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EXECUTIVE SUMMARY

The Office of Surface Mining Reclamation and Enforcement (OSMRE) is proposing to
revise its regulations to more fully implement the Surface Mining Control and
Reclamation Act of 1977 (SMCRA) (30 U.S.C. 88 1201-1328). These proposed
revisions seek to improve the balance between the Nation’s need for coal as an essential
energy source and the protection of streams, fish, wildlife, and related environmental
values from the adverse impacts of coal mining.

The purpose of this regulatory impact analysis (RIA) is to describe the economic and
social costs and benefits that will result from the proposed Stream Protection Rule
(Proposed Rule). It is intended to satisfy the requirements of Executive Order 12866
(E.O. 12866) — Regulatory Planning and Review (1993, as amended by Executive Order
13563 (2011)). Executive Order 12866 directs Federal agencies to consider the costs and
benefits of available regulatory alternatives and to select approaches that maximize net
benefits, unless a statute requires another regulatory approach.

The analytic scope of this RIA includes a range of measures describing the impacts
forecast to result from the Proposed Rule, including the following:

e Environmental and human health impacts;
e Changes in employment and labor income;

o Energy market effects (i.e., changes in coal production and pricing, and impacts
on electricity generators);

e Compliance costs incurred by the coal mining industry;

e Changes in coal market welfare (i.e., changes in producer and consumer surplus);
e Changes in economic activity; and

e Other impacts assessed under various Federal statutes or Executive Orders.

These impacts are discussed further below. In some cases, we are able to provide
monetary estimates of the forecast impacts of the Proposed Rule. In other cases, best
available information and methods do not support monetization. In these cases, we
guantify the impact in non-monetary terms. In cases where neither monetization nor
quantification is possible, we provide a qualitative description of impacts. Exhibit ES-1
presents a summary of the impacts of the Proposed Rule.
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EXHIBIT ES-1A. SUMMARY OF BENEFITS AND COSTS OF THE PROPOSED RULE

CATEGORY

IMPACT OF PROPOSED RULE

Environmental Impacts (Annual)

Human Health Impacts

Forecast Change In Coal Production From Baseline Forecast

Forecast Compliance Cost (Annualized)

Forecast Market Welfare Impacts Of Higher Coal Prices and
Change In Demand For Coal (Annualized)

Change in Coal Prices (Study Period Average)

Change in Electricity Production Cost (National Average over
Study Period)

Notes:

* An analysis of longwall mining finds that significant underground mineable reserves exist in areas where material damage to the hydrologic balance (permanent stream loss)
outside the permit area would not be expected to occur. Therefore, the analysis does not anticipate that the rule would reduce the overall volume of longwall mining activity.

> Compliance costs represent approximately 0.1 percent of current industry-wide revenues. Compliance costs include government costs ($0.1 million, annualized).

Fewer stream miles adversely impacted, improved water quality (e.g., pH, selenium, TDS) within watershed.
Potential for beneficial impacts to groundwater quality and quantity. Quantified estimates of annual impacts
to water resources include:

o  Water quality improvements to 292 stream miles downstream of mining activities;

0 29 additional stream miles restored;

0 4 stream miles not filled;

o 1 downstream preserved stream mile (stream avoided by mining);
Reduced impacts to aquatic riparian and forest communities, including habitat enhancements for threatened
and endangered species. Quantified estimates of annual impacts include:

o 2,811 acres of forest improved (subject to additional requirements for reforestation);

0 20 additional acres of forest preserved (avoided by mining);
Additional carbon storage associated with reforestation and forest improvements; reduced air pollutant
emissions due to overall reduction in coal mining activity.
Potential for increased benefits to public from recreational opportunities and improved aesthetics;
specifically increased quality or quantity of recreational fishing, hunting, wildlife viewing, or hiking
opportunities.

Reduced exposure of the public to contaminants in drinking water.

1.9 million tons annual reduction (0.18% of baseline production)
o 1.0 million tons surface (0.15% of baseline surface production)
o 0.8 million tons underground (0.23% of baseline underground production)*
$52 million industry-wide?
0  $45 million surface
o  $7.0 million underground
$34 million reduction;
o0 Includes estimated cost savings on coal transportation to electricity generating stations.
Central Appalachia (Low Sulfur): 1.2 percent increase
Northern Appalachia (Pittsburgh Seam): 0.2 percent increase
Illinois Basin (Illinois): 0.5 percent increase
Powder River Basin (High Btu): 0.3 percent increase
Rocky Mountains (Utah): 0.3 percent increase

0.1 percent increase

INDUSTRIAL ECONOMICS, INCORPORATED
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SUMMARY OF DISTRIBUTIONAL IMPACTS OF THE PROPOSED RULE
CATEGORY IMPACT OF PROPOSED RULE
Forecast Change in Employment . Production-related employment impacts over baseline
(Full-time Equivalents (FTEs), projections range during the study period from a reduction
Annual)* of 590 FTEs to a reduction of 41 FTEs with an average annual

reduction of 260 FTEs.

e  Compliance-related employment impacts over baseline
projections range during the study period from an increase
of 210 FTEs to 270 FTEs with an average annual increase of
250 FTEs.

Forecast Change In Severance Taxes
(Annualized) $2.5 million reduction

' These numbers include only direct job effects. The reported range reflects year-to-year variability in the
underlying modeled forecasts. For context, the U.S. Energy Information Administration reported 2012
employment in the coal industry to be approximately 90,000.

NEED FOR REGULATORY ACTION
The need for this Federal action is to improve implementation of SMCRA to ensure
protection of the hydrologic balance, and reduce impacts to streams, fish, wildlife, and
related environmental values. OSMRE has identified several subcomponents of that
need. First, there is a need to clearly define the point at which adverse mining impacts on
groundwater and surface water (both of which provide streamflow) reach an unacceptable
level; that is, the point at which they cause material damage to the hydrologic balance
outside the permit area. Second, there is a need to collect adequate premining data about
the site of the proposed mining operation and adjacent areas to establish a comprehensive
baseline against which the impacts of mining can be compared. Third, there is a need for
effective monitoring of groundwater and surface water during and after mining and
reclamation activities to provide real-time information on the impacts of mining and to
enable prompt detection of any adverse trends and implementation of corrective measures
before it is either too late to take remedial measures or exceedingly costly to do so.
Fourth, there is a need to ensure protection or restoration of perennial and intermittent
streams and related resources including fish and wildlife, especially within the
headwaters streams that are critical to maintaining the ecological health and productivity
of downstream waters. Fifth, there is a need to ensure the use of objective standards in
making important regulatory and operational decisions with a potential impact on
perennial and intermittent streams. Sixth, there is a need to ensure that permittees and
regulatory authorities make use of advances in information, technology, science, and
methodologies related to surface and groundwater hydrology, surface-runoff
management, stream restoration, soils, and revegetation.

INDUSTRIAL ECONOMICS, INCORPORATED ES-3
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SUMMARY OF THE PROPOSED RULE

The Proposed Rule is based on 11 principal regulatory elements defined by OSMRE, as
summarized in Exhibit ES-2. For ease of discussion and analysis, OSMRE has further
organized these 11 principal rulemaking elements into four “functional groups” that
combine elements with common or related characteristics. The functional groups and
major elements consist of the following:

« Protection of the hydrologic balance;

(0}

(0]

(0}

(0]

Baseline data collection and analysis,
Monitoring during mining and reclamation,
Material damage definition, and

Corrective action thresholds

« Activities in or near streams;

(0}

(0]

(0}

Stream definitions,
Mining through or diverting streams, and

Activities in or near streams

 Approximate original contour (AOC) and AOC variances; and

(0}

Surface mine and fill configuration, and

0 Approximate original contour requirements

« Postmining land use and enhancement

(0}

(0]

Revegetation and soil management, and

Fish and wildlife protection and enhancement.

Chapter 1 contains detailed information on the requirements of the Proposed Rule.
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MAJOR ELEMENT DEFINITIONS

MAJOR ELEMENT

ELEMENT DEFINITION

Baseline Data
Collection & Analysis

The extent to which each alternative provides accurate hydrologic characterization
including baseline data on hydrology, geology, and aquatic biology to enable the
Regulatory Authority to make better permitting decisions.

Monitoring During
Mining & Reclamation

The extent to which each alternative addresses requirements for monitoring to identify
conditions that could lead to material damage to the hydrologic balance.

Material Damage
Definition

The extent to which each alternative provides a definition that prevents an unacceptable
level of adverse impact to the hydrologic balance outside the permit area.

Corrective Action
Thresholds

The extent to which each alternative requires setting corrective action thresholds for
parameters related to potential material damage to the hydrologic balance.

Stream Definitions

The extent to which each alternative provides a common definition of perennial,
intermittent, and ephemeral streams to allow greater clarity and protection.

Mining Through or
Diverting Streams

The extent to which each alternative addresses conditions under which mining through a
stream would be allowed.

Activities In or Near
Streams

The extent to which each alternative addresses the circumstances under which an
operator could engage in mining or mining-related activities in or near a stream,
including placement of excess spoil or coal waste.

Surface Mine and Fill
Configuration

The extent to which each alternative incorporates landforming principles into
reclamation plans requiring post-mined land to more closely resemble the pre-mining
landscape.

Approximate Original
Contour Requirements

The extent to which each alternative ensures that AOC variances meet safety,
hydrologic, and post-mining land use criteria and that they are consistent with post-
mining land use and are achievable and feasible.

Revegetation & Soil

The extent to which each alternative requires (1) soil reconstruction in a manner that

Management will restore or improve the site’s capability to support native forest; i.e., maintain or
improve the site index, and (2) requires revegetation with native species in a manner
that will restore native ecosystems.

Fish & Wildlife The extent to which each alternative minimizes disturbances to or adverse impacts on

Protection & fish, wildlife, and related environmental values and requires enhancement of those

Enhancement resources.

Source: Adapted from SPR EIS Chapter 2

This Proposed Rule comprises selected primary stream protection elements of the other
action alternatives analyzed. These elements include: defining material damage to the
hydrologic balance outside the permit area, enhancing baseline data collection and
analysis, expanding water and stream monitoring requirements, requiring restoration of
the ecological function of perennial and intermittent streams that are mined through,
requiring fish and wildlife offsets for perennial and intermittent stream reaches buried by
excess spoil or coal mine waste, placing additional restrictions on mountaintop removal
mining operations and steep-slope mining operations that seek variances approximate
original contour restoration requirements, and requiring revegetation with native species,
including reforestation of previously forested areas.

INDUSTRIAL ECONOMICS,
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Note that, if finalized, the requirements of the Proposed Rule are expected to be
implemented in states with Federal programs (currently Tennessee and Washington) and
Indian lands in late 2016. States with primacy are expected to implement the Proposed
Rule in early 2020. After the effective date of the final regulations, the requirements will
apply to new permits and renewed permits (within five years). Given a lack of detailed
information on the expected future permitting cycle for mines, we assume that the new
requirements of the Proposed Rule will be fully implemented for all production starting in
2020. This assumption will result in overstating both the expected costs and benefits of
the rule during the initial five years of the analysis period and omitting a small amount of
costs and benefits prior to 2020 on mines with new or renewed permits under Federal
programs.

MODEL MINES APPROACH
Coal mining operations vary from region to region, within a region, and within a mining
type in a given region. In addition, the population of active mines is expected to change
over time; as such, the precise location and operating characteristics of the population of
future mines cannot be forecast based on publicly available data.

Given a lack of a mine-specific forecast of future operations, it is not possible to forecast
for specific existing or future mines how operations will change under the Proposed Rule.
Instead, this analysis relies on a “model mine” analysis developed by Morgan Worldwide,
Inc., which provides results that are extrapolated to the universe of mines affected by the
Proposed Rule. These model mines are hypothetical mines developed to be
representative of the locations where coal mining occurs, the types of mining operations
expected to be seen under baseline conditions, and the production rates at various mines
throughout the coal producing regions of the United States. The specific characteristics of
the approximately 1,200 coal mines in the United States make a mine by mine analysis
impracticable. This approach has been successfully employed in other contexts.

The purpose of assessing the impacts of the Proposed Rule and the alternatives at the
model mine level is to approximate how mining operations in each region might change
operations or be designed in response to different requirements and elements of each
alternative, and to develop metrics that can be used to further calculate the benefits and
impacts of the alternatives. This analysis designed and analyzed thirteen “representative”
model mining operations, which are categorized by region and size (tons of coal produced
annually), as detailed in Exhibit ES-3. The analysis also incorporated designs for five
coal refuse facilities associated with underground mining operations.

POTENTIAL IMPACTS TO UNDERGROUND MINING
SMCRA states that in order to receive a permit, an operator must demonstrate that “the
proposed operation thereof has been designed to prevent material damage to hydrologic
balance outside permit area” (30 U.S.C.§ 510 (b)(3)). However, existing coal mining
regulations do not define “material damage to the hydrologic balance outside the permit
area.” Because of the depth and resource-specific nature of underground mining,
Appendix D separately assesses whether the addition of a national definition of “material

INDUSTRIAL ECONOMICS, INCORPORATED ES-6
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damage to the hydrologic balance outside the permit area,” (MDHB) is likely to impact
the recovery of underground mineable coal in the United States.

EXHIBIT ES-3. MODEL MINE DEFINITIONS

ANNUAL
PRODUCTION
REGION MINE TYPE (MILLION TONS)
Appalachian Basin CAPP! Surface - Area 2.3
CAPP Surface - Contour 0.5
CAPP Underground (Room and Pillar) ® 0.3
NAPP? Surface - Contour 0.2
NAPP Underground (Longwall) ® 4.6
Colorado Plateau Surface - Area 3.3
Underground (Longwall) 3 3.0
Gulf Coast Surface - Area 3.3
lllinois Basin* Surface - Area 1.0
Underground (Room and Pillar) * 2.1
Underground (Longwall) 3 6.0
Northern Rocky
Mountain and Great Surface - Area 27.2
Plains
Northwest Surface - Area 2.0
Western Interior* Surface - Area 1.0
Underground (Room and Pillar) 2.1

L CAPP = Central Appalachia

2NAPP = Northern Appalachia
3 The analysis also designed coal refuse facilities associated with these underground

mining operations.

4 The model developed for Illinois Basin surface and room and pillar underground
mines were also used to evaluate impacts to the Western Interior mining activities.

ENVIRONMENTAL IMPACTS
Our assessment of the Proposed Rule’s environmental impacts draws upon the model
mine analysis, additional spatial and economic data, and information from published
literature to characterize the environmental impacts of the Proposed Rule. These impacts
are quantified where possible and extrapolated to the mining region and over time based
on production forecasts. Specifically, impacts are quantified according to the following

steps:

1. Elements of the Proposed Rule are inventoried and mapped to categories of
environmental and health impacts;

INDUSTRIAL ECONOMICS, INCORPORATED
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2. Information on physical and operational changes at the mine level from the
model mine analysis are combined with additional data and information to
develop mine-level environmental impact measures expressed per unit of
production (where feasible); and

3. Per-unit environmental impacts are aggregated to the mining region and
nationally, over the time frame of the analysis, based on production forecasts by
region and by mine type.

Ideally, all quantified impacts would be monetized. However, economic values
associated with most quantified impacts are highly context-specific. For example, the
value of improved water quality is influenced by existing and potential future uses of the
resource and will vary spatially. Likewise, monetary values will be influenced by
whether the resource supports recreational uses, the nature and extent of species present,
and proximity to population centers. Because it is not possible to predict the number and
location of specific mining operations over the time frame of the analysis or to properly
characterize these resource attributes, assignment of monetary values to the changes
expected to result from the Proposed Rule is not possible. Following this approach, we
estimate the environmental impacts presented in Exhibit ES-4A through ES-4E. Exhibit
ES-4A describes how the Proposed Rule changes environmental conditions, and relates
these changes to effects on ecosystem services, defined as the benefits people obtain from
ecosystems. Exhibit ES-4B describes the rationale for not monetizing the quantified
impacts. Exhibits ES-4C through 4E provide more information on the quantified benefits
metrics. As noted above, the majority of the forecast impacts of the Proposed Rule are
expected to occur in the Appalachian Basin.

INDUSTRIAL ECONOMICS, INCORPORATED ES-8
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CATEGORY

IMPACT

RULE ELEMENT GENERATING
IMPACT

DESCRIPTION OF CHANGE

EFFECTS ON ECOSYSTEM SERVICES

Water Quality

Fewer stream miles adversely impacted,
improved water quality (e.g., pH,
selenium, TDS) within watershed.
Potential for beneficial impacts to
[groundwater quality and quantity

Stream restoration, fill construction
and handling requirements, and
reforestation requirements

Per year 292 downstream improved
stream mile; 29 stream miles restored;
4 stream miles not filled; 1
downstream preserved stream mile

Increased water quality enhances
ecosystem, recreational, and some
consumptive use services

Biological
Resources

Reduced impacts to aquatic riparian and
forest communities, including habitat
enhancements for threatened and
endangered species

Stream restoration, reforestation, and
species protection requirements

Water quality benefits stated above;
Annual estimates of 2,811 acres of
forest improved and 20 acres of forest
preserved

Increased quality or quantity of
habitat enhances recreational
opportunities and aesthetic conditions

Visual Resources

Improved aesthetics

IAOC requirements and reforestation
requirements

Water quality, forest, and biological
resource benefits stated above

Improved aesthetics may improve
property values and the quality of
recreational opportunities

Air Quality and
Greenhouse Gas

Additional carbon storage capacity of
forests, changes in emissions (e.g., NOx,
SO,, PM, CH,) from mining activity and
transportation activities

Reforestation requirements and fill
design changes

Increased reforestation (see Biological
resources above) and associated
increased carbon storage; Reduced
emissions of air pollutants (including
greenhouses gases) due to overall

Increased carbon storage and
reductions in emissions reduce human
health risks and climate change-
related risks

discharges during and after mining

Emissions reduction in coal mining activity (e.g.,
methane emissions decrease by
approximately 311 million cubic feet
(MMcf) per year).
Reduced exposure to contaminants in Stream restoration and reforestation [Water quality benefits and biological |Reduced probability of adverse health
Public Health drinking water and air requirements resource benefits stated above effects, or incurring costs to mitigate
those effects
Potential for increased recreational Elements directly affecting water Water quality, forest, and biological |Increased quality or quantity of
Recreation opportunities, improved aesthetics quality and biological resources (e.g., |resource benefits stated above recreational fishing, hunting, wildlife
stream restoration) as well as AOC viewing, or hiking opportunities
requirements and post-mining land use
Reduced risk and severity of adverse Baseline data collection, monitoring, |Water quality, and air quality Reduced human health risks, improved
Other impacts, including long-term pollution  |and material damage definition resource benefits stated above recreational opportunities, improved

aesthetics
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The Proposed Rule generates these ecosystem service benefits in two ways. First,
implementation of the rule requirements (e.g., reducing stream fill, requiring restoration
and enhancement, reforestation and revegetation elements) improves water and habitat
quality, as described in Exhibit ES-4A. Improved environmental conditions in turn
reduce human health risks from exposure to water or air-borne contaminants. They also
improve the aesthetics of the landscape and habitat conditions for native species,
enhancing recreational experiences (e.g., fishing, hunting, hiking, wildlife-viewing) and
potentially benefitting property values.

Second, ecosystem service benefits result from the overall reduction in coal mining
activity (surface and underground) expected to result from the Proposed Rule. The
collective burden on coal operators of implementing all of the rule elements increases the
cost of coal production, as described in the previous chapters. The increased costs of
production due to the Proposed Rule result in a reduction in overall coal production
levels. Reduced production accordingly results in a reduction in the negative
environmental impacts of coal mining, for example by preserving some stream from coal
mining effects. One category of ecosystem service benefits described in Exhibit ES-4A
that is attributed specifically to the reduction in overall levels of coal production (as
opposed to the implementation of a given rule requirement) is air quality and greenhouse
gas improvements (e.g., reduced emissions).

Given available data, we are unable to reliably monetize the benefits of the Proposed
Rule. For four categories we are, however, able to quantify the benefits in terms of
biophysical changes (i.e., units of the resource, such as stream miles or acres of forest).
Exhibit ES-4B describes the categories of quantified benefits and the reason these
quantified changes are not monetized. Importantly, the quantified metrics described in
Exhibit ES-4B do not present a complete picture of the benefits expected to water quality,
biological resources, and air quality and greenhouse gases. In addition to these quantifiable
metrics, additional metrics of water quality benefits (including reduced contaminant
levels, improved conditions to support biodiversity), biological resources (including
increased quality or quantity of habitat for endangered species), and air quality benefits
(including increased carbon sequestration potential and reduced emissions of other
contaminants) are described qualitatively in this chapter.

INDUSTRIAL ECONOMICS, INCORPORATED ES-10
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QUANTIFIED BENEFIT CATEGORIES

CATEGORY

QUANTIFIED BENEFITS METRICS

RATIONALE FOR NOT MONETIZING THE QUANTIFIED
BENEFIT

Water
Quality

Stream miles not filled:
Streams not filled due to the
SPR.

Stream miles restored: Mined
through streams that are
restored due the SPR.
Downstream stream miles
preserved: Streams that do not
experience water quality
impacts due to reduced mining
activity.

Downstream water quality
improvements (miles):
Streams that experience water
quality improvements with the
SPR.

While the analysis is able to estimate the linear
extent of stream miles expected to be improved by
the rule, the specific improvement in particular
water quality parameters, such as pH or selenium
levels, is uncertain. Information on both the
baseline contaminant levels and the expected
change in these water quality parameters at given
mine sites would be required to monetize the
improvement.

To accommodate these uncertainties, information on
the geographic scope of the stream improvements
are presented alongside a qualitative discussion of
the environmental changes and associated ecosystem
service benefits (i.e., public health and recreational
experiences) expected.

Biological
Resources

Improved Acres: Land that will
benefit from improved forest
land cover either because: a) it
would have been restored to
grassland, pastureland or an
alternative PMLU in the
baseline; or b) it would have
been reforested under the
baseline but the SPR prescribes
better practices to ensure
healthier forest post-mining
(i.e., Forestry Reclamation
Approach (FRA)).

Preserved Acres: Forest area
that is left uncut due to
changes in coal mining activity.

Ecosystem services associated with additional forest
cover include reduced risk of climate change-related
damages (due to increased carbon sequestration
potential of the landscape), increased quality and
quantity of endangered species and other species
habitat, and aesthetic improvements (these
improvements may also improve conditions for
recreational activities and increasing property
values).

While increased forest and vegetative land cover
resulting from the rule may increase the carbon
sequestration potential of the landscape, other
effects of the rule may counteract these by
increasing carbon emissions. For example, increased
hours spent hauling materials during reclamation
may increase transportation emissions. Limitations
on monetizing the carbon sequestration benefits of
forests are discussed in Section 7.3.

With respect to potential property value and
recreational benefits, monetization of these benefits
would require information on the specific locations
of the acres likely to be improved due to the rule, as
well as information on the baseline values of
residential properties and volume and value of
recreational activities.
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RATIONALE FOR NOT MONETIZING THE QUANTIFIED

CATEGORY QUANTIFIED BENEFITS METRICS BENEFIT
Estimates of changes to methane provide some
perspective on how reductions in coal production
due to the Proposed Rule may affect mining-related
emissions. However, this is not a complete picture
of the effect of the rule on emissions. As discussed
. . o Reduced methane (CHy) in S_ec_tion _7.3, the quantified re_duction in methane
Air Quality emissions: Reduced methane emissions is not a net effect as it does not account
and associated with overall for potential counteracting effects of the rule due,
Greenhouse reductions in coal mining for example, to increased haulage or increased
Erisissions activity levels (note: not a net | Production of substitute sources of energy

effect of the SPR on emissions | Production.

levels). Accordingly, while this estimate provides some
context, namely describing that effects of the rule
on emissions are on the order of a fraction of a
percent of emissions from coal mining, presenting
this effect as a monetized benefit of the rule may be
misleading.

For other categories of benefits, data limitations do not support quantifying the
improvements, even in biophysical terms. We accordingly describe the following
benefits qualitatively in Chapter 7.

Public Health: Existing studies find negative health effects of mining-related
contaminants in water and air in coal mining communities. Although more
research on human exposure and human health impacts is still needed to fully
understand causal relationships, we believe it is reasonable to assume the
Proposed Rule will yield public health-related benefits through expected
improvements in air and water quality.

Visual Resources: Improved aesthetic conditions of the landscape post-mining
has the potential to enhance recreational experiences (as noted above), as well as
regional property values.

Recreational Benefits: Potential benefits to fishing, hiking, wildlife-viewing,
hunting, etc. due to improved quality of streams and increases forest land cover
benefitting regional wildlife populations. In addition, aesthetic improvements
due to reforestation and PMLU requirements may enhance recreational
experiences.
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EXHIBIT ES-4C. AVERAGE ANNUAL STREAM MILE IMPACTS UNDER THE PROPOSED RULE BY
REGION: 2020-2040

DOWNSTREAM DOWNSTREAM
COAL REGION IMPROVED? PRESERVED? NOT FILLED® |RESTORED*

Appalachian Basin 174 1 4 1
Colorado Plateau 6 0 0 4
Gulf Coast 36 0 0 7
Illinois Basin 51 0 0 11
Northern Rocky

Mountains and Great 22 0 0 6
Plains

Northwest 2 0 0 0
Western Interior 2 0 0 0
Total 292 1 4 29

Notes: See section 7.3 for more detail on water quality impacts.

1 Stream miles that experience water quality improvements with the Proposed Rule.
2Stream miles that do not experience water quality impacts due to reduced mining
activity.

3 Streams not filled due to the Proposed Rule.

4 Mined through streams that are restored due to the Proposed Rule.

EXHIBIT ES-4D. AVERAGE ANNUAL FOREST AREA IMPACTS UNDER THE PROPOSED RULE BY
REGION: 2020-2040

COAL REGION IMPROVED ACRES* PRESERVED ACRES?
Appalachian Basin 1,346 19
Colorado Plateau 431
Gulf Coast 483
Ilinois Basin 377
N :
Northwest 1
Western Interior 67
Total 2,811 20

Notes:

! and that will benefit from improved forest land cover under the Proposed Rule
because it would otherwise have been put in grassland, pastureland or an alternative
postmining land use, or would have been reforested under the baseline. The
Alternative prescribes better practices to ensure healthier forest postmining for these
acres.

ZForest areas that is left uncut due to changes in coal mining activity.
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EXHIBIT ES-4E. AVERAGE ANNUAL CHANGES IN METHANE EMISSIONS UNDER THE PROPOSED RULE:
2020-2040 (MIL. CF)

UNDERGROUND

COAL REGION SURFACE MINES MINES NET CHANGE
Appalachian Basin (18) (191) (208)
Colorado Plateau 0 1 1
Gulf Coast 0 0 0
Illinois Basin 4) (80) (84)
Northern Rocky
Mountains & Great (18) 1) (29)
Plains
Northwest 0 0 0
Western Interior 0 0 0
TOTAL (39) (271) (311)

Notes: Estimates of changes to methane provide some perspective on how reductions in
coal production due to the Proposed Rule may affect mining-related emissions.

However, this is not a complete picture of the effect of the rule on emissions. As
discussed in Section 7.3, the quantified reduction in methane emissions is not a net
effect as it does not account for potential counteracting effects of the rule due, for
example, to increased haulage or increased production of substitute sources of energy
production. Accordingly, while this estimate provides some context, namely describing
that effects of the rule on emissions are on the order of a fraction of a percent of
emissions from coal mining, presenting this effect as a monetized benefit of the rule may
be misleading.

INCREASED COSTS OF MINING OPERATIONS
To develop an estimate of the compliance costs of the Proposed Rule, we estimate the
expected increase in operational and administrative costs for each of the 13 model mines
over the 2020 to 2040 time horizon of our analysis. We then convert these costs to costs
per ton of coal produced. The details of this analysis are described in Chapter 4 and
Appendix B. Exhibit ES-5 displays the increased compliance costs by cost category for
each region and model mine. As shown:

e Central Appalachian Basin surface area mining incurs costs primarily related to
increased haulage costs, with some costs related to reforestation, stream
restoration, and industry administrative costs;

e Central Appalachian Basin surface contour mines are forecast to incur costs
primarily related to haulage as well as some reforestation stream restoration, and
industry administrative costs;

o lllinois Basin and Western Interior surface mines are forecast to see cost
increases primarily related to stream restoration costs. We note that while costs
are highest on the basis of costs per ton in these mines, the overall production of
this mine type at the national scale is relatively modest;

o Northern Rocky Mountain, Colorado Plateau, and Gulf Coast surface mining
operations are forecast to incur costs that primarily stem from increased
reforestation costs as well as some stream restoration costs;
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o Northwest surface mining operations are forecast to see costs primarily related to
reforestation and stream restoration as well as some industry administrative
requirements;

¢ Northern Appalachian Basin surface contour mines are forecast to incur costs
primarily related to reforestation as well as some stream restoration and industry
administrative costs;

e Compliance costs anticipated for underground mining activities in all regions are
related to increased reforestation costs and the administrative requirements of the
rule. Central Appalachian Basin underground room and pillar mines are forecast
to see costs primarily related to industry administrative costs as well as some
reforestation costs. Northern Appalachian Basin and Colorado Plateau
underground longwall mines are forecast to incur costs primarily related to
reforestation, with a smaller percentage coming from administrative
requirements. Illinois Basin and Western Interior underground mining operations
are forecast to incur costs entirely from additional administrative costs.

For each model mine site, the engineers considered the topography, geology,
hydrology, equipment needs, strip ratios, and other site-specific conditions to
determine the most appropriate and likely industry response to the new regulations.
The engineers used their expertise in applying industry standards and best practices,
including consideration of site stability and safety considerations, to select the most
appropriate actions and associated costs for each model mine. Recognizing that
assumptions in the engineering analysis are important to the overall results of the
regulatory impact analysis, a number of sensitivity analyses were conducted related
to specific assumptions. These sensitivity analyses are described in Appendix B, Part
6. Tested assumptions included assumptions related to hourly equipment costs for
haulage costs, spoil handling percentage of overburden in haulage costs, per acre
costs of reforestation in riparian zones, production levels and stripping ratios. OSM
requests public comment on these assumptions.
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EXHIBIT ES-5. INCREASED COMPLIANCE COSTS PER TON
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Note: The model developed for Illinois Basin surface and room and pillar underground mines were
also used to evaluate impacts to the Western Interior mining activities.
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INCREASED COSTS TO UNDERGROUND MINING OPERATIONS
Appendix D of this RIA presents an analysis of the potential effects of the addition of a
definition of MDHB on the recovery of underground mineable coal. Factors affecting
possible stream loss from subsidence (MDHB) are varied and include mine height, mine
configuration, extraction rate, overburden thickness, lithology, drainage area, previous
mining, topography, and local and regional aquifer characteristics. Combined, these
factors present a challenge for the evaluation of potential MDHB impacts of mining
activities. The complexity of this evaluation requires substantial data for modeling local
conditions and determining the likelihood and extent of subsidence induced impacts. To
assess the potential impacts of a national MDHB definition, Appendix D examines
longwall coal resources on a regional level.

Longwall production from the Northern Appalachia, Illinois Basin, and Colorado Plateau
regions together was about 150 million tons in 2012, representing about 77 percent of the
volume of coal produced in the United States by this mining method. With almost 82
million tons mined, Northern Appalachia was the largest producer of longwall coal in the
United States in 2012. The principal longwall-minable coal seam in Northern Appalachia
is the Pittsburgh Seam. For the Pittsburgh Seam, overburden depths in Northern
Appalachia vary from less than 200 feet in Ohio to greater than 1000 feet in northern
West Virginia. Due to the variation in overburden depths across the Pittsburgh coal bed
and its vast size, a geospatial analysis was initiated to model the resources that lie above
and below the 400-foot threshold overburden depth.

Based upon coal seam height data and using a minimum 4-foot seam height for longwall
mineable resources, about 10.5 billion tons of total longwall mineable resource was
estimated in the Pittsburgh seam." Of this resource, approximately 8.7 billion tons, or 83
percent, are located where overburden thickness is greater than 400 feet and thus is
assumed to be mineable by longwall methods without MDHB being a major concern. In
general, where the Pittsburgh seam has less than 400 feet of overburden, it could still be
mineable by room and pillar methods and, in some cases, by longwall methods,
depending on the results of a site-specific analysis.

In Southeastern Ohio, the overburden above the Pittsburgh seam thins and can be less
than 200 feet in thickness. However, this same overburden appears to contain significant
claystone and shale strata. Where overburden is dominated by claystone and shale, which
typically have relatively high plasticity, longwall mines can potentially operate at less
than the overburden threshold depth without causing permanent stream loss.

For the Illinois Basin, all current mines are operating deeper than the 200-foot threshold
depth and future longwall mines are not expected to operate at shallower overburden
depths. With groundwater levels unaffected or readily recovered, permanent stream loss
(MDHB) does not appear to be a factor in this region. For the Colorado Plateau, most
current mines are operating deeper than the 500-foot threshold overburden depth and
future mines are anticipated to mine at similar or greater depths. Therefore, permanent
stream loss due to longwall mining does not appear to be a prominent issue in this region.

! This calculation total does not assess whether this resource is economically mineable or would otherwise be unmineable
due to legal, environmental, social, or other restrictions.
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Overall, the analysis finds that significant underground mineable reserves exist in areas
where MDHB would not be expected to occur. As such, a national definition of MDHB
would still allow substantial coal reserves to be recovered using the longwall mining
method.

COAL MARKET EFFECTS

The impact of the Proposed Rule is based upon the forecast markets for U.S. coal with
and without the Rule. Electricity demand growth, installed coal-fired generating capacity,
the relative prices of alternative fuel sources, coal demand from the domestic
metallurgical and industrial markets, net U.S. exports of coal, and existing and proposed
environmental rules all affect the future supply and demand for U.S. coals, which in turn
affects coal pricing. The price of U.S. coals drives domestic coal production.

To assess these and related energy market impacts in the context of the Proposed Rule
and the alternatives, we employ a suite of energy market models designed and maintained
by Energy Ventures Analysis, Inc. (EVA). These models include significant detail with
respect to both coal production and consumption. These models simulate coal
production by mine type and mine region, accounting for regional differences in reserve
depletion, coal mining technology, permit restrictions (e.g., the impact of valley fill
permit limits on Appalachian surface mining), mine safety regulations, labor availability
and costs, and the availability and cost of Federal coal leases. Similarly, the models’
treatment of coal demand considers a range of factors that influence demand, including
(1) changes in electricity demand and the associated implications for power plants’
demand for coal, (2) fuel substitution associated with changes in the price of coal relative
to natural gas, and (3) environmental regulations that affect power plant demand for coal.
The coal demand sectors incorporated into the EVA models include:

« Electric power;

» Domestic metallurgical coal consumers (coke ovens and pulverized coal injection);
« Industrial consumers (industrial boilers, cement kilns, etc.);

« Commercial consumers (universities, public buildings, etc.);

 Export metallurgical consumers; and

« Export steam coal consumers.

Employing the EVA models and results, we estimate the rule’s impact on coal production
by region and mine type, coal demand by major consuming sector, and coal prices by
region.

Our primary baseline forecast of coal production, absent the Proposed Rule, shows a
decrease in national coal production of 162 million tons between 2020 and 2040, or a 15
percent decrease during the study period for our analysis. To capture uncertainty in the
forecasts, we also developed alternative “low coal demand” and “high coal demand”
baseline scenarios. The low and high demand baselines include alternative assumptions
for a limited number of variables that have a significant influence on coal demand. Thus,
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the low- and high-end alternatives developed for this analysis represent feasible, but less
likely, baseline scenarios.

The Proposed Rule is anticipated to affect coal production and consumption patterns
across the U.S. over and above baseline conditions. With respect to production, the
operational restrictions engendered by the various regulatory options will increase the
cost of producing coal, which may lead to an aggregate reduction in coal production
across the U.S. Such changes in coal production, however, will not be uniform across the
U.S., as the Proposed Rule will differentially affect mine production costs by region and
mine type. Similarly, the changes in coal production costs associated with the Proposed
Rule vary by region due to differences in geology, baseline mining practices, and other
factors. This will lead to changes in the distribution of production across mining regions.
The increase in coal prices associated with higher production costs may also lead to a
reduction in coal consumption. As prices rise, power plants, industrial facilities, and
other coal consumers may substitute other sources of energy (e.g., natural gas) for coal.

Using EVA’s market assumptions that relate to electric power demand, environmental
regulations, capacity retirements and additions, non-utility domestic coal consumption,
exports, and coal pricing methodology, EVA developed a baseline demand forecast from
which to compare each SPR alternative. Employing these models, we estimate the
Proposed Rule’s impact on coal production by mine type and region. Exhibits ES-6A
through 6C show the annual change in coal production under the Proposed Rule from
2020 through 2040. Annual percentage change in coal production ranges from a decrease
of 0.4 percent in 2022 to a decrease of 0.02 percent in 2039. Annual change in million
tons of coal produced ranges from a decrease of 4.6 million tons in 2022 to a decrease of
0.2 million tons in 2039 with an average annual decrease of 1.9 million tons. As shown
in these exhibits, we forecast a reduction in overall coal production over this period
relative to the baseline. This reduction largely reflects substitution of natural gas for coal
among power plants across the U.S. due to the increase in coal prices expected under the
Proposed Rule. The magnitude of these forecast changes varies by region. As shown in
Exhibit ES-7, changes in coal production are expected to occur primarily in the
Appalachia, Illinois Basin, and Northern Rocky Mountain regions under the Proposed
Rule. In the Appalachian Basin, coal production is expected to decrease by 17.9 million
tons over the study period. Underground mining is expected to account for 12.3 million
tons of the decrease and surface mining for 5.6 million tons of the decrease over the study
period. In the lllinois Basin a decrease of 6.4 million tons of coal is expected, with
changes in underground mining accounting for 5.2 million tons of the decrease and
surface mining for 1.2 million tons of the decrease over the study period. In the Northern
Rocky Mountain region, a decrease of 14.7 million tons of coal production is expected
over the study period almost entirely from changes in surface mining.

The suite of models that we employ to assess changes in coal production and pricing
under the Proposed Rule include a rich representation of coal market dynamics.
Nevertheless, as a stylized representation of these markets, the models may not capture
variables that are difficult to observe and/or measure (e.g., coal production costs by
mine). In addition, the model relies on several exogenous forecasts, any of which may
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affect model results (e.g., GDP growth, the strength of the U.S. dollar, etc.). The impact
of these uncertainties on the results of our analysis is unknown. To minimize uncertainty,
the EVA market models rely on disaggregated data (e.g., for individual power plants)
where possible to capture the likely response of regulated entities.
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ANNUAL PERCENT CHANGE IN COAL PRODUCTION UNDER THE PROPOSED RULE
RELATIVE TO THE BASELINE FORECAST, 2020-2040
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EXHIBIT ES-6B.

ANNUAL CHANGE IN COAL PRODUCTION UNDER THE PROPOSED RULE RELATIVE TO
THE BASELINE FORECAST (MILLIONS OF TONS)

Year
0.0 - "‘l
(0.5) - %‘ N
% X B

= (10 - Y R} %. % % 3
2 ) \ Y $I
_5 (1.5) - %\\ % % ":»,"‘: % % 333 Surface
s b3 * Y ¥ ¥ B R 8
g % B % \"""'-.."' b""'-.."‘ b\"‘ = \'\ mmmm Underground
HECENRNNNNNANRNR
.S 20) % % :\: \% Q;-Q % % %.. % @ A\|| Coal
()%§§ %&h
£ RS R
E (3.0) % % % \
P B
v (35) - %ﬁ %
5 P
S (40 - %

(4.5) 1 v

(5.0) -

Note: The impacts of the SPR on coal production are calculated based on estimated increased costs of coal
production per ton of coal produced (compliance costs). Thus, in general, as U.S. coal production declines over the
time period for the analysis, the costs of compliance with the Proposed Rule also decline.
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EXHIBIT ES-6C. ANNUAL COAL PRODUCTION UNDER BASELINE CONDITIONS AND THE PROPOSED
RULE, 2020-2040 (MILLIONS OF TONS)
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Note: Baseline forecast coal production, absent the Proposed Rule, shows a decrease in national coal
production of 162 million tons between 2020 and 2040, representing a 15 percent decrease during the study
period for our analysis. The annual reduction in tons of coal produced due to the Proposed Rule ranges from a
decrease of 4.6 million tons in 2022 to a decrease of 0.2 million tons in 2039, with an average annual decrease
of 1.9 million tons compared to forecast baseline production. While the specific assumptions and results of the
model can be debated, the direction of the resulting change, i.e., the impact of the rule is an increase in cost that
results in decreased coal production, is robust.
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AVERAGE ANNUAL COAL PRODUCTION CHANGE FORECAST BY REGION AND MINE
TYPE FROM 2020-2040 UNDER THE PROPOSED RULE, 2020-2040 (MILLIONS OF
TONS)
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Notes: The projected change in each region represents less than 0.5 percent of baseline study period
regional production. The projected change in Appalachia represents 0.4 percent of baseline study period
regional production (annual average of 236 million tons). The projected change in Illinois Basin represents
0.2 percent of baseline study period regional production (annual average of 170 million tons). The projected
change in the Northern Rocky Mountains and Great Plains represents 0.1 percent of baseline study period
regional production (annual average of 533 million tons). For context, total coal production in 2012 was
1,106 million tons (MSHA, 2012).

ASSESSMENT OF COMPLIANCE COSTS
To develop an estimate of the total compliance costs of the Proposed Rule, we estimate
the expected increase in operational and administrative costs for each of the 13 model
mines over the 2020 to 2040 time horizon of our analysis. We then convert these costs to
costs per ton of coal produced. To estimate the compliance costs of the rule for each year
in the study period, we apply these estimates of compliance costs per ton to the
corresponding forecast production level. The operational costs of the Proposed Rule that
we capture through this approach include: (1) haulage costs, (2) stream restoration costs,
(3) stream enhancement costs, and (4) reforestation and returning land to its pre-mining
land use. The administrative costs of the rule reflect a range of activities necessary for
implementation of the rule, for both mine operators and regulatory authorities.

Exhibit ES-8 summarizes the estimated compliance costs for the Proposed Rule. For
context, $52 million annualized represents approximately 0.1 percent of total industry
annual revenues. Central Appalachian coal prices under baseline conditions are expected
to be on the order of $70/ton during the forecast period. The added compliance cost
associated with the Proposed Rule for surface mines in Appalachia is on the order of
$0.43/ton, or 0.6 percent of baseline coal prices.
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Nearly 46 percent (or $24 million) of the expected compliance costs of the Proposed Rule
(or $52 million) reflect new regulatory requirements on coal mining operations in
Appalachia. Of these costs ($24 million), approximately 72 percent (or $17 million) are
costs attributed from surface mining operations in Appalachia (or 33 percent of the total
cost of the rule). The most significant costs are associated with fill construction and
material handling requirements; these requirements generate increased haulage costs that
comprise 52 percent of all added operational costs to surface mines in Appalachia.
Reforestation and stream restoration also comprise a significant component of forecast
costs at Appalachian surface mines.

ANNUALIZED INDUSTRY AND STATE REGULATORY AUTHORITY COMPLIANCE COSTS
UNDER THE PROPOSED RULE, SEVEN PERCENT DISCOUNT RATE (2014 DOLLARS)

COAL REGION SURFACE UNDERGROUND TOTAL
Appalachian Basin $17,000,000 $6,700,000 $24,000,000
Colorado Plateau $2,500,000 $200,000 $2,700,000
Gulf Coast $6,200,000 N/A $6,200,000
Illinois Basin $14,000,000 $270,000 $14,000,000
Northern Rocky

Mountains and Great

Plains $4,800,000 N/A $4,800,000
Northwest $98,000 N/A $98,000
Western Interior $550,000 $530 $550,000
Total $45,000,000 $7,100,000 $52,000,000

Note: Estimates may not sum to the totals presented due to rounding.

ASSESSMENT OF MARKET WELFARE LOSSES
Compliance cost estimates such as those presented in Exhibit ES-8 provide an accounting
measure of impacts rather than an economic measure. The former reflects expenditures
associated with compliance activities, whereas the latter reflects foregone benefits to both
consumers and producers affected by regulatory change. These “welfare” losses are
typically measured as changes in producer and consumer surplus.? In a given market,
producer surplus is the difference between the market price of a good and the marginal
cost of production, and consumer surplus is the difference between what consumers are
willing to pay for the good and the market price.

As noted above, the Proposed Rule is expected to affect U.S. markets for coal, by
increasing the cost of coal production. This is expected to lead to both producer and
consumer surplus changes. The net change in market welfare expected to result from this
rule is estimated to be $34 million, annualized. This value is primarily associated with an
increase in the cost of coal production combined with cost-savings from reduced
transportation costs as utilities are expected to shift to nearer sources of coal under the

2 The discipline of welfare economics focuses on optimizing an allocation of resources by considering the overall effect on a
population’s well-being. The “welfare impacts” of a rule are accordingly a measure of the overall effect of the rule on well-
being of society (i.e., social welfare) or within a given market (e.g., coal market welfare effects).
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Proposed Rule. There is an additional cost of approximately $46,000, annualized, from
costs to government agencies associated with administering the rule. Note that this
measure of the economic impact of the Proposed Rule is not additive with the compliance
costs reported above. These are distinct measures of the expected impact of the Proposed
Rule.

ASSESSMENT OF EMPLOYMENT IMPACTS
Forecast shifts in the geographic distribution of coal production, the manner in which coal
is produced (e.g., surface versus underground), and the total quantity of coal produced,
are expected to lead to changes in regional coal industry employment, even absent the
Proposed Rule. For context, EIA estimates that 2012 coal industry employment was
approximately 90,000 employees. As shown in Exhibit ES-9D, coal industry employment
is projected to decrease by over 15,000 FTEs under baseline conditions, i.e., due to
factors unrelated to the Proposed Rule, during the study period for the analysis.?

Compliance costs of the Proposed Rule are anticipated to result in changes to regional
coal industry employment that will be added to and combined with ongoing trends. The
relationship between environmental regulation and employment is a subject being
debated within the academic literature. As supported by economic theory, environmental
regulation can increase production costs, which raises prices, reduces demand, and
ultimately puts downward pressure on employment. However, compliance with
environmental regulation also typically introduces additional labor requirements, which
may mitigate that effect.

We estimate the direct employment demand changes attributable to the Proposed Rule
due to anticipated changes in future coal production relative to the baseline forecast. This
effect is measured in full time equivalents (FTEs i.e., one full time worker employed for
one year). Since the Proposed Rule is expected to reduce the volume of coal produced,
we forecast a reduction in employment demand due to this factor (production-related
employment effects).

We also estimate some change in economic activity attributable to the cost of industry
compliance with the rule. These direct industry compliance costs are detailed in Chapter 4
of this analysis. These activities are expected to increase demand for labor as a result of
the rule. Specifically, some increases in employment demand due to work requirements
imposed on mining operations by the Proposed Rule could occur (compliance-related
employment effects). These additional work requirements include performing

inspections, conducting biological assessments, and other tasks that require employment
of highly trained professionals (e.g., engineers and biologists) as part of compliance with
some elements of the Proposed Rule. Other increased work requirements associated with
elements contained in the Proposed Rule are expected to require similar skills as currently
utilized by the industry (e.g., bulldozer operations). In general, while some of the
increased employment demand may utilize existing mining labor skills (e.g.,
requirements that require additional earth moving), other employment demand from the
Proposed Rule may require other types of labor (e.g., biological monitoring, lab testing,

% U.S. EIA. 2013a. Annual Coal Report 2012. U.S. Department of Energy. Table 18: Average Number of Employees by State and
Mine Type, 2012 and 2011. Accessed from: http://www.eia.gov/coal/annual/archive/05842012.pdf
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paperwork). That is, some additional jobs created by the Proposed Rule may differ in
skill requirements from the production-oriented jobs that would be reduced due to
decreased coal production.

As shown in Exhibits ES-9B through 9D, the forecast national change in employment
demand (i.e., number of FTEs or jobs per year) expected to result from the Proposed Rule
varies from year-to-year, given changes in forecast industry conditions. As shown in
Exhibit ES-9A, production-related reductions in annual employment demand are
anticipated to vary from 41 to 590 jobs below baseline projections, while compliance-
related annual employment demand increases are anticipated to vary from 210 to 270 jobs
above baseline projections. The impacts of the rule are expected to vary regionally,
related both directly to rule effects and indirectly to industry responses to the rule. Year to
year variation in rule effects are a function of the model of overall coal demand. As
shown, the overall scale of impacts is small relative to the size of the coal industry.
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EXHIBIT ES-9A.

Regulatory Impact Analysis of the Stream Protection Rule

ESTIMATED CHANGES IN ANNUAL EMPLOYMENT UNDER THE PROPOSED RULE, FTES (2020-2040)

July 2015

PRODUCTION-RELATED
EMPLOYMENT EFFECTS®

PRODUCTION-RELATED
EMPLOYMENT EFFECTS?

PRODUCTION-RELATED
EMPLOYMENT EFFECTS®

COMPLIANCE- RELATED

L «Average over 21 years” is the average annual effect of the Proposed Rule over the study period for the analysis on employment (2020-2040).
2«Range in any year” is the minimum and maximum effect on employment in any year in the study period.
3 «production-related employment effects” are calculated as effects associated with changes to coal production that are expected as a result of the Proposed Rule. These are
calculated using assumptions related to employment per ton of coal produced.
“The range of effects to Surface Employment represents the minimum and maximum effect in any year in the study period.

5 The range of effects to Underground Employment represents the minimum and maximum effect in any year in the study period.
®The range of effects to Surface and Underground Combined employment represents the minimum and maximum impact in any year in the study period when the surface and
underground mining effects are considered together. Because the minimum and maximum effects of the Proposed Rule on surface and underground mining do not always occur in
the same year, the Combined impact is not always equal to the sum of the Surface and Underground ranges.
"«Compliance-related employment effects” are calculated as effects associated with changes to expenditures on compliance-related activities and are calculated using assumptions
related to employment demand per dollar spent on compliance.

COAL REGION METRIC \ . SURFACE AND EMPLOYMENT EFFECTS’
SURFACE UNDERGROUND UNDERGROUND COMBINED®
Appalachian Basin Average over 21 years:* (65) (140) (210) 120
Range in any year:2 (140) - (15) (310) - (24) (450) - (41) 97 - 120
Colorado Plateau Average over 21 years: 0 0 0 14
Range in any year: 0-0 0-1 0-1 12-15
Gulf Coast Average over 21 years: 0 0 0 30
Range in any year: 3)-2 0-0 3)-2 30-31
Illinois Basin Average over 21 years: (6) 27) (33) 66
Range in any year: (19)-0 (73)-0 @91)-0 52-76
Zl:;tgi;r;tRs;:;)r/]SMountalns Average over 21 years: (22) 0 (22) 21
Range in any year: (66) -0 0-0 (66) -0 19-22
Northwest Average over 21 years: 0 0 0 1
Range in any year: 0-0 0-0 0-0 1-1
Western Interior Average over 21 years: 0 0 0 3
Range in any year: 0-0 0-0 0-0 3-3
U.S. TOTAL Average over 21 years: (93) (170) (260) 250
Range in any year: (220) - (17) (370) - (24) (590) - (41) 210 - 270
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ANNUAL CHANGES IN EMPLOYMENT UNDER THE PROPOSED RULE COMPARED TO
BASELINE FORECAST, FTES, 2020-2040

300 +

200 -+

100 -

-100 -

-200 -

-300 -

-400 -

Change in Employment (FTEs)

-500 -

-600 -

Production-Related

Compliance-Related

Year

Notes: “Production-related” are effects on employment associated with changes to coal production that are
expected as a result of the Proposed Rule. These are calculated using assumptions related to employment per
ton of coal produced. The production-related job losses are associated only with the coal that is not produced
because of the rule. This volume also becomes smaller over time (e.g., from -4.6 million tons in 2022 to -0.2
million tons in 2039) given that the industry is getting smaller over time. “Compliance-related” are effects on
employment calculated as effects associated with changes to expenditures on compliance-related activities and
are calculated using assumptions related to employment demand per dollar spent on compliance. The
compliance-related job effects are a function of all coal that is produced in any year in each region. Thus, the
level of compliance-related job effects of the rule follow the pattern of overall forecast coal production, which
falls by approximately 20% over the period for analysis across the U.S. As shown, both the compliance-related
and the production-related impacts of the rule are reduced over time. However, the slopes of these curves are

not the same.
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EXHIBIT 6-9C. ESTIMATED CHANGES IN ANNUAL EMPLOYMENT UNDER THE PROPOSED RULE
COMPARED TO BASELINE, BY REGION, (2020 TO 2040)

300 -
Average Annual Compliance-Related

200 - M Average Annual Production-Related

100 -

oo I [ RER33) : :

Employment (FTEs)
o

(100) -
(200) -
(300) -
Appalachian Colorado Gulf Coast lllinois Basin Northern Northwest Western National
Basin Plateau Rocky Interior
Mountains
and Great
Plains

Notes: “Average Annual Compliance-Related” are effects on employment associated with expenditures on
compliance-related activities that are expected as a result of the Proposed Rule, averaged over the study period
by region. These are calculated using assumptions related to employment demand per dollar spent on
compliance. “Average Annual Production-Related” are effects on employment associated with changes to coal
production that are expected as a result of the Proposed Rule, averaged over the study period by region. These
are calculated using assumptions related to employment per ton of coal produced.
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ANNUAL COAL INDUSTRY EMPLOYMENT UNDER BASELINE CONDITIONS AND THE
PROPOSED RULE, FTES, 2020 TO 2040

FTEs

110,000

105,000

100,000

95,000

90,000

85,000

5 A0 AN A D A0 A AV D A 59 50 A 5D D ©
J AT A VAT DD DD X
AT AT AT AT AR AT AT AT AT DT AT AT AR DT AT A
Year
M Projected Baseline Employment -1 Projected Employment Under the Proposed Rule

Notes: As shown, coal industry employment is projected to decrease by over 15,000 FTEs under baseline
conditions, i.e., due to factors unrelated to the Proposed Rule. We note that the coefficient used to estimate
future employment in this exhibit leads to a somewhat greater estimate of total industry employment than is
reported in some sources. For example, EIA's 2012 Annual Coal Report estimates 2012 coal industry employment
to be approximately 90,000 employees (U.S. EIA. 2013a). The employment multipliers here are consistent with
those applied in our production-related impacts analysis, and are conservative—specifically, we use the average
multiplier for the least productive mines in each region that comprise at least 25 percent of total production in
that region in order to arrive at estimates of production-related effects. Using this multiplier to present the total
forecast employment level for the industry is therefore likely overestimate the total level of coal industry
employment in this exhibit. The baseline number of employees is presented for display purposes--the focus of our
analysis is on the incremental effects of the Proposed Rule relative to the baseline.

Most of the expected changes in jobs and regional economic activity are the result of
changes in the Appalachian Basin. Reduced coal production in Appalachia would
decrease employment from 41 to 450 jobs per year below baseline projections. The need
to hire more labor to comply with the various provisions of the Proposed Rule would
increase annual labor demand in the Appalachian region on the order of 97 to 120 jobs
above baseline projections.

Not accounting for increased compliance employment, nationally surface mines see a
decline in labor demand due to changes in coal production (annually between 17 to 220
jobs below baseline projections); underground mines are also expected to experience a
decrease in labor demand (annually between 24 to 370 jobs below baseline projections).

In summary, the Proposed Rule is expected to reduce employment by 260 jobs on
average each year due to decreased coal mined while an additional 250 jobs will be
created from increased compliance activity on average each year.
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CHANGES IN COAL SEVERANCE TAX REVENUES
Changes in coal production under the Proposed Rule are also expected to result in
changes in coal severance tax revenue to states. To estimate the potential effect of the
Proposed Rule on severance tax revenue we apply state specific effective tax rates to
future production forecasts. In total, the analysis predicts an annualized decline in
severance tax revenues of $2.5 million, across all coal producing states. For context, state
governments collected over $1.1 billion in coal severance tax revenues across the United
States in 2012. Therefore these anticipated effects would represent less than one percent
of annual severance taxes collected. This decline will primarily be experienced in two
states, West Virginia and Kentucky, which will bear over 80 percent of the lost severance
tax revenues. These estimates are conservative for West Virginia and Kentucky as they
are based on historic per-ton tax revenues while West Virginia and Kentucky severance
taxes are based on the price of coal. If coal producers are able to raise prices in response
to the greater compliance costs of the Proposed Rule, then coal revenues and associated
severance tax revenues will be greater than estimated here for West Virginia and
Kentucky.

FORECAST CHANGE IN COAL PRICES
Forecast reductions in coal production from additional compliance cost will lead to
increases in coal prices paid by coal users. Under the Proposed Rule, from 2020 to 2040,
coal prices are expected to increase in all regions. The largest increase will be in Central
Appalachia, where an average increase of 1.2 percent is expected.

ELECTRIC UTILITY PRODUCTION COSTS
As a result of increases in the price of coal, average wholesale electricity prices are
expected to increase by less than 0.1 percent across all utilities. This estimated increase,
however, is highly conditional on the extent to which utilities will substitute away from
coal in favor of less expensive energy sources, which cannot be forecasted with
certainty. Should utilities readily substitute away from coal, the effect of the Proposed
Rule on wholesale electricity would diminish.

ANALYSIS OF ALTERNATIVES
The following analysis considers seven additional alternatives to the Proposed Rule in
detail.* Exhibits ES-10 through ES-13 summarize the forecast costs and benefits expected
under these Alternatives. Alternative 9 would require the repromulgation of the currently
vacated 2008 Stream Buffer Zone rule. The model mines analysis indicates that the
impacts of Alternative 9 would not differ significantly from those of the No Action
Alternative because current Clean Water Act requirements and policies and the state
AOC and excess spoil policies have effectively achieved implementation of this
Alternative in Central Appalachia, which is the region in which the 2008 Stream Buffer
Zone rule would have had its greatest impact if it had remained in effect. For further
discussion, please refer to Chapter 1.

4 Note that OSMRE considered several additional alternatives. Of those, two were abandoned during the regulatory
development phase. The initial analysis indicated that the impact of these alternatives of the coal mining industry would be
unreasonable.
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o Exhibit ES-10 summarizes the expected environmental and human health impacts
of the Alternatives.

e Exhibit ES-11 summarizes the regional economic implications of the
Alternatives, including expected effects on employment (Exhibits ES-11A and B)
and severance taxes (Exhibit ES-11C).

o Exhibits ES-12A and 12B provide the forecast change in production under
Alternatives 2-7 as an annual average and a total from 2020 through 2040.

o Exhibits ES-13A and 13B provide forecasts of compliance costs under the
Alternatives.

e Exhibit ES-14 summarizes the annualized market welfare losses under each
Alternative. Projected market welfare losses range from an annualized loss of
$10.1 million under Alternative 6 to $100.2 million under Alternative 2.

e Exhibit ES-15 summarizes the range in percent changes in coal prices under the
Alternatives across regions. Forecast changes in regional coal prices are
expected to range from a decline of 0.1 percent under Alternative 6 to a gain of
4.7 percent under Alternative 2.

This analysis also considers the potential for coal “stranding” (also referred to as “reserve
sterilization™) to result from the Proposed Rule. “Stranding” of coal refers to the situation
in which coal that would be economical to mine and technically feasible to mine is made
unavailable for extraction as a result of the requirements of the rule. While forecast costs
and benefits of Alternative 2 do not include an expectation that coal reserves will be
stranded as a result of the rule, there is a greater risk of reserve stranding under this
alternative than other alternatives.
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EXHIBIT ES-10. SUMMARY OF ANNUAL ENVIRONMENTAL AND HUMAN HEALTH IMPACTS FOR ALTERNATIVES 2 THROUGH 9, 2020-2040
RULE ELEMENT ALT. 8 EFFECTS ON
CATEGORY IMPACT GENERATING ALT. 2 ALT.3 ALT. 4 ALT. 5 ALT. 6 ALT. 7 (PRR?JPL(SED ALT.9 ECOSYSTEM
IMPACT SERVICES
Fewer stream  [Stream 8 stream miles|0 stream miles}4 stream miles|4 stream miles}4 stream miles|4 stream miles|4 stream miles|Negligible Increased water
miles adversely [restoration, not filled; 57 |not filled; 29 [not filled; 29 |not filled; 1  |not filled; 30 |not filled; 14 |not filled; 29 quality enhances
impacted, landforming, fill |stream miles [stream miles |stream miles [stream mile |stream miles |stream miles |stream miles ecosystem,
improved water [design changes, |restored; 26 |[restored; 1 restored; 1 restored; 1 restored; 1 restored; 1 restored; 1 recreational and
quality (e.g., and reforestation [downstream |downstream [downstream |downstream [downstream |downstream |downstream some
pH, selenium, |requirements; preserved preserved preserved preserved preserved preserved preserved consumptive use
TDS) within indirect effects of|stream miles; [stream mile; |stream mile; [stream mile; |stream mile; |[stream mile; |[stream mile; services
. \watershed. changes in mining [267 291 291 174 292 178 292
Quality Potential for activity downstream [downstream |downstream [downstream |downstream |downstream [downstream
adverse and improved improved improved improved improved improved improved
beneficial stream miles |stream miles |stream miles [stream miles |stream miles [stream miles [stream miles
impacts to per year per year per year per year per year per year per year
groundwater
quality and
quantity
(contamination
and well loss)
Reduced Stream Water quality |Water quality [Water quality |Water quality |Water quality [Water quality |Water quality |Negligible Increased quality
impacts to restoration, benefits benefits benefits benefits benefits benefits benefits or quantity of
aquatic landforming, stated above; |stated above; [stated above; [stated above; |stated above; [stated above; |stated above; habitat enhances
communities,  |reforestation and (2,343 acres of (2,836 acres of (2,808 acres of (1,346 acres of [0 acres of 1,764 acres of 2,811 acres of recreational
Biological habitat species forest forest forest forest forest forest forest opportunities and
Resources |enhancements |protection improved; 311 [improved; improved; 25 [improved; 21 |improved; 11 [improved; 26 [improved; 20 aesthetic
for threatened |requirements acres of forest|31 acres of acres of forest|acres of forest [acres of forest |acres of forest|acres of forest conditions
and endangered preserved per [forest preserved per [preserved per |preserved per [preserved per |preserved per

species

year

preserved per

year

year

year

year

year

year
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ALT. 8
RULE ELEMENT (PROPOSED EFFECTS ON
CATEGORY IMPACT GENERATING ALT. 2 ALT.3 ALT. 4 ALT. 5 ALT. 6 ALT. 7 RULE) ALT.9 ECOSYSTEM
IMPACT SERVICES
Improved AOC Biological Biological Biological Biolagical Biolagical Biolagical Water quality, [Negligible Improved
. . resource resource resource resource .
aesthetics requirements, resource resource benefits as benefits as benefits as benefits as forest, and aesthetics may
Visual landforming and |benefits as  [benefitsas  Istated above |[stated above [stated above [stated above [Piological improve property
reforestation stated above |stated above resource values and the
Resources . . .
requirements benefits quality of
stated above recreational
opportunities
Additional Reforestation Increased Increased [Increased |Increased ~ |increased ~|increased increased Negligible Increased carbon
b " . ts. fill lref cati reforestation |reforestation |reforestation [reforestation [reforestation , tati " d
carbon storage, requirements, nif jreforestation (see Biological |(see Biological |(see Biological |(see Biological |(see Biological reforestation storage an
changes in design changes, [(see Biological |resources resources resources resources resources (see Biological reductions in
emissions (e.g., |indirect effects of{resources above) and  |above) and  jabove) and  jabove) and  labove) and  |resources emissions reduce
NOy, SO,, PM, changes in mining [above) and fassouated fassouated ?SSOC'atEd ?SSOC'atEd ?SSOC'atEd above) and human health
o - increased increased increased increased increased i . )
CH,4) from activity associated carbon carbon carbon carbon carbon associated risks and climate
mining activity increased storage; storage; storage; storage; storage; increased change-related
carbon reduced air  |reduced air  |reduced air  |reduced air  |reduced air  |5rhon risks
. pollutant pollutant pollutant pollutant pollutant .
storage; emissions due |emissions due |emissions due |emissions due [emissions due [StOTage:
increased air [to decreased [to decreased [to decreased [to decreased |[to decreased [reduced air
pollutant Enining activity Enining activity ?qining activity ?qining activity| ?qining activity|pollutant
. . - e.g., e.g., e.g., e.g., e.g., .
Alr Quality em'lssmns due methane methane methane methane methane emissions due
to increased  [emissions emissions emissions emissions emissions to decreased
underground [decrease by [decrease by [decrease by |decrease by |decrease by |mining activity
mining activity approximately [approximately Japproximately [approximately |[approximately (e.g.,
400 MMcf per |353 MMcf per [283 MMcf per (204 MMcf per |396 MMcf per
(e.g., year) year) year) year) year) methane
methane emissions
emissions decrease by
increase by approximately

approximately
363 MMcf per
year)

311 million
cubic feet
(MMcf) per

year).
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RULE ELEMENT ® :g;bsED EFFECTS ON
CATEGORY IMPACT GENERATING ALT. 2 ALT.3 ALT. 4 ALT. 5 ALT. 6 ALT. 7 RULE) ALT.9 ECOSYSTEM
IMPACT SERVICES
Reduced Stream Water quality |Water quality [Water quality |Water quality |Water quality [Water quality |Water quality |Negligible Reduced
exposure to restoration, resource resource resource resource resource resource benefits and probability of
bublic contaminants in |landforming and [benefits as benefits as benefits as benefits as benefits as benefits as biological adverse health
Health drinking water |reforestation stated above [stated above |[stated above [stated above |[stated above |stated above |resource effects, or
requirements benefits incurring costs to
stated above mitigate those
effects
Potential for  |Elements directly [Water quality [Water quality |Water quality |Water quality |Water quality (Water quality |water quality, [Negligible Increased quality
increased affecting water |and biological and biological [and biological |and biological [and biological [and biological forest, and or quantity of
resource resource resource resource resource
recreational quality and resource benefits as  |benefitsas  |benefitsas  |benefitsas  |benefitsas  [biological recreational
opportunities, |biological benefits as stated above |stated above |[stated above [stated above |stated above |resource fishing, hunting,
improved resources (e.g., |[stated above benefits wildlife viewing,
Recreation |aesthetics stream stated above or hiking
restoration) as opportunities
well as AOC
requirements and
post-mining land
use
Reduced risk  [Baseline data  |Water and air [Water and air |Water and air |Water and air |Water and air (Water and air |water and air [Negligible Reduced human
and severity of |collection, quality ?:;)I:Jtryce ?:;)I:Jtryce ?eusé:)ltjtryce ?eusé:)ltjtryce ?eusé:)ltjtryce quality health risks,
adverse monitoring, resource benefitsas  |benefitsas  |benefitsas  |oenefitsas  |benefitsas  |resource improved
impacts, material damage |benefits as stated above |stated above [stated above [stated above |stated above [|penefits recreational
Other including long- [definition, stated above stated above opportunities,

term pollution
discharges
during and after

mining

corrective action
thresholds

improved
aesthetics

Note: Alternative 1 is defined in the Environmental Impact Statement as the No Action Alternative. This is the baseline scenario and is not reported here.! The potential
for the Alternatives to reduce air pollutant emissions is due to the aggregate effect of the rule elements on the overall level of coal mining activity. The relative effect
of the Alternatives on coal production is therefore an indicator of the potential relative effect on emissions. The relative effects of the Alternatives on coal production

are presented in Exhibits ES-12A and 12B.
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SUMMARY OF ANNUAL PRODUCTION-RELATED EMPLOYMENT EFFECTS FOR ALTERNATIVES 2 THROUGH 9, 2020-2040

(FTE)!
ALTERNATIVE
ALTERNATIVE | ALTERNATIVE | ALTERNATIVE | ALTERNATIVE | ALTERNATIVE | ALTERNATIVE ALTERNATIVE
COAL REGION METRIC 8 (PROPOSED
2 8 4 5 6 7 9
RULE)

Appalachian Basin Average over 21 years:? (520) (310) (250) (220) (120) (270) (210) 0

Range in any year:? (890) - (130) | (540) - (76) (450) - (62) (470) - (41) (230) - (13) (510) - (62) (450) - (41) 0-0
Colorado Plateau Average over 21 years: 0 0 0 0 0 0 0 0

Range in any year: 0-0 -0 0-1 0-1 -o 0-1 0-1 0-0
Gulf Coast Average over 21 years: 1 1) 1) 0 1 0 0 0

Range in any year: 0-3 @4 -0 (6) -0 Q)-2 0-4 -1 3)-2 0-0
Ilinois Basin Average over 21 years: (48) (31) (33) (16) (28) (45) (33) 0

Range in any year: (140) - () (100) - (2) (110) - (1) (60) - (1) (130) -1 (170) - (2) @1 -0 0-0
Northern Rocky Mountains

Average over 21 years: 21 22 22 22 21 22 22 0
and Great Plains g y (21) (22) (22) (22) (21) (22) (22)

Range in any year: 61) -0 (66) -0 (51) - (1) (70) -0 (60) -0 54)-0 (66) -0 0-0
Northwest Average over 21 years: 0 0 0 0 0 0 0 0

Range in any year: 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0
Western Interior Average over 21 years: 0 0 0 0 0 0 0 0

Range in any year: 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0
TOTAL Average over 21 years: (590) (360) (310) (260) (160) (330) (260) 0

Range in any year: (1(’113?8)) "~ | (660) - (78) | (580) - (62) | (530)- (48) | (340)- (14) | (680)- (65) | (590) - (41) 0-0

Note: Alternative 1 is defined in the Environmental Impact Statement as the No Action Alternative. This is the baseline scenario and is not reported here.
! Production-related employment effects are reported as an average and a range of expected annual effects. Employment effects from production are calculated using

employment per ton of coal produced. The range of employment effects represent the minimum and maximum effect in any year in the study period when impacts on surface
mining as well as underground mining employment are combined.
Z«pverage over 21 years” is the average annual effect of the Alternative over the study period for the analysis on employment.

3“Range in any year” is the minimum and maximum effect on employment in any year in the study period.
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SUMMARY OF ANNUAL COMPLIANCE-RELATED EMPLOYMENT EFFECTS FOR ALTERNATIVES 2 THROUGH 9, 2020-2040

(FTE)?
ALTERNATIVE
AL RECTON BTG ALTERNATIVE | ALTERNATIVE | ALTERNATIVE | ALTERNATIVE | ALTERNATIVE | ALTERNATIVE 8 (PROPOSED ALTERNATIVE
2 8 4 5 6 7 RULE) 9
Appalachian Basin Average over 21 years:2 340 190 180 140 59 170 120 0
Range in any year:3 280 - 370 160 - 200 150 - 190 120 - 150 49 - 63 140 - 180 97 - 120 0-0
Colorado Plateau Average over 21 years: 20 19 23 0 3 12 14 0
Range in any year: 17 - 22 16 - 20 19-24 0-0 2-3 10-13 12 -15 0-0
Gulf Coast Average over 21 years: 44 42 45 0 4 7 30 0
Range in any year: 44 - 45 42 - 42 44 - 45 0-0 4-4 7-7 30-31 0-0
Illinois Basin Average over 21 years: 130 79 81 0 66 12 66 0
Range in any year: 100 - 150 62 - 91 63 - 94 0-0 52 - 76 9-14 52 -76 0-0
Northern Rock_y Mountains Average over 21 years: 35 33 36 0 4 6 21 0
and Great Plains
Range in any year: 31-37 29 - 35 32 -38 0-0 3-4 5-6 19-22 0-0
Northwest Average over 21 years: 1 1 1 0 0 0 1 0
Range in any year: 1-1 1-1 1-1 0-0 0-0 0-0 1-1 0-0
Western Interior Average over 21 years: 5 3 3 0 3 0 3 0
Range in any year: 5-5 3-3 3-3 0-0 3-3 0-1 3-3 0-0
TOTAL Average over 21 years: 580 370 370 140 140 210 250 0
Range in any year: 470 - 630 310 - 390 310 - 390 120 - 150 110 - 150 180 - 220 210 - 270 0-0

Note: Alternative 1 is defined in the Environmental Impact Statement as the No Action Alternative. This is the baseline scenario and is not reported here.
! Compliance-related employment effects are reported as an average and a range of expected annual effects. Employment effects from compliance are calculated using

expected changes to expenditures on compliance-related activities and are calculated using assumptions related to employment demand per dollar spent on compliance The
range of employment effects represent the minimum and maximum effect in any year in the study period.
Z«pverage over 21 years” is the average annual effect of the Alternative over the study period for the analysis on employment.

3«Range in any year” is the minimum and maximum effect on employment in any year in the study period.
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SUMMARY OF ANNUALIZED CHANGES IN SEVERANCE TAXES FOR ALTERNATIVES 2 THROUGH 9, 2020-2040 (2014 DOLLARS)

ALTERNATIVE 8

COAL REGION ALTERNATIVE 2 ALTERNATIVE 3 | ALTERNATIVE 4 | ALTERNATIVES | ALTERNATIVE 6 | ALTERNATIVE 7 (PROPOSED ALTERNATIVE 9
RULE)

Appalachian Basin* ($4,320,000) ($2,500,000) ($2,040,000) (%$1,790,000) ($1,010,000) ($2,190,000) (%$1,720,000) $0
Colorado Plateau $108 ($574) $745 $453 $168 $1,130 $813 $0
Gulf Coast $66 ($76) ($161) $31 $90 $10 $0 $0
Illinois Basin® ($785,000) ($411,000) ($349,000) ($259,000) ($205,000) ($402,000) ($307,000) $0
Northern Rocky
Mountains and Great ($444,000) ($464,000) ($441,000) ($455,000) ($435,000) ($448,000) ($444,000) $0
Plains
Northwest $0 $0 $0 $0 $0 $0 $0 $0
Western Interior $0 $0 $0 $0 $0 $0 $0 $0
TOTAL ($5,550,000) ($3,370,000) ($2,830,000) ($2,510,000) ($1,640,000) ($3,040,000) ($2,470,000) $0
Note: Alternative 1 is defined in the Environmental Impact Statement as the No Action Alternative. This is the baseline scenario and is not reported here.
! Production in Kentucky is evenly divided between the Appalachian Basin and lllinois Basin regions.
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EXHIBIT ES-12A.

Regulatory Impact Analysis of the Stream Protection Rule

CHANGE IN COAL PRODUCTION (MILLION TONS), 2020-2040, ALTERNATIVES 2 THROUGH 9

ALTERNATIVE METRIC SURFACE UNDERGROUND COMBINED SURFACE AND
UNDERGROUND

Alternative 2 Study Period (112.30) 44.70 (67.60)
Average (5.30) 2.10 (3.20)

Alternative 3 Study Period (24.70) (22.60) (47.30)
Average (1.20) (1.10) (2.30)

Alternative 4 Study Period (23.10) (19.90) (43.00)
Average (1.10) (0.90) (2.00)

Alternative 5 Study Period (21.10) (15.80) (36.80)
Average (1.00) (0.80) (1.80)

Alternative 6 Study Period (17.90) (11.20) (29.10)
Average (0.90) (0.50) (1.40)

Alternative 7 Study Period (23.10) (22.60) (45.60)
Average (1.10) (1.10) (2.20)

Alternative 8 (Proposed Rule) | Study Period (21.40) (17.50) (38.90)
Average (1.00) (0.80) (1.90)

Alternative 9 Study Period 0.00 0.00 0.00
Average 0.00 0.00 0.00

Note: Alternative 1 is defined in the Environmental Impact Statement as the No Action Alternative
scenario and is not reported here.

. This is the baseline
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AVERAGE ANNUAL CHANGE IN COAL PRODUCTION UNDER ALTERNATIVES 2
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Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6 Alternative 7 Alternative 8 Alternative 9
EXHIBIT ES-13A. ANNUALIZED COMPLIANCE COSTS UNDER ACTION ALTERNATIVES, 7 PERCENT REAL
DISCOUNT RATE (2014 DOLLARS)
ALT. 8
COAL REGION ALT. 2 ALT. 3 ALT. 4 ALT. 5 ALT. 6 ALT. 7 (PROPOSED | ALT. 9
RULE)
Appalachian Basin $71,000,000 $39,300,000 | $37,700,000 | $29,400,000 | $12,300,000 | $35,600,000 | $24,000,000 $0
Colorado Plateau $3,990,000 $3,700,000 $4,440,000 $0 $552,000 $2,400,000 $2,700,000 $0
Gulf Coast $9,020,000 $8,510,000 $ 9,050,000 $0 $853,000 $1,490,000 $6,200,000 $0
Illinois Basin $27,300,000 $16,700,000 | $17,100,000 $0 $14,000,000 $2,530,000 $14,000,000 $0
Northern Rocky $8.190.000
Mountains and Great $7,980,000 $7,450,000 ’ ’ $0 $852,000 $1,290,000 $4,800,000 $0
Plains
Northwest $153,000 $126,000 $132,000 $0 $43,700 $13,600 $98,000 $0
Western Interior $1,100,000 $664,000 $670,000 $0 $554,000 $101,000 $550,000 $0
TOTAL $121,000,000 | $76,400,000 | $77,300,000 | $29,400,000 | $29,100,000 | $43,500,000 | $52,000,000 $0

Note: Alternative 1 is defined in the Environmental Impact Statement as the No Action Alternative. This is the baseline scenario and is not
reported here. Estimates may not sum to the totals presented due to rounding.
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EXHIBIT ES-13B. COMPLIANCE COSTS, ANNUALIZED, 7 PERCENT REAL DISCOUNT RATE (2014
DOLLARS)
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Note: Alternative 1 is defined in the Environmental Impact Statement as the No Action Alternative. This is the
baseline scenario and is not reported here.

EXHIBIT ES-14. ANNUALIZED MARKET WELFARE EFFECTS FOR ALTERNATIVES 2 THROUGH 9, SEVEN
PERCENT DISCOUNT RATE, 2020-2040 (MILLIONS, 2014 DOLLARS)

METRIC ALT. 8
ALT. 2 ALT. 3 ALT. 4 ALT. 5 ALT. 6 ALT. 7 (PROPOSED ALT. 9
RULE)

Annualized
loss over the
2020-2040 $100.2 $57.8 $58.7 $12.2 $10.1 $24.5 $34.1 $0
period-
discounted at
7%
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RANGE OF ANNUAL CHANGE IN COAL PRICE IMPACTS ACROSS REGIONS RELATIVE
TO BASELINE (2020-2040)

PERCENT ALT. 8

CHANGE ALT. 2 ALT. 3 ALT. 4 ALT. 5 ALT. 6 ALT.7 | (PROPOSED | ALT.9
RULE)

MINIMUM 0.2% 0.2% 0.2% -0.1% -0.1% 0.2% 0.2% 0%

MAXIMUM 4.7% 2.5% 1.8% 1.3% 0.5% 1.8% 1.3% 0%

Note: Alternative 1 is defined in the Environmental Impact Statement as the No Action Alternative. This is the
baseline scenario and is not reported here.

These values represent the percent change in Coal Price across coal supply regions (corresponding OSMRE regions identified in
parenthesis): Northern Appalachia (Appalachian Basin), Central Appalachia (Appalachian Basin), Illinois Basin (Illinois Basin),
Powder River Basin (Northern Rocky Mountains), and Rockies (Northern Rocky Mountains).

SMALL BUSINESS IMPACTS
The Initial Regulatory Flexibility Analysis (Appendix A) considers the extent to which
the economic impacts resulting from the Proposed Rule could be borne by small
businesses. Due to the complexity in corporate structures in the coal mining industry, it
is difficult to calculate the exact number of small entities that could be affected by this
rule; the coal mining industry is continually changing and it is common for large mining
operators to merge with smaller operators, creating complicated business relationships
between parent corporations and subsidiaries. For this analysis, we use two definitions:
using the Small Business Administration definition of small mines (mines reporting 500
employees or less), we estimate that there were 284 small coal mining entities in 2013;
using the MSHA definition of small mines (mines reporting less than 20 employees), we
estimate that there were 134 small coal mining entities in 2013. Using either definition of
small entities, over 90 percent of mines operated by small entities were in the
Appalachian Basin. All of these entities are expected to be affected by the Proposed Rule.

The estimated compliance costs associated with the Proposed Rule for surface mines on
average are expected to cost small surface mines with less than 20 employees between
zero and 15.3 percent of annual revenues, depending on mining region.® For small
surface mines reporting 500 employees or less, the average expected cost is estimated to
be smaller, at between zero and 6.0 percent of revenues, depending on mining region.

The estimated compliance costs associated with the Proposed Rule on average are
expected to cost small mines in Appalachia with less than 20 employees approximately
7.1 percent (surface mining) and 4.3 percent (underground mining) of annual revenues.
Average compliance costs for small mines in Appalachia with 500 employees or less are
estimated to be 4.7 percent (surface mining) and 2.5 percent (underground mining) of
annual revenues.

® To be conservative, i.e., more likely to overstate than understate impacts, we include in this small entity analysis the
administrative costs that will need to be paid or financed in the first year of mine operations (initial costs). Therefore, the
average annual administrative costs would be expected to be lower at small mines than estimated here.
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OTHER REGULATORY IMPACTS
In addition to satisfying the requirements of Executive Order 12866, this document also
addresses the following analytic requirements, as enumerated in the referenced statutes
and executive orders:
« Unfunded mandates: examines the implications of the Proposed Rule with respect
to unfunded mandates as required by the Unfunded Mandates Reform Act
(UMRA);

« Energy impacts: examines the impacts of the Proposed Rule on energy use,
supply, and distribution as mandated under Executive Order 13211 (66 FR 28355,
May 22, 2001);

« Environmental justice: considers potential issues for minority and low-income
populations as required under Executive Order 12898;

« Children’'s health protection: examines the potential impact of the Proposed Rule
on the health of children to comply with Executive Order 13045;

« Tribal governments: extends the discussion of Federal unfunded mandates to
include impacts on Native American tribal governments and their communities as
mandated under Executive Order 13175, “Consultation and Coordination With
Indian Tribal Governments” (May 14, 1998);

« Federalism: considers potential issues related to state sovereignty as required
under Executive Order 13132.

The reader is referred to Chapter 9 and the Initial Regulatory Flexibility Analysis for a
discussion of these assessments.
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The table below (Exhibit ES-16) summarizes the principal categories of uncertainties in

this analysis.

EXHIBIT ES-16. TREATMENT OF KEY UNCERTAINTIES IN THE REGULATORY IMPACT ANALYSIS

UNCERTAINTY

TREATMENT OF UNCERTAINTY

Compliance costs and changes in industry
behavior that will be associated with this
rulemaking are not known with certainty.

We developed a detailed description of each element of the rule, and
conducted an engineering analysis of the expected impacts of the rule
on mine operations. OSM requests comments from the public about the
assumptions related to compliance costs.

Compliance costs and changes in industry
behavior in response to the rule will vary by
mine type and location, and according to
site-specific conditions.

Because the industry is heterogeneous, we forecast impacts at 13 model
mines across the U.S. to provide a representational understanding of the
changes actual mines may face. In doing so, the analysis provides an
overall measure of the scope and scale of potential changes under each
alternative, but is not likely to be accurate with regard to any specific
mining operation. Specific to longwall operations and coal refuse,
OSMRE has conducted an additional analysis of potential impacts, and
has requested comment on these issues in the Proposed Rule.

When compliance costs will be incurred by
industry and SRAs is not known with
certainty.

We estimate that all coal production from 2020 onwards will be
produced in compliance with the Proposed Rule. This is likely to be
conservative, since some coal production will be grandfathered.

Future coal demand is not known with
certainty.

Three baseline coal demand scenarios are estimated. In addition to the
most likely to occur scenario, “high coal demand” and “low coal
demand” scenarios are conducted.

Future coal supply is not known with
certainty.

Whether or not the Proposed Rule will result
in permitting delays is unknown.

The method for forecasting future coal production is detailed in Chapter
5 of this analysis. The resulting forecast is compared against other
published coal forecasts (specifically, EIA).

The analysis qualitatively discusses the potential for the Proposed Rule

to result in additional permit delays. OSMRE has asked for public
comment on this issue.

Market Model Uncertainty: The suite of
models that we employ to assess changes in
coal production and pricing under the
Proposed Rule include a rich representation
of coal market dynamics. Nevertheless, as a
stylized representation of these markets, the
models may not capture variables that are
difficult to observe and/or measure (e.g.,
coal production costs by mine). In addition,
the model relies on several exogenous
forecasts, any of which may affect model
results (e.g., GDP growth, the strength of the
U.S. dollar, etc.). The impact of these
uncertainties on the results of our analysis is
unknown.

To minimize uncertainty, the EVA market models rely on disaggregated
data (e.g., for individual power plants) where possible to capture the
likely response of regulated entities.

Estimates of the future environmental
impacts from this rule rely on assumptions
about industry behavior, market conditions,
and site-specific conditions.

The model mines analysis is used in each coal region to arrive at
quantified estimates of the environmental impacts of the rule in terms
of reducing the number of degraded stream miles, increasing the
number of forested acres protected or restored, and reducing air
emissions from mining operations. A number of other categories are
described qualitatively.

Future regulatory initiatives that could
impact the industry are not known.

INDUSTRIAL ECONOMICS, INCORPORATED
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CHAPTER 1 | INTRODUCTION AND REGULATORY OPTIONS

The Office of Surface Mining Reclamation and Enforcement (OSMRE) is considering
revising its regulations to more fully implement the Surface Mining Control and
Reclamation Act of 1977 (SMCRA) (30 U.S.C. 88 1201-1328). These proposed
revisions seek to improve the balance between the Nation’s need for coal as an essential
energy source and the protection of streams, fish, wildlife, and related environmental
values from the adverse impacts of surface coal mining.

The purpose of this regulatory impact analysis is to describe the economic and social
costs and benefits that will result from the proposed Stream Protection Rule (Proposed
Rule).

1.1 THE STREAM PROTECTION RULE: MAJOR ELEMENTS
This analysis considers nine separate regulatory Alternatives, including the Baseline (No
Action). The Proposed Rule is based on 11 principal elements developed by OSMRE to
achieve the regulatory objectives and to aid in the evaluation of each of the nine
Alternatives being considered. For ease of discussion and analysis, OSMRE has
organized these 11 principal rulemaking elements into four “functional groups”; each
group contains common or related characteristics. The functional groups and major
elements consist of the following:

« Protection of the hydrologic balance;
0 Baseline data collection and analysis,
0 Monitoring during mining and reclamation,
0 Material damage definition, and
o Corrective action thresholds
« Activities in or near streams;
o Stream definitions,
0 Mining through or diverting streams, and
0 Activities in or near streams
 Approximate original contour (AOC) and AOC variances; and
o0 Surface mine and fill configuration, and
0 Approximate original contour requirements

« Postmining land use and enhancement
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0 Revegetation and soil management, and

o Fish and wildlife protection and enhancement.

In the initial Notice of Intent (NOI) to prepare an environmental impact statement (April
30, 2010), these 11 elements included: baseline requirements; definition of material
damage; activities in, near or through streams; monitoring requirements; corrective action
thresholds; surface configuration; variances to approximate original contour
requirements; enhanced reforestation activities; permit coordination between agencies;
long-term financial assurances; and stream definitions.

In light of the comments received during scoping, OSMRE revised this list of elements.
For example, this RIA considers “mining through streams” and “activities that occur “in
or near’ streams” as separate principal elements. OSMRE believes these two rule
changes are sufficiently different from one another to warrant separation and
development as individual elements. Mining through streams in most cases means that
the coal deposits below the stream will be removed during the mining operation and,
during reclamation, the stream channel will be reconstructed. Mining in or near streams
implies some activity taking place within a stream buffer zone but does not include

removal of the stream bed to extract coa

I 1,2

The following table summarizes each of the 11 analyzed elements.

MAJOR ELEMENT DEFINITIONS

MAJOR ELEMENT

ELEMENT DEFINITION

Baseline Data
Collection &
Analysis

Monitoring During
Mining &
Reclamation

Material Damage
Definition

Corrective Action
Thresholds

Stream
Definitions

Mining Through or
Diverting Streams

Activities In or

The extent to which each alternative provides accurate hydrologic
characterization including baseline data on hydrology, geology, and aquatic
biology to enable the Regulatory Authority to make better permitting decisions.

The extent to which each alternative addresses requirements for monitoring to
identify conditions that could lead to material damage to the hydrologic balance.

The extent to which each alternative provides a definition that prevents an

unacceptable level of adverse impact to the hydrologic balance outside the permit
area.

The extent to which each alternative requires setting corrective action thresholds
for parameters related to potential material damage to the hydrologic balance.

The extent to which each alternative provides a common definition of perennial,
intermittent, and ephemeral streams to allow greater clarity and protection.

The extent to which each alternative addresses conditions under which mining
through a stream would be allowed.

The extent to which each alternative addresses the circumstances under which an
operator could engage in mining or mining-related activities in or near a stream,

* Some examples of activities *in or near streams’ include placement of sedimentation controls or water treatment facilities,
deposition of excess spoil or coal refuse, and construction of stream crossings.

2 OSMRE has also added fish and wildlife protection and enhancement as a principal element and has expanded the enhanced
reforestation element to include revegetation, reforestation, and topsoil management.
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MAJOR ELEMENT

ELEMENT DEFINITION

Near Streams

Surface Mine and
Fill Configuration

Approximate
Original Contour
(AOCC)
Requirements

Revegetation &
Soil Management

Fish & Wildlife
Protection &
Enhancement

including placement of excess spoil or coal waste.

The extent to which each alternative incorporates landforming principles into
reclamation plans requiring post-mined land to more closely resemble the pre-
mining landscape.

The extent to which each alternative ensures that AOC variances meet safety,
hydrologic, and post-mining land use criteria and that they are consistent with
post-mining land use and are achievable and feasible.

The extent to which each alternative requires (1) soil reconstruction in a manner that
will restore or improve the site’s capability to support native forest; i.e., maintain or
improve the site index, and (2) requires revegetation with native species in a manner
that will restore native ecosystems.

The extent to which each alternative minimizes disturbances to or adverse impacts on
fish, wildlife, and related environmental values and requires enhancement of those
resources.

Source: Adapted from SPR EIS Chapter 2.

1.2

EXAMINATION OF ALTERNATIVE REGULATORY OPTIONS

This section describes the Alternatives being considered for the Proposed Rule. The
Alternatives include the Baseline, i.e., conditions absent this regulatory action. In
addition to the Baseline, Alternatives include the Proposed Rule and seven Alternatives.

The four terms, defined below, are used extensively in the description of the Alternatives:

e Mining through — actually going in to mine out the coal from below the stream
bed; relocating the stream.

e Mining in — refers to other sorts of mining-related activities occurring in the
stream such as waste disposal, related facilities, and not just the actual mining

itself.

o Excess spoil — Refers to extra materials (such as rock but excluding topsoil) that
were removed to get at the coal underneath and that after being disturbed are too
large in volume to put back into the area from which they were originally taken.

o Coal mine waste — Refers to earth materials, which are combustible, physically
unstable, or acid-forming or toxic-forming, wasted or otherwise separated from
the coal product.

ALTERNATIVE 1 (NO ACTION ALTERNATIVE)
This alternative consists of current regulatory requirements under SMCRA. There would
be no new regulations under SMCRA, so any added stream protection would depend on
actions by individual states and by the U.S. Environmental Protection Agency and U.S.
Army Corps of Engineers under the Clean Water Act.
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All mining activities in a perennial or intermittent stream, or on the surface of land within
100 feet of a perennial or intermittent stream, would continue to be prohibited unless the
regulatory authority specifically authorizes activities closer to, or through, such a stream.
The regulatory authority may authorize such activities only upon finding that (1) the
mining activities would not cause or contribute to the violation of applicable state or
Federal water quality standards and would not adversely affect the water quantity and
quality or other environmental resources of the stream, and (2) any temporary or
permanent stream-channel diversion would comply with the performance standards for
diversions.

Mining through perennial and intermittent streams would continue to be allowed,
provided that restored stream channels for perennial and intermittent streams (or
permanent diversion channels for those streams) are designed and constructed so as to
restore or approximate the premining characteristics of the original stream channel,
including the natural riparian vegetation.

There would continue to be no restrictions on mining in or through ephemeral streams,
nor would there be any requirements for restoration of ephemeral streams after mining.

Other Key Points:
e Would not require any Federal or state rule changes.

¢ Would not have any additional adverse economic impacts on the coal mining
industry.

e Would not be consistent with the spirit and intent of the 2009 Memorandum of
Understanding (MOU) on implementing the interagency action plan on
Appalachian surface coal mining.

¢ Would not achieve any added stream protection.

e Would not require improved mining and reclamation practices, which means
there likely would be little improvement in land use capability after mining,
revegetation with native species, use of geomorphic reclamation and landforming
practices to promote more stable erosional features, or fish and wildlife
enhancement.

¢ Would not define material damage to the hydrologic balance outside the permit
area, which means interpretation and application of a key provision of SMCRA
would remain at the discretion of each regulatory authority.

e Would not specifically address dewatering of streams by subsidence from
underground mining.

¢ Would not require sufficient baseline data and improved water monitoring to
fully evaluate the impacts of mining on surface water and groundwater.

¢ Would not establish any objective standards for determining restoration of the
approximate original contour.
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ALTERNATIVE 2 (MOST ENVIRONMENTALLY PROTECTIVE)

This alternative would prohibit all mining activities in or within 100 feet of perennial
streams. It would allow mining through intermittent streams only if the applicant can
demonstrate that the hydrologic form and ecological function of intermittent streams can
and would be restored. It would prohibit the placement of excess spoil in both perennial
and intermittent streams. It would place no new restrictions on activities in ephemeral
streams.

It would allow no exceptions for steep-slope mining operations and mountaintop removal
mining operations from the requirement to restore mined lands to their approximate
original contour.

This alternative would define the term “material damage to the hydrologic balance
outside the permit area” as “any quantifiable adverse impact from surface or underground
mining operations that would preclude any designated use of the affected stream segment
under the Clean Water Act.” This alternative would require that the permit include
corrective action thresholds at which the permittee must take action to prevent continued
degradation or material damage to the hydrologic balance.

Other Key Points:

o \Would be consistent with the spirit and intent of the 2009 MOU) on
implementing the interagency action plan on Appalachian surface coal mining.

o Would provide the highest level of stream protection of all alternatives under
consideration.

o \Would define material damage to the hydrologic balance outside the permit area,
thus providing a foundation for evaluations of state regulatory program
provisions and practices on this topic.

o \Would require that each permit establish corrective action thresholds to ensure
that adverse impacts from mining never attain material damage levels.

e Would prohibit permanent dewatering of perennial and intermittent streams by
subsidence from underground mining.

e Would require vastly improved baseline data and water monitoring to fully
evaluate the impacts of mining on surface water and groundwater.

e Would require improved mining and reclamation practices, which would result in
improvement in land use and soil capability after mining, revegetation with
native species, reforestation, use of geomorphic reclamation and landforming
practices to promote establishment of more stable and natural surface water
runoff features, and fish and wildlife enhancement.

e Would establish objective standards for determining restoration of the
approximate original contour.
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e Would require use of backfilling, regrading, and excess spoil fill construction
techniques that are designed to minimize leaching of elements that result in
increased conductivity or other adverse impacts on aguatic organisms in streams.

e Would require amendment of SMCRA to prohibit exceptions from the
requirement to restore mined lands to their approximate original contour.

ALTERNATIVE 3

This alternative would allow mining in or through intermittent and perennial streams, but
only if the hydrologic form and ecological function of those streams can be restored. No
restriction would be placed on mining in or through ephemeral streams. This alternative

would prohibit the placement of excess spoil or coal mine waste in perennial streams, but
not in ephemeral or intermittent streams.

Exceptions to approximate original contour restoration requirements would be allowed
only if they do not result in damage to natural watercourses on or off the permit area.
This alternative would define the term “material damage to the hydrologic balance
outside the permit area” as any quantifiable adverse impact from surface or underground
mining operations that would preclude any designated use of the affected stream segment
under the Clean Water Act.” The permit must include corrective action thresholds at
which the permittee must take action to prevent continued degradation or material
damage to the hydrologic balance.

Other Key Points:

o Similar to Alternative 2 in terms of environmental protection except that it would
not—

0 Provide absolute protection to perennial streams.

o0 Prohibit all exceptions from the approximate original contour restoration
requirement.

o0 Establish objective standards for determining restoration of the approximate
original contour.

ALTERNATIVE 4

This alternative would allow mining in or through intermittent and perennial streams, but
only if the hydrologic form and ecological function of those streams can be restored. No
restriction would be placed on mining in or through ephemeral streams. This alternative
would prohibit placement of excess spoil or coal mine waste in intermittent or perennial
streams unless long-term adverse impacts are offset through fish and wildlife
enhancement. No restriction would be placed on placement of excess spoil or coal waste
in ephemeral streams.

Exceptions to approximate original contour restoration requirements would be allowed
only if they do not result in damage to natural watercourses on or off the permit area.
This alternative would define the term “material damage to the hydrologic balance
outside the permit area” as “any quantifiable adverse impact from surface or underground
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mining operations that would preclude any designated use of the affected stream segment
under the Clean Water Act.” The permit must include corrective action thresholds at
which the permittee must take action to prevent continued degradation or material
damage to the hydrologic balance.

Other Key Points:

o Similar to Alternative 3 in terms of environmental protection except that it
would—

0 Not include an absolute prohibition on placement of excess spoil or coal
mine waste in perennial streams.

o Establish objective standards for determining restoration of the approximate
original contour.

ALTERNATIVE 5
This alternative would apply only to those mining operations that would produce excess
spoil and propose to dispose of that spoil outside the mine pit, or that would propose to
place coal mine waste in intermittent or perennial streams. If one or the other of these
circumstances applies, then under Alternative 5 the applicant could mine in or through
intermittent and perennial streams, but only if the hydrologic form and ecological
function of those streams can be restored.

If neither of these circumstances applies, the mining operation would be conducted under
the existing rules (No Action Alternative), including those involving mining in or through
streams.

In either instance, no restriction would be placed on mining in or through ephemeral
streams. No restriction would be placed on placement of excess spoil or coal waste in
ephemeral streams.

In either instance, this alternative would not include a definition of material damage to
the hydrologic balance or require corrective action thresholds.

Other Key Points:

o Similar to Alternative 4 in terms of environmental protection for the lands to
which it would apply except that it would not—

o Define material damage to the hydrologic balance outside the permit
area.

0 Require establishment of corrective action thresholds.

0 Establish objective standards for determining restoration of the
approximate original contour.

0 Require use of landforming techniques to establish a more natural
drainage pattern and more natural appearance.
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o Would have almost no environmental protection benefits outside central
Appalachia because there is almost no excess spoil or coal mine waste placement
in perennial or intermittent streams outside that area.

ALTERNATIVE 6
This alternative would apply only to surface disturbances in or within 100 feet of a
perennial or an intermittent stream. This alternative would prohibit mining activities in or
within 100 feet of intermittent or perennial streams unless the applicant demonstrates to
the satisfaction of the regulatory authority that:

(1) The ecological function of the stream would be protected or restored.

(2) Placement of excess spoil or coal mine waste in or near the stream would not
result in the creation of acid or toxic mine drainage.

(3) Long-term adverse impacts (including impacts within the footprint of any fill) to
the environmental resources of the stream would be offset in the same or adjacent
watershed through fish and wildlife enhancement commensurate with the adverse
impacts.

(4) Other proposed mining activities within the stream buffer zone, but not within the
stream itself, would not adversely affect the water quantity and quality or other
environmental resources of the stream. When disturbances within 100 feet of a
perennial or an intermittent stream did occur, this alternative would require
establishment of an appropriately-vegetated 100-foot riparian corridor along the
entire reach of all streams (including ephemeral streams) within the permit area
after mining is completed.

All mining operations outside the stream buffer zone; i.e., more than 100 feet away from
a perennial or intermittent stream, would proceed as under the No Action Alternative.

Other Key Points:

o Similar to Alternative 4 in terms of environmental protection for the lands to
which it would apply except that it would not—

(0]

(0]

(0]

Define material damage to the hydrologic balance outside the permit area.
Require establishment of corrective action thresholds.

Establish objective standards for determining restoration of the
approximate original contour.

Require use of landforming techniques to establish a more natural
drainage pattern and more natural appearance.

Require use of backfilling and grading techniques that would minimize
impacts of leachate on conductivity levels in streams and other adverse
impacts on aquatic life.

Include any new limitations on exceptions from the approximate original
contour restoration requirement.
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0 Require salvage of subsoil and organic matter to preserve land use
capability and improve ecological restoration.

0 Require use of native species or reforestation.
0 Require fish and wildlife enhancement measures.

e Would be limited to activities in or near perennial and intermittent streams,
which means that it would have almost no environmental protection benefits
outside the stream buffer zone. This limitation also would impair efforts to
protect streams overall because mining impacts on streams are not necessarily
limited to activities in or within 100 feet of those streams.

ALTERNATIVE 7
This alternative would apply when certain conditions exist within the proposed permit
area that warrant enhanced permitting requirements. Those conditions would include—

e The presence of areas with pristine or unique hydrologic environments.
e The presence of geologic strata known to produce acid or toxic mine drainage.

e Watersheds with waters listed as impaired under section 303(d) of the Clean
Water Act, if the parameter causing the impairment could be exacerbated by
mining activities.

e The presence of steep-slope areas.

e Proposals to place excess spoil or coal mine waste in perennial or intermittent
streams or their buffer zones.

When these circumstances apply, this alternative would prohibit all mining activities in or
within 100 feet of perennial streams. It would allow mining through intermittent streams
if the applicant can demonstrate that the hydrologic form and ecological function of
intermittent streams can and would be restored. It would prohibit the placement of excess
spoil in intermittent streams. It would not include a definition of material damage to the
hydrologic balance, but would require corrective action thresholds. It would place no
new restrictions on activities in ephemeral streams.

For operations where enhanced permitting conditions were not warranted the
requirements would remain the same as under the No Action Alternative.

Other Key Points:

o Similar to Alternative 4 in terms of environmental protection for those operations
to which it would apply except that it would not include—

0 A definition of material damage to the hydrologic balance outside the
permit area.

0 Additional restrictions on exceptions to the requirement to restore the
approximate original contour.

INDUSTRIAL ECONOMICS, INCORPORATED 1-9



Regulatory Impact Analysis of the Stream Protection Rule
July 2015

o Environmental protection benefits may be sharply restricted because of the
limited scope of this alternative, which would not apply to all operations.

o Difficult to reduce to rule language.

ALTERNATIVE 8 (PREFERRED ALTERNATIVE)

This alternative is comprised of selected primary stream protection elements of the other
action alternatives analyzed. These elements include: defining material damage to the
hydrologic balance outside the permit area, enhancing baseline data collection and
analysis, expanding water and stream monitoring requirements, requiring restoration of
the ecological function of perennial and intermittent streams that are mined through,
requiring fish and wildlife offsets for perennial and intermittent stream reaches buried by
excess spoil or coal mine waste, placing additional restrictions on mountaintop removal
mining operations and steep-slope mining operations that seek variances from
approximate original contour restoration requirements, and requiring revegetation with
native species, including reforestation of previously forested areas.

Other Key Points:

e Similar to Alternative 2 in terms of environmental protection except that it would
not—

0 Provide absolute protection to perennial streams.

o0 Prohibit all exceptions from the approximate original contour restoration
requirement.

o0 Establish objective standards for determining restoration of the approximate
original contour.

ALTERNATIVE 9 (2008 STREAM BUFFER ZONE RULE)

Under this alternative, mining activities that would occur on the surface of land within
100 feet of perennial and intermittent streams would be allowed if the regulatory
authority finds that avoidance is not reasonably possible and that the prohibition of these
activities is not needed to meet fish and wildlife and hydrologic balance protection
requirements. Where these activities would require covering or mining through the
stream, the regulatory authority can approve the proposed activity only if there is no
reasonable alternative. Restoration of stream ecological functions would not be required.

The requirements of this alternative would not apply to placement of coal preparation
plants located outside the permit area of a mine.

This alternative would also require minimization of excess spoil and prohibits
construction of fills with a larger capacity than needed. However, this alternative does
not include many of the elements of the other alternatives.

Other Key Points:

e Similar to the No Action Alternative in that it would not —

INDUSTRIAL ECONOMICS, INCORPORATED 1-10



Regulatory Impact Analysis of the Stream Protection Rule
July 2015

o0 Provide a definition of material damage to the hydrologic balance outside the
permit area.

0 Include additional restrictions on exceptions to the requirement to restore the
approximate original contour.

o Include biological or additional chemical characteristics to define streams.
0 Provide for corrective action thresholds.

0 Increase monitoring requirements, in frequency or scope, during mining and
reclamation.

0 Require restoration of stream ecological function.

1.3 TIMELINE FOR IMPLEMENTATION OF THE RULE
The onset of costs and benefits of the Proposed Rule will depend, in part, on the assumed
timeline for implementation of the rule. Sixty days after OSMRE’s final Stream
Protection Rule is published in the Federal Register, it will take effect in states with
Federal programs (currently Tennessee and Washington State) and on Indian lands.®
Implementation in states with approved regulatory programs may take up to 42 months to
develop regulations and policies consistent with this rulemaking. While there is some
uncertainty as to the speed at which States with primacy (known as State Regulatory
Authorities or SRAS) will implement the new rule, we assume the following for purposes
of this analysis, based on OSMRE’s past experience:

e Federal Program States and “Indian lands”:
0 Rule takes effect 60 days after publication in the Federal Register.
o0 Permit applications approved after that date must comply with the rule.

o Existing operations must comply with certain provisions of the new
performance standards no later than the time of permit renewal (within five
4
years).

e State Programs:

0 The SPR is expected to take effect in SRAs within 42 months from the final
rule publication in the Federal Register. This estimate incorporates the
following assumed timeline:

o OSMRE typically sends 30 CFR Part 732 notifications to all states within
90 days after publication of the final rule in the Federal Register,
requiring the states to amend their programs to be no less effective than
the revised Federal rules.

% Indian lands include “all lands, including mineral interests, within the exterior boundaries of any Federal Indian
reservation, notwithstanding the issuance of any patent, and including rights-of-way, and all lands including mineral interests
held in trust for or supervised by an Indian tribe” (P.L. 95-87. Surface Mining Control and Reclamation Act of 1977).

“ For purposes of this analysis these are assumed to be 30 CFR sections 774.15, 800.18, 800.40, 816.35/36, 817.35/36 and
816/817.41.
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o Within 60 days of receipt of a 30 CFR Part 732 notification, each state
typically submits for OSMRE approval either a proposed program
amendment or an action plan with a timeline for submission of such an
amendment.

e States typically take up to 18 months to develop program amendments
after receipt of OSMRE’s notification.

o OSMRE regulations require review and approval of state program
amendments within seven months of submission.

e States must implement the approved program amendments within one
year from date of OSMRE approval.

o Permit applications approved after the effective date of approved state
regulations must comply with the amended state programs.

o Subsequent to the effective date of approved state regulations, existing
mining operations would have to comply with new performance standards no
later than the time of permit renewal (within five years).

1.4  ANALYTICAL REQUIREMENTS MET BY THIS RIA

This RIA evaluates the benefits and costs of the Proposed Rule, along with other
economic, distributional, and equity impacts. This RIA satisfies the requirements for
regulatory review under Executive Order 12866 (E.O. 12866) — Regulatory Planning
and Review. E.O. 12866 (1993, as amended by Executive Order 13563 (2011)), which
directs Federal agencies to consider the costs and benefits of available regulatory
Alternatives and to select approaches that maximize net benefits, unless a statute requires
another regulatory approach. OMB’s Circular A-4 further elaborates on the
characteristics of a “good” regulatory analysis. Specifically, Circular A-4 states that an
economic analysis should provide information allowing decision makers to determine
that:

o there is adequate information indicating the need for and consequences of the
regulatory action;

o the potential benefits to society justify the potential costs, recognizing that not all
benefits and costs can be described in monetary or even in quantitative terms,
unless a statute requires another regulatory approach;

o the regulatory action will maximize net benefits to society (including potential
economic, environmental, public health and safety, and other advantages;
distributional impacts; and equity), unless a statute requires another regulatory
approach;

o where a statute requires a specific regulatory approach, the regulatory action will
be the most cost-effective, including reliance on performance objectives to the
extent feasible; and
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e agency decisions are based on best reasonably obtainable scientific, technical,
economic, and other information.

This analysis also addresses several other statutory and legislative requirements related to
evaluation of Federal actions. In particular, the analysis addresses requirements related to
the following:

e Regulatory Flexibility Act (RFA) of 1980, as amended by the Small Business
Regulatory Enforcement Fairness Act (SBREFA) of 1996. The RFA (codified
at 5 U.S.C. 88 601-612), as amended by SBREFA (Pub. L. 104-121), requires
Federal agencies to prepare a regulatory flexibility analysis and take other steps
to assist small entities -- unless the agency certifies that a rule will not have a
“significant economic impact on a substantial number of small entities.” The
Small Business Administration’s (SBA) A Guide for Government Agencies: How
to comply with the Regulatory Flexibility Act walks Federal agencies through the
process of preparing screening analyses and initial and final regulatory flexibility
analyses.

¢ Unfunded Mandates Reform Act (UMRA) of 1995. UMRA (codified at 2
U.S.C. § 1501 et seq.) requires Federal agencies to assess the effects of their
regulatory actions on State, local, and Tribal governments and the private sector.
Under section 202 of UMRA, Federal agencies must prepare a written statement,
including a cost-benefit analysis, for rules that may result in the expenditure by
State, local, and Tribal governments, in the aggregate, or by the private sector, of
$100 million or more in any one year.

e E.O. 13211 - Actions Concerning Regulations That Significantly Affect
Energy Supply, Distribution, or Use. E.O. 13211 directs Federal agencies to
“weigh and consider the effects of the Federal Government’s regulations on the
supply, distribution, and use of energy.” Agencies must prepare a Statement of
Energy Effects for regulations meeting the definition of a “significant energy
action.”

o E.O. 12898 - Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations. E.O. 12898 directs Federal agencies
to prioritize achieving environmental justice by identifying and addressing
disproportionately high and adverse human health or environmental effects of
their programs, policies, and activities on minority and low-income populations.

e E.O. 13045 - Protection of Children from Environmental Health Risks and
Safety Risks. E.O. 13045 directs Federal agencies and departments to evaluate
the health effects of health-related or risk-related regulations on children. For
economically significant rules concerning an environmental health or safety risk
that may disproportionately affect children, E.O. 13045 also requires an

5 Office of Management and Budget (OMB). 2003. Circular A-4: Guidance on Development of Regulatory Analysis. Issued
September 17, 2003.
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explanation as to why the planned regulation is preferable to other potentially
effective and feasible Alternatives.

e E.O. 13175 - Consultation and Coordination with Indian Tribal Governments.
E.O. 13175 and Secretarial Order 3317 — Department of the Interior Policy on
Consultation with Indian Tribes, address related unfunded mandate concerns
with respect to the sovereignty of tribal governments, and impose requirements
on Federal agencies to develop accountable processes to ensure “meaningful and
timely input by tribal officials in the development of regulatory policies that have
tribal implications.”

e E.O. 13132 - Federalism. E.O. 13132 requires agencies to develop a process to
ensure “meaningful and timely input by State and local officials in the
development of regulatory policies that have federalism implications.” Policies
that have federalism implications are defined in the Executive Order to include
regulations that have “substantial direct effects on the States [in terms of
compliance costs], on the relationship between the national government and the
States, or on the distribution of power and responsibilities among the various
levels of government.” In addition, policies have federalism implications if they
preempt State law.

1.5 STATEMENT OF NEED

NEED FOR THE FEDERAL ACTION
The need for this Federal action is to improve implementation of SMCRA to ensure
protection of the hydrologic balance, and reduce impacts to streams, fish, wildlife, and
related environmental values. OSMRE has identified several subcomponents of that
need: First, there is a need to clearly define the point at which adverse mining impacts on
groundwater and surface water (both of which provide streamflow) reach an unacceptable
level; that is, the point at which they cause material damage to the hydrologic balance
outside the permit area. Second, there is a need to collect adequate premining data about
the site of the proposed mining operation and adjacent areas to establish a comprehensive
baseline against which the impacts of mining can be compared. Third, there is a need for
effective monitoring of groundwater and surface water during and after mining and
reclamation activities to provide real-time information on the impacts of mining and to
enable prompt detection of any adverse trends and implementation of corrective measures
before it is either too late to take remedial measures or exceedingly costly to do so.
Fourth, there is a need to ensure protection or restoration of perennial and intermittent
streams and related resources including fish and wildlife, especially within the
headwaters streams that are critical to maintaining the ecological health and productivity
of downstream waters. Fifth, there is a need to ensure the use of objective standards in
making important regulatory and operational decisions with a potential impact on
perennial and intermittent streams. Sixth, there is a need to ensure that permittees and
regulatory authorities make use of advances in information, technology, science, and
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methodologies related to surface and groundwater hydrology, surface-runoff
management, stream restoration, soils, and revegetation.

NEED FOR REGULATORY IMPROVEMENTS
SMCRA Section 201(c) requires OSMRE to “publish and promulgate such rules and
regulations as may be necessary to carry out the purposes and provisions of this Act.”
Congress identified stream protection as a fundamental purpose of SMCRA. Among its
findings in support of the legislation, Congress determined that:

many surface coal mining operations result in disturbances of surface
areas that burden and adversely affect commerce and the public welfare
by ... polluting the water, by destroying fish and wildlife habitats, by
impairing natural beauty, ... and by counteracting governmental
programs and efforts to conserve soil, water, and other natural resources.

The Federal action analyzed in the SPR DEIS will better prevent or remediate the adverse
impacts that Congress described when it made this finding. Despite the enactment of
SMCRA and the promulgation of Federal regulations implementing the statute, surface
coal mining operations continue to have negative effects on streams, fish, and wildlife.
These conditions are documented in the literature surveys and studies discussed in
Chapter 4. Further evidence is available through several decades of observing the
impacts of coal mining operations. These documented and observed problems have
prompted OSMRE to consider whether it should take a different approach in the
regulations implementing the following SMCRA provisions related to stream protection:

e Section 510(b)(3) of SMCRA requires that each surface coal mining operation be
designed to prevent material damage to the hydrologic balance outside the permit
area. Current regulations intentionally do not define the extent of damage that is
allowable and how much damage constitutes “material damage,” an approach
that was intended to afford regulatory authorities flexibility in making
determinations on a case-by-case basis (48 FR 43973, September 26, 1983).

o Section 515(b)(2) of SMCRA requires that mined land be restored to a condition
capable of supporting the uses that it was capable of supporting prior to mining,
or higher or better uses of which there is reasonable likelihood, provided certain
conditions are met. Existing rules and permitting practices have focused
primarily on the land’s suitability for a single approved post-mining land use.
OSMRE believes it is essential to ensure that land be restored to support all uses
that it was capable of supporting before mining.

e Section 515(b)(10) of SMCRA requires that operators minimize disturbances to
the prevailing hydrologic balance at the mine site and to the quality of water in
surface and ground water systems. As discussed in more detail in Chapter 2, in
order to provide the most effective implementation of this statutory requirement,
OSMRE is evaluating a number of options. OSMRE is considering how buffer
zones may be most effectively used to minimize disturbances to the hydrologic
balance and to water quality. OSMRE is evaluating regulatory options for
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avoidance of acid and toxic drainage from mine sites. OSMRE also seeks the
most effective regulation of excess spoil fill construction, because of the potential
effects of such fills to effect the hydrologic balance and water quality.

e Sections 515(b)(19) and 516(b)(6) of SMCRA require the operator to establish a
diverse, effective, permanent vegetative cover of the same seasonal variety native
to the area on all regraded areas and other lands affected by mining. However,
evidence indicates that areas which were previously forested have commonly
been reclaimed and revegetated as heavily compacted grasslands with scrub
trees--vegetation that is not representative of native pre-mining vegetation.
OSMRE is considering alternatives that would implement these SMCRA
provisions more effectively.

e Sections 515(b)(24) and 516(b)(11) of SMCRA require, subject to certain
limitations, that surface coal mining and reclamation operations minimize
disturbances and adverse impacts on fish, wildlife, and related environmental
values. These provisions also require operations to “achieve enhancement of
such resources where practicable.” Reconstructed streams, however, often
neither look nor function the way they did before mining. The regulatory
emphasis has been primarily upon creating a channel sufficient to convey
postmining flows, while minimizing channel erosion and sediment loading. Such
limited reclamation results in streams that may no longer support the benthic and
other aquatic communities that they did before mining. Additionally, efforts to
enhance fish, wildlife, and related environmental values despite the mandate of
both the statutes and the regulations, have not been evenly implemented as part of
state reclamation programs. Examples exist of highly successful enhancement
projects, while in other areas of the nation, these activities are unfortunately
limited.

e OSMRE’s current rules at 30 CFR & 816.73 allow excess spoil fills to be
constructed by end-dumping. With end-dumping, operators push or dump rock
overburden over the side of the mountain to cascade into the valley below, with
the larger rocks rolling to the bottom of the valley to form the underdrain. Based
on several decades’ experience implementing the rules, OSMRE is reexamining
whether this technique violates a number of SMCRA requirements. For instance,
some end-dumping may not comply with Section 515(b)(22)(A) of SMCRA
which provides that all excess spoil material resulting from surface coal mining
operations must be “transported and placed in a controlled manner in position for
concurrent compaction and in such a way to assure mass stability and to prevent
mass movement.” End-dumping, moreover, can result in elevated dissolved ion
concentrations in water leaving the site, and significant increases in
concentrations of total dissolved solids (TDS) in receiving streams, both of which
may adversely affect fish and wildlife in contravention of section 515(b)(24) of
SMCRA. Further, construction of end-dumped rock fills can result in
inconsistent development of the underdrains required under section 515(b)(2) of
SMCRA, leading to structural instability of the fill.
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NEED FOR ADEQUATE DATA
To effectively evaluate the impacts of a mining operation, and to ensure implementation
of SMCRA’s requirements, the regulatory authority must have both sufficient baseline
data and sufficient data about ongoing changes to stream-related resources and biota.
Adequate data about the conditions before the mining activity is critical to ascertaining
the extent and cause of any changes that do occur after mining is underway; this
information in turn is critical to correcting problems if and when they occur. To ensure
that the necessary corrections can be made to prevent and mitigate damage, the
regulations must specify the types of information that need to be collected, and the
locations, timing, and frequency of information collection. As discussed above, section
510(b)(3) of SMCRA requires that each surface coal mining operation be designed to
prevent material damage to the hydrologic balance outside the permit area. Section
515(b)(10) of SMCRA requires, in essence, that surface coal mining and reclamation
operations “minimize the disturbances to the prevailing hydrologic balance at the mine-
site and in associated offsite areas and to the quality and quantity of water in surface and
ground water systems both during and after surface coal mining operations and during
reclamation.” For underground mining, section 516(b)(9) of SMCRA requires operations
to minimize disturbances to the prevailing hydrologic balance at the mine-site and
associated offsite areas, and to ensure the quantity of water. Sections 515(b)(24) and
516(b)(11) of SMCRA require, subject to certain limitations, that surface coal mining and
reclamation operations minimize disturbances and adverse impacts on fish, wildlife, and
related environmental values; and also require operations to “achieve enhancement of
such resources where practicable.”

As discussed previously, studies indicate that environmental degradation is still occurring
despite the current requirements within the implementing regulations of SMCRA.
OSMRE has determined that this research indicates that effective evaluation of trends and
impacts on groundwater, surface water, and stream-related resources and biota, would
require additional monitoring of data beyond what is currently required by existing
regulations. Additional water quality parameters must be monitored both in the baseline
condition and within any effluent leaving mine sites. Similarly, existing regulations do
not provide for collection of baseline data sufficient to determine the biological condition
of streams. Consequently characteristics of the aquatic community in the stream are not
well documented in SMCRA permit files. This impedes regulators’ ability to assess
whether an operation is adequately minimizing adverse impacts on fish, wildlife, and
related environmental values, as required by sections 515(b)(24) and 516(b)(11). More
complete and accurate baseline information is needed to improve regulators’ ability to
determine whether mine plans are designed in accordance with the Act, and whether
operations are being conducted in accordance with mining plans. For example, better
baseline data would facilitate a more thorough cumulative hydrologic impact analysis
(CHIA); would help set objective and measurable material damage standards; and would
help identify and address hydrologic problems that may arise after permit issuance.

Additional data is also needed to provide sufficient warning when water impacts are
approaching thresholds where corrective actions should be taken to prevent further
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damage. This change would help operators and regulators evaluate the potential for
future violations, such as material damage to the hydrologic balance.

Increased frequency of inspection and improved reporting is needed to ensure effective
compliance with SMCRA requirements for restoration of approximate original contours
(AOC) on the site post-mining. OSMRE has identified a number of instances where the
regulatory authority overlooked inadequate contour restoration until late in the process (at
which point correcting the problem would be overly expensive or cause unacceptable
disruption of stabilized conditions). To address such problems, OSMRE is evaluating
alternatives to ensure sufficient reporting and inspection regarding contour restoration.

NEED FOR ADEQUATE OBJECTIVE STANDARDS
In order to effectively implement SMCRA’s requirements related to stream protection,
regulations must allow permittees and operators, as well as regulatory authorities, to
effectively evaluate compliance and limit or prevent adverse impacts, as appropriate.

The regulatory standards must provide an objective threshold with clear and predictable
standards for preventing “material damage to the hydrologic balance outside the permit
area,” as required by section 510(b)(3) of SMCRA. That section requires that each
surface coal mining operation be designed to prevent material damage to the hydrologic
balance outside the permit area. However, neither OSMRE nor most states have defined
this term. A clear Federal definition of “material damage”, and Federal minimum
standards or criteria against which to measure whether material damage has occurred, is
needed to provide a basis for oversight of state implementation of this statutory
requirement.

As noted above, based on observed changes, OSMRE believes that existing permitting
and performance standards implementing section 515(b)(10) of SMCRA may be
inadequate to minimize disturbances to the prevailing hydrologic balance at the mine site
and to the quality of water in surface and ground water systems. More specific, more
clearly defined and objective standards would ensure implementation of this statutory
requirement.

Improved implementation of section 515(b)(3) of SMCRA is also needed. This section
requires, with certain exceptions, that mined land be restored to AOC. Restoration of
mined land to a surface configuration that includes convex and concave terrain patterns
and landforms typical of pre-mining condition could more effectively meet this
requirement. The existing rules governing AOC restoration are general, subjective, and
lacking in specificity. Too often, this has resulted in postmining surface configurations
that are significantly flatter than the premining configuration; that lack many of the
landform features found prior to mining; and that have significantly altered drainage
patterns and stream characteristics and functions.

NEED TO APPLY CURRENT INFORMATION, TECHNOLOGY, AND METHODOLOGIES
This federal action is also designed to incorporate significant advances in scientific

knowledge that has occurred since OSMRE’s permanent program regulations were
adopted in 1979, and then substantially amended, starting in 1983.
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First, new information exists on the adverse impacts that coal mining can cause to water
resources and stream biota. As discussed in more detail in Chapter 4, there are many
recent publications of studies and literature surveys that evaluate the impacts of surface
coal mining and reclamation operations on water quantity and quality, as well as related
biological resources.

Second, since OSMRE’s earlier rulemakings, there have been many improvements in
technologies and methodologies for prediction, prevention, mitigation, and reclamation of
coal mining impacts on hydrology, streams, fish, wildlife, and related resources. These
advances have included significant improvements in the cost-effectiveness and
availability. As discussed in more detail in Chapter 4, OSMRE has identified major
improvements in technology and methodology related to identifying, quantifying,
mapping, and modeling mining operations and their impacts on the environment.
Examples of such improvements are discussed below.

Advances in identification and prediction of impacts on stream resources. Since the 2008
SBZ rule, there have been significant improvements in analysis of the impacts of mining
on stream resources. For instance, coal mining-related regulatory programs have
traditionally focused on acid mine drainage and sediment loads as the sources of potential
problems. As described in Chapter 4 of the SPR DEIS, however, multiple chemical
constituents produced by mining cause significant increases in conductivity and total
dissolved solids (TDS) in streams below many surface mines, particularly below excess
spoil fills. OSMRE has learned that those changes can have significant toxic effects on
streams, leading to a loss of sensitive aquatic organisms even when downstream habitats
are otherwise intact. Emerging science indicates that problems can include golden alga
blooms and adverse impacts to fish and wildlife from the discharge of chemical
constituents not considered in past rulemaking efforts. Further, data now indicate that
some pollutants, such as selenium, may bio-accumulate. Accumulation of pollutants in
biological systems over time may adversely affect biota and human health. In addition
new studies indicate that toxic discharges may continue for decades even after
reclamation of the site has otherwise been successful according to current requirements
for restoration of the land itself.

Similarly, information is now available connecting the life histories of aquatic taxa with
stream flow regimes, and this information allows better characterization of streams. For
example, taxa requiring a full year of aquatic larval development in highly oxygenated
waters would not be expected to be found in ephemeral streams and many intermittent
streams.

Landform elements such as ridges, valleys, hill slopes, and streams can now be measured
guantitatively in a way not feasible until recently. Permit reviewers can now utilize
computers and sophisticated software to process huge amounts of elevation data acquired
from stereo satellite and airborne images, LiDAR, and radar to produce much more
accurate maps and models of surface configuration than was possible a few short years
ago. This information may allow state regulators to determine the total volume of earth
that a mining operation has or will displace, based on the position of the coal seams and
volume of overburden relative to the premining topography. These data can also be used
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to plan for restoration of smaller-scale features that blend into the surrounding
topography within a watershed. By contrast, reclamation practices under existing
regulations often rely on construction of uniformly sized and spaced structures and
features

Advances in reclamation techniques. Emerging science now provides much better
information on effective reclamation practices related to stream protection. During the
last decade, the scientific community has made great strides in developing geomorphic
reclamation strategies that reduce erosion and improve water quality. These
improvements are not reflected in current regulations. More traditional approaches to
restoration of AOC have created large reclaimed acreages that resemble landscapes of
agricultural fields, urban recreational parks, or construction fill sites such as large dam
embankments, spillways, or waterway diversions. Modern GPS-enabled equipment can
incorporate the use of geomorphic principles in reclamation design, and can provide a
closer approximation of the highly dissected and randomly spaced and sized drainage
patterns of an undisturbed landscape. The Los Angeles abrasion test (a standard test
method for determining resistance to degradation) and the sodium or magnesium sulfate
soundness test (which distinguishes between rocks based on their susceptibility to
weathering) can be used to assess the appropriateness of material used in fills.
Hydrologic modeling programs such as the US Army Corps of Engineers Hydrologic
Engineering Center, Hydrologic Modeling System (HEC-HMS) can predict with greater
accuracy the flow pattern and volume of runoff that would occur under different rainfall
scenarios at defined locations. Use of programs such as the by Civil Software Design,
LLC Sediment, Erosion, Discharge by Computer Aided Design (SEDCAD) program can
more effectively design and evaluate erosion and sediment control systems. Such
improvements in reclamation may significantly improve stream restoration and long-term
landscape stability.

Advances in reforestation techniques have been shown to decrease the detrimental effects
of storm runoff. Science now indicates that high nutrient loads can have negative,
cumulative impacts downstream, but that riparian buffer zones can reduce those nutrient
loads and associated impacts. OSMRE experience over the past thirty years indicates that
extensive herbaceous ground cover on reclaimed areas can inhibit the establishment and
growth of trees and shrubs. The dense herbaceous ground covers often used to control
erosion compete with newly planted trees and tree seedlings for soil nutrients, water, and
sunlight, and provide habitat for rodents and other animals that damage tree seedlings and
young trees. Use of the Federal Geographic Data Committee’s U.S. National Vegetation
Classification Standard, and other generally accepted standards, is needed to promote
consistent identification of plant communities and development of appropriate
revegetation plans to restore those communities following mining.

1.6 PURPOSE OF THE FEDERAL ACTION

The purpose of this action is to provide a rulemaking that meets the stated purposes of
SMCRA (30 U.S.C. § 1202). The rulemaking is intended to improve the ability of coal
mine operators, regulatory authorities, and OSMRE to anticipate and prevent adverse
impacts to streams and related resources, while ensuring a coal supply adequate for our
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Nation’s energy needs. In addition, this action seeks to ensure consistent nationwide
implementation of SMCRA stream protection requirements, and to appropriately balance
all relevant purposes of SMCRA.

1.7

REPORT ORGANIZATION

The remainder of this RIA is organized as follows:

Chapter 2 provides an overview of the coal mining industry, market, and
regulations influencing current baseline mining practices.

Chapter 3 provides an overview of the cost-benefit analysis method.

Chapter 4 focuses on the costs associated with activities necessary to achieve
compliance with the Proposed Rule.

Chapter 5 analyzes the market welfare losses and economic impacts of the
Proposed Rule.

Chapter 6 presents the results of the regional economic analysis.

Chapter 7 analyzes the human health and environmental impacts of the Proposed
Rule.

Chapter 8 compares the results for the Alternatives and highlights how their
impacts will likely differ.

Chapter 9 analyzes all other equity considerations and impacts of the Proposed
Rule.
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CHAPTER 2 | OVERVIEW OF THE COAL MINING INDUSTRY AND
COAL MARKET

This chapter provides a brief overview of U.S. coal reserves and coal mining operations.
The discussion also characterizes the broader coal mining industry and the current
regulations affecting the mining industry. This information is provided as context for the
analysis of the likely impacts of the Proposed Rule.

2.1 BACKGROUND ON U.S. COAL RESERVES
This section summarizes coal resources in the U.S. and the mining techniques used in the
U.S. coal mining sector. Detailed information can be found in other sources (e.g.,
Chapter 3.1 of the Proposed Rule EIS and the U.S. Energy Information Administration).

COAL RESOURCES AND RESERVES
The total volume of coal resources in the United States is estimated to be nearly four
trillion short tons.® However, whether any given component of this reserve is practicably
minable and the timing of its extraction will depend on a number of factors. These
include the qualities of the reserve (e.g., depth of the coal seam, BTU content, stripping
ratio’), the price of the coal to be produced, available mining technologies, regulatory and
policy constraints, and other factors. Since not all reserves are available (e.g., reserves
which lie under metropolitan areas), the Energy Information Administration also
considers the demonstrated reserve base (DRB), which is the quantity of coal that could
be physically mined under beneficial economic conditions. It is estimated that 483 billion
short tons are in the Nation’s DRB, or the equivalent of approximately 500 years of
continuous domestic consumption at 2012 levels.® However, the volume of recoverable
reserves is further limited by technological constraints (e.g., coal reserve accessibility by
existing mining machinery) and recovery factors (e.g., the amount of coal which can be
produced from each seam). The estimated recoverable reserves (ERR) are reserves of
coal that can be mined with current technology and are estimated based on information
reported to the EIA by active, economically viable mines.® In 2012, EIA estimated the

® U.S. Energy Information Administration (EIA). 2011a. Coal Explained. Accessed 22 August 2011 from:
http://www.eia.gov/energyexplained/index.cfm?page=coal home.

7 Stripping ratio (also mining ratio) is the ratio of overburden that needs to be removed to the amount of coal produced.
Overburden is the top soil and the layers of rock that often rest above coal seams.™

8 U.S. EIA 2011b. Coal Explained: How large are U.S. coal reserves? Accessed on August 21, 2014 at
http://www.eia.gov/tools/fags/faq.cfm?id=70&t=2 .

° U.S. EIA. 2011c. Coal Glossary. Accessed November 2011 from: http://www.eia.gov/tools/glossary/index.cfm
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ERR to be roughly 258 billion tons, or slightly more than half of the DRB.* Recoverable
reserves would provide approximately 250 years of demand at 2012 consumption
levels.'! Exhibit 2-1 below summarizes U.S. Coal Resources and Reserves remaining as
of January 1, 2012.

U.S. COAL RESOURCES AND RESERVES REMAINING AS OF JANUARY 1, 2012

U.S. Coal Resources and Reserves
(Billion short tons as of January 1, 2012)

Recoverable Reserves at
Active Mines .
19.2

A

Estimated

Recoverable Demonstrated

Reserves Reserve Base
(Measured and

Indicated,
Specified Depths
and Thicknesses)

]

Identified
Resources
(Measured,
Indicated,
and Inferred)

Total Resources
(Identified and
Undiscovered)

Source: U.S. Energy Information Administration, Annual Coal Report 2011 (November 2012).

10 U.S. EIA 2011b. Coal Explained: How large are U.S. coal reserves? Accessed 21 August 2014 from:
http://www.eia.gov/tools/fags/faq.cfm?id=70&t=2.

1 Coal reserves are often compared to current annual consumption rates, to provide perspective on the quantities
presented. Long-term extraction rates will depend on a range of factors (e.g., development of export markets, changes in
energy technology).
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Coal reserves are spread across much of the U.S. The largest estimated recoverable
reserve base lies in Montana and Illinois.*

NATURAL GAS SUPPLY

Long-term trends in coal markets will also depend on developments in natural gas
markets. EIA’s estimate of proved domestic (wet) natural gas reserves increased to 348.8
trillion cubic feet as of December 31, 2011, with much of the increase driven by shale
gas.*® Increased supply has led to a dramatic decrease in wellhead prices. In the AEO
2013, EIA projects average real growth of 2.4 percent per year in real natural gas prices
between 2011 and 2040.™ To the extent that EIA over- or under-estimates reserves,
natural gas prices may deviate from this projected path. Given that coal and natural gas
are substitutes in the production of electricity (and in industrial boilers), changes in
natural gas markets can impact coal markets.

TYPES OF COAL

The type and characteristics of coal available in any given region can vary. Coal can be
classified into four main types, listed below from highest to lowest heating value (Btu per
short ton):

o Anthracite. Anthracite deposits are estimated to be more than 200 to 300 million
years old, and contain 86 to 97 percent carbon. The heating value for anthracite
coal is approximately 24 million to 28 million Btu/ton.™ Anthracite is the least
abundant coal type in the U.S., with production concentrated in northeastern
Pennsylvania. Only about 1.5 percent of the Nation’s DRB and 0.5 percent of
coal produced is anthracite.® Anthracite’s high heating value commands the
highest prices of raw coal per ton, with average market prices in 2012 of $80.21
(per ton)."’

e Bituminous. Bituminous coal reserves are estimated to be 100 to 300 million
years old, and contain 45 to 86 percent carbon. Bituminous heating values are
estimated to be between 21 million to 28 million Btu/ton.® Bituminous coal

12y.S. EIA. 2012a. Annual Energy Review 2011. U.S. Department of Energy. Table 4.8: Coal Demonstrated Reserve Base,
January 1, 2011 (Billion Short Tons). Accessed from: http://www.eia.gov/totalenergy/data/annual/archive/038411.pdf

3 U.S. EIA. 2014a. U.S. Crude Oil and Natural Gas Proved Reserves, 2012. Accessed August 2014 from:
http://www.eia.gov/naturalgas/crudeoilreserves/?src=Natural-

14 U.S. EIA. 2013b. Annual Energy Outlook 2013. U.S. Department of Energy, Office of Integrated and International Energy
Analysis.

15 U.S. Environmental Protection Agency (EPA). 1996a. Anthracite Coal Combustion. Accessed September 2014 from:
http://www.epa.gov/ttnchiel/ap42/ch01/final/c01s02.pdf

8 U.S. Energy Information Administration (EIA). 2011a. Coal Explained. Accessed 22 August 2011 from:
http://www.eia.gov/energyexplained/index.cfm?page=coal home.

17 U.S. EIA. 2013c. Annual Coal Report: Table 31. Average Sales Price of Coal by Coal Rank, 2012. Accessed 08 July 2014 from:
http://www.eia.gov/coal/data.cfm#prices

18 U.S. EPA. 1996b. Bituminous and Sub-bituminous Coal Combustion. Accessed September 2014 from:
http://www.epa.gov/ttnchiel/ap42/ch01/final/c01s01.pdf
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makes up nearly 53 percent of the DRB and more than 45 percent of the coal
mined.™ It is primarily mined in areas east of the Mississippi River, such as
Illinois, Kentucky, and West Virginia. Bituminous coal includes the majority of
metallurgical coal currently produced in the U.S.?> % Average prices in 2012 for
Bituminous coals were approximately $66.04 per ton.?

e Subbituminous. The U.S. subbituminous coal reserves are estimated to be more
than 100 million years old, and contain 35 to 45 percent carbon. The heating
value of subbituminous coal is estimated to be between 16 million and 23 million
Btu/ton.?® Subbituminous coal accounts for nearly 37 percent of the DRB.
Primarily found in Wyoming and Montana, subbituminous coal is the most
abundant coal produced in the U.S., accounting for about 40 percent of the
Nation’s production in 2012.% The relative abundance of these subbituminous
coals make them a relatively cheaper coal to purchase, averaging $15.34 per ton
in 2012.%

e Lignite. Lignite a crumbly and moisture-rich coal with the lowest heating value.
It is the youngest of the coal types, with 25 to 35 percent carbon content. As a
result of its characteristics, lignite has a relatively low heating value, between 10
million and 15 million Btu/ton.”® Lignite makes up approximately nine percent of
the DRB. This coal type is primarily found in the U.S. Gulf (i.e., Texas,
Muississippi, and Louisiana), and the Great Plains (i.e., Montana and North
Dakota) and constitutes approximately 7.5 percent of U.S. coal production in
2012. Average prices for lignite in 2012 were $19.60 per ton.”

9 U.S. Energy Information Administration (EIA). 2011a. Coal Explained. Accessed 22 August 2011 from:
http://www.eia.gov/energyexplained/index.cfm?page=coal home; U.S. EIA 2011b. Coal Explained: How large are U.S. coal
reserves? Accessed on August 21, 2014 at http://www.eia.gov/tools/fags/fag.cfm?id=70&t=2 .

20 y.S. EIA. 2011d. Coal Prices: Met Coal 2011. Accessed October 2011 from:
http://www.eia.gov/coal/news markets/chartdata/coal price.csv

2 peclared export prices differ from market prices in that declared export prices are net of any transport costs or taxes.
These prices are prices declared at the port of origin.

2 1.S. EIA. 2013a. Annual Coal Report 2012. U.S. Department of Energy. Table 31. Average Sales Price of Coal by Coal Rank,
2012. Accessed 08 July 2014 from: http://www.eia.gov/coal/data.cfm#prices

23 .. EPA. 1996b. Bituminous and Sub-bituminous Coal Combustion. Accessed September 2014 from:
http://www.epa.gov/ttnchiel/ap42/ch01/final/c01s01.pdf

24 U.s. Energy Information Administration (EIA). 2011a. Coal Explained. Accessed 22 August 2011 from:
http://www.eia.gov/energyexplained/index.cfm?page=coal home.

% U.S. EIA. 2013a. Annual Coal Report 2012. U.S. Department of Energy. Table 31. Average Sales Price of Coal by Coal Rank,
2012. Accessed 08 July 2014 from: http://www.eia.gov/coal/data.cfm#prices

% .S. EPA. 1996c. Lignite Combustion. Accessed September 2014 from:
http://www.epa.gov/ttnchiel/ap42/ch01/final/c01s07.pdf

27 U.S. EIA. 2013a. Annual Coal Report 2012. U.S. Department of Energy. Table 31. Average Sales Price of Coal by Coal Rank,
2012. Accessed 08 July 2014 from: http://www.eia.gov/coal/data.cfm#prices
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2.2 THE PROCESS OF MINING COAL
This section provides basic information about coal mining technologies. This
information is drawn from Chapter 3.1 of the Proposed Rule EIS, where additional detail
is provided.

MINE TYPES

Surface Mining

Broadly speaking, there are two methods for mining coal: surface and underground
mining. In 2012, surface mines provided about two-thirds of domestic total production.
Whether a coal reserve can be feasibly mined using surface mining technologies depends
on its geology, as well as regulatory and other constraints.

Surface mines use large machines, such as draglines and large shovel loaders, to remove
the layers of soil and rock that make up the overburden to expose coal seams. These
operations can occur at depths of up to 200 feet depending upon the thickness of the
seam. Secondary techniques, known collectively as highwall mining, are also used after
economic limits to overburden removal are reached to extract additional minable coal.
Surface mining can further be broken into contour mining, open pit mining, and area
mining, as discussed in Exhibit 2-2.

SURFACE MINE TYPES

TYPE CHARACTERISTICS

Contour e Used primarily along mountainsides and at the end of ridgelines

e  Cut toward center of mountain

e Removes overburden and exposes available coal seams for extraction

e Reclamation generally done in conjunction with extraction operations

Open Pit e Occurs in areas of limited topographies and relatively thick coal seams
(which reduces stripping ratios)

e Removes overburden to expose coal seams for extraction

e Returns overburden to the pit after seam is excavated

Area e Suitable for locations with multiple coal seams and varied terrain

e  Strip mining utilizes draglines and/or trucks and shovel loaders and is
the primary surface mining method in the Northern Rocky
Mountain/Great Plains, Illinois Basin, Colorado Plateau, Western
Interior and Gulf Coast regions

e  Overburden expands after removal and in mountainous locations
involves placement of excess spoils in nearby valleys or in designated
refuse areas

e Iterative process: remove overburden, mine seams, backfill previously
mined areas

e Mountaintop removal (MTR) is a subset of area mining®®

e Recovery rates (amount of coal extracted per labor hour) are high
compared to other forms of surface mining, upwards of 70-80 percent
due to the large-scale operation

28 .. EPA. 2003. Mountaintop Removal/Valley Fill DEIS. Accessed July 2011 from:
http://www.scdhec.gov/environment/bag/docs/SanteeCooper/Comments/psd SELC attachment.07.pdf
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TYPE

CHARACTERISTICS

Highwall

Used to extract additional mineable coal in pit, contour, and area
mines

Extract coal within the “highwalls” surrounding surface pits or area
mines

Mechanical drivers push continuous mining cutter or an auger into the
exposed mountainside coal seam

Allows coals that would otherwise be left unmined due to economic
costs of overburden removal to be mined

Sources: U.S. EPA, 2003; EIA, 2011c.

Underground Mining

Underground mining, or deep mining, is used to extract coal from seams hundreds of feet
below the ground. Compared to surface mines, underground mines require considerably
more safety and health infrastructure such as ventilation, water, lighting, and physical
support infrastructure. Underground coal seams are accessed through a number of
different mining techniques, including drift mining, box cut mining, slope/slant mining,
and shaft mining, as shown in Exhibit 2-3.

EXHIBIT 2-3. UNDERGROUND MINE OPENING TYPES

TYPE

CHARACTERISTICS

Drift

Box cut

Slope/Slant

Shaft

Enters coal seam horizontally from an exposed section on a
mountainside or sloped area

Considered simplest and most economical mine type

Follow the seam (drifting) into the mountainside, then construct room
and pillars to mine

Removes overburden to expose coal seam and follows underground
beyond the highwalls created

Similar to highwall mining in surface mining but excavates further into
the mountainside

Similar room and pillar or longwall techniques are employed
underground

Used to access coal outcrops that are not directly accessible but are
at an economical depth

Tunnel through overburden at an angle to access coal deposits

Uses conveyors to remove coal

Similar room and pillar or longwall techniques are employed
underground

Used for coal seams that are relatively deep or cannot be accessed by
surface techniques due to property or topographical limitations

Hoist elevator transports equipment and workers through vertical
shaft

Coal carried in hoist cars and vertical conveyors

Sources: U.S. EPA, 2003; EIA, 2011c.
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MINING TECHNIQUES
As noted above, techniques utilized for extraction of the coal vary depending on the age
and depth of the coal seam as well as other characteristics of surrounding geology.
Underground mines generally use room and pillar and longwall technigues using
continuous miners, shears, and automated conveyors.?

Room and Pillar Mining

Room and pillar mines are created by making a parallel series of entries into a seam with
perpendicular crosscuts that connect the entries to form a grid-like pattern in the coal.
This mining method allows operators to strategically choose areas of high coal quality
first, utilizing the remaining blocks of coal as pillars to prevent the “roof” of the mine
from collapsing. Each pillar can range in size from 20 to 90 feet on a side, depending on
the geology in which the mine is operating.*

There are two types of room and pillar mining: conventional and continuous.
Conventional techniques generally employ mechanical cutting machines and may include
compressed air to facilitate coal removal. Continuous room and pillar mining utilizes
machinery to continuously cut into the mine face and mechanically break the coal while
simultaneously loading it onto haulage equipment to be taken away. This method does
not rely heavily on explosives and differs from conventional techniques by continually
mining without pause. Continuous mining techniques are typically less labor intensive,
but can be less flexible in responding to variations in coal quality and other operational
geologic impediments (e.g., in the event coal seam continuity changes drastically or
recovery rates change). After primary extraction of the seam has been completed, the
continuous mining machine direction can be reversed for secondary or retreat mining.
Conventional techniques limit the extent to which retreat mining can occur.

High Extraction/Retreat Mining

In retreat mining, also known as “high extraction” mining, some coal pillars are
systematically removed to maximize the recovered coal from a room and pillar mine.
During secondary extraction, roof collapse and subsidence (collapse of surface lands
above underground mines) can occur as the roof supports are removed. The amount of
coal that can be retrieved from retreat mining depends on a number of factors, including
safety and geological considerations. Mines that engage in both primary and secondary
mining extract upwards of 80 percent of the coal in the seam being mined.

Longwall Mining

Longwall mining utilizes heavy machinery and hydraulic lifts to mine coal underground
while preventing roof collapse. Cuts are made into the coal seam much like under the
room and pillar method, but a cross heading is made separating the coal into minable
“panels”. A shearer (or cutter drum), mounted to a track, is set up to mine cross sections

2 parmstadter, J. and Krop, B. 1997. Productivity Change in U.S. Coal Mining. Resources for the Future. Accessed 22 August
2011 from: http://www.rff.org/RFF/Documents/RFF-DP-97-40.pdf

% |bid.
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of the panel. A haulage system is attached to the track to remove coal from the mine.
Once the shearer reaches the end of its track, the machine reverses its course, taking
iterative cross-sections of the panel. Hydraulic supports called “shields” are used to keep
the roof of the panel from collapsing until the mining is complete. Shields advance as the
coal is removed allowing the roof to collapse in a predictable manner. As a result, the
surface subsidence above the mine occurs within a defined timeframe. Longwall panel
sizes, which have increased over time, are generally large, averaging approximately 1,000
feet wide by 10,000 feet long.** Longwall mining operations are best suited to areas with
coal reserves greater than six feet in thickness and regular in shape for the hydraulic
supports to function.* Since initial capital investments in longwall mines are high, these
operations generally require mineable reserves greater than 50 million tons to make the
operation financially viable.*®

PERMITTING AND BONDING

Permit Application

Under SMCRA, operators apply for mining permits from OSM; in states with primacy,
operators apply for permits from the relevant State Regulatory Authority (SRA).
Submission of a detailed application form commences the application process. As part of
the application, the operator must describe such things as the characteristics of the
affected land and its ecology, plans for proposed mining and reclamation operations, the
operator’s legal status, the mining entity’s financial history, and the entity’s history of
compliance with the various laws and regulatory requirements for coal mining. Based on
the information submitted, an operator must show the ability to: (1) meet all requirements
of SMCRA; and (2) successfully reclaim the land in compliance with the standards in
SMCRA and subsequent regulations. The specific regulations governing approval of
SMCRA permits are being revised as part of the current Proposed Rule. In addition,
permits may be required under the Clean Water Act and other authorities.

After receiving the permit application, the SRA determines whether the application is
administratively complete. If complete, a public comment period begins, where
announcements are made in local newspapers and documents are released for public
viewing. Simultaneously, OSMRE or the SRA will begin an internal application review.
After correcting any application deficiencies and addressing public and agency concerns,
permits can be approved and mining operations begun.

Performance Bonding

Prior to receiving a permit to mine, operators must set aside funds in the form of a bond
to: (1) provide collateral to ensure reclamation occurs to regulatory specification; and (2)
complete reclamation by the regulatory authority in the event reclamation is not
completed. After reclamation is successfully completed, these bonds are returned to the

* |bid.
* |bid.

* |bid.
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operator. This typically occurs in three stages, with portions of the bond being released
as reclamation efforts progress;

e Phase | bond release requires backfilling, regrading, and drainage control of the
affected lands to stipulations outlined in the original permit contract.

o Phase Il bond release requires replacement of salvaged topsoil and the
establishment of revegetation on affected areas.

e Phase Il bond release requires demonstration of successful revegetation of the
affected area, as well as completion of all other reclamation requirements.*

Permit Life

SMCRA mining permits have five-year terms with an opportunity for renewal if
requested at least 120 days prior to the expiration of the preceding permit.*® Depending
on a number of mine-specific factors, including approximate life of a mine, coal quality,
and stripping ratio, a mine may acquire numerous permits over its operating life

2.3 OVERVIEW OF COAL MINING ACTIVITY IN THE U.S.
In 2012, 25 states reported active coal mine production to MSHA.*®* OSMRE classifies
coal-producing areas into regions, seven of which produced coal in 2012, as shown in
Exhibit 2-4. These regions are described below, and organized from largest volume of
production to least production in 2012:

¢ Northern Rocky Mountain and Great Plains (including the Powder River
Basin): Wyoming, Montana, Eastern Colorado, North Dakota, South Dakota®

e Appalachian Basin: West Virginia, Eastern Kentucky, Pennsylvania, Ohio,
Virginia, Alabama, Tennessee, Maryland

¢ |llinois Basin: lllinois, Indiana, Western Kentucky

e Colorado Plateau: Western Colorado, New Mexico, Utah, Arizona
e Gulf Coast: Texas, Mississippi, Louisiana

e Northwest: Alaska, Washington®

e Western Interior: Oklahoma, Missouri, Kansas, Arkansas

3 U.s. Office of Surface Mining Reclamation and Enforcement (OSMRE). 2011. Bonds Overview. Accessed 09 September 2011
from: http://www.osmre.gov/topic/bonds/BondsOverview.shtm

% 30 CFR § 1256 (b) and (d)
3% MSHA. 2012. MSHA Annual Coal Production Data 2012. Provided by OSMRE April 15, 2013.
37 south Dakota is included in the Northern Rocky Mountain and Great Plains region but did not produce any coal in 2012.

% Washington is included in the Northwest region but did not produce any coal in 2013.
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EXHIBIT 2-4. POTENTIALLY MINABLE COAL FIELDS IN THE U.S.

I Appalachian Basin

[ colorado Plateau

- Gulf Coast

I tinois Basin

D Northern Rocky Mountains and Great Plains
I vorthwest

- Western Interior

[ other

Source: USGS. 2001. National Atlas of the United States: Coal Fields of the United States. U.S.
Department of the Interior.

As shown in Exhibit 2-5, total U.S. coal production has fluctuated somewhat over time,
with production from particular regions varying to a greater degree. Total production in
2012 was 1,016 million tons, or nine percent less than production in 1998.*° Since 1998,
the two primary coal production regions in the U.S. have been the Northern Rocky
Mountain/Great Plains, and the Appalachian Basin. In 2012, these two regions together
accounted for approximately 75 percent of domestic coal production.

39 MSHA. 2012. MSHA Annual Coal Production Data 2012. Provided by OSMRE April 15, 2013.
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EXHIBIT 2-5. TOTAL COAL PRODUCTION AND COAL PRODUCTION BY REGION, MILLION TONS
(1998-2012)
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Source: MSHA. 2012. MSHA Annual Coal Production Data 2012. Provided by OSMRE April 15, 2013; and EVA

analysis, 2012.

The size of a typical mine varies by region. As shown in Exhibit 2-6, average production
per surface mine in the Appalachian Region in 2012 was approximately 157,000 tons, as
compared to about 17.5 million tons from the average Northern Rocky Mountain/Great
Plains region mine. The largest mines in the U.S. during 2012 were found in the
Northern Rocky Mountain (Powder River Basin)/Great Plains Region, with the Northern
Antelope Rochelle mine which produced over 107 million tons and the Black Thunder
mine which produced over 93 million tons.*°

In 2012, over 1,063 mines reported coal production to the Mine Safety and Health
Administration (MSHA).* Although the mines in Appalachia have relatively small
average production levels, by far the largest number of mines are found in that region, as
shown in Exhibit 2-7.%% In fact, of the over 1,063 actively producing surface mines and
underground mines operating in 2012, over 1,000 were located in Appalachia. In
contrast, the Northwest Region had only one producing mine in 2012.

40U.S. EIA. 2010a. EIA Annual Coal Production Report 2009.
“L MSHA. 2012. MSHA Annual Coal Production Data 2012. Provided by OSMRE April 15, 2013.

“2 Ibid.
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AVERAGE PRODUCTION PER MINE BY REGION, MILLION TONS (2012)

REGION SURFACE UNDERGROUND
Appalachian Basin 0.1 0.5
Colorado Plateau 3.8 2.5
Gulf Coast 3.4 n/a
Illinois Basin 0.8 2.4
Northern Rocky Mountain and Great Plains 17.5 5.2
Northwest 2.0 n/a
Western Interior 0.1 0.2
Source: MSHA. 2012. MSHA Annual Coal Production Data 2012. Provided by OSMRE April 15,
2013; and EVA analysis, 2012

NUMBER OF COAL MINES BY REGION, 2012

700
xSurface = Underground

600

500
w
o
£
2 400
[T
o
8 300
£
S
2

200

100

0 O . M . ﬁ . A .
Appalachian Colorado Gulf Coast lllinois Basin N.Rocky Northwest Western
Basin Basin Mtns/Great Interior
Plains
Coal Region

Source: MSHA. 2012. MSHA Annual Coal Production Data 2012. Provided by OSMRE April 15,
2013; EVA analysis, 2012.

All regions utilize surface mining techniques, but not all regions have underground

mines. The Gulf Coast and the Northwest have no underground mines. Over the past 14
years, the mining industry has shifted production towards surface mining, with surface
mining comprising 66 percent of U.S. coal production in 2012, versus 62 percent in
1998.** This is largely due to an increase in the number of very large surface mines in the
Powder River Basin (Northern Rocky Mountain Region). However, over the next 20

4 U.S. EIA. 2013a. Annual Coal Report 2012. U.S. Department of Energy. Accessed from:
http://www.eia.gov/coal/annual/archive/05842012.pdf; U.S. EIA. 2011e. Annual Coal Mine Production Data, 1998.
Accessed July 2011 from: http://www.eia.gov/coal/data.cfm
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years, forecasts predict an increase in the relative production of underground mining (see
Appendix F). Annual production by type of mine also varies across regions. As shown

in Exhibit 2-8, total production volume and production volume by mine type varies across
the regions. The Northern Rocky Mountain/Great Plains Region produces coal primarily
from surface mines, whereas the Colorado Basin produces the majority of its coal from
underground sources.

COAL PRODUCTION BY MINE TYPE BY REGION, MILLION TONS (2012)
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Source: MSHA. 2012. MSHA Annual Coal Production Data 2012. Provided by OSMRE April 15,
2013.

The coal mining industry is expected to continue to change, even under baseline
conditions (i.e., absent the Proposed Rule). These changes will be driven by market
conditions and the characteristics of remaining coal reserves. For example, underground
production is expected to grow at a faster rate because of the addition of several new
longwall mines. The rate at which this happens will depend on market conditions for
coal. Production in Appalachia is also expected to shift underground, particularly in the
central part of Appalachia, as a greater percentage of production moves into the
metallurgical coal (met coal) market which largely comes from underground mining
operations. For information on employment in the coal mining industry, see Chapter 6.

CONSOLIDATION AND DIVERSIFICATION
As stated above, production was reported for over 1,100 separate mines to MSHA.*
While coal production and employment are reported for each mine, most companies
operate multiple mines. Overall, the most productive 25 corporations produced more
than 88 percent of annual coal production in the U.S. in 2012.* The top 10 producers

4 MSHA. 2012. MSHA Annual Coal Production Data 2012. Provided by OSMRE April 15, 2013.

“ All percentages are based upon tons of coal mined.
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produced over 72 percent of total production in 2012.*’ In 2012, Peabody Energy
Corporation was the largest producer in the U.S, and was responsible for 19 percent of all
coal production in the U.S.*

CUMULATIVE PERCENTAGE AND PERCENT OF TOTAL PRODUCTION BY
CONTROLLING COMPANY, 2012
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Source: MSHA. 2012. MSHA Annual Coal Production Data 2012. Provided by OSMRE April 15,
2013.

Consolidation has been a trend in recent years within the coal industry.”® Major
consolidations include Alpha Coal’s purchase of Massey Energy and Arch Coal’s
purchase of ICG. Additional consolidation is possible, particularly in regions with
declining production.

Another trend has been the growth in export terminal capacity. In the U.S. Gulf,
Foresight Energy, through its affiliate Raven Energy LLC purchased the IC RailMarine
Terminal Co. from Canadian National Railway Co. (CN) to handle coal exports and
Trafigura acquired Ormet’s closed Burnside Terminal in Burnside, Louisiana to develop
into a bulk export terminal. A number of coal terminals have been proposed for the
Pacific Northwest, including SSA Marine's Gateway Pacific Terminal; the Millennium
Bulk Terminals, which is a joint venture between Ambre Energy Ltd. and Arch Coal Inc.;
and the Morrow Pacific Terminal being developed by Ambre. These terminals are in the
process of being permitted. Terminals in British Columbia, exports through the Great

46 MSHA. 2012. MSHA Annual Coal Production Data 2012. Provided by OSMRE April 15, 2013; and EVA analysis, 2012.
47 Ibid.
“8 |bid.

49 See Appendix B which discusses market forces in more detail.
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Lakes, and exports through the U.S. Gulf involve higher transportation costs; therefore,
one or more additional terminals in the Pacific Northwest are likely required to handle the
projected export levels.

Across the industry, the export market shows signs of expansion, as detailed in the last
two Annual Energy Outlooks (AEO 2012 and 2013) by the EIA. In 2012, total exports of
coal exceeded 125 million tons, with projections for further growth to 159 million tons by
2040.%° Our forecast domestic production over the timeframe for this analysis is presented
in Appendix F. Whether exports will rise by this amount, or by a greater amount,
depends largely on world market conditions, as well as the development of port capacity
in the Pacific Northwest. This is discussed further below.

2.4 MARKET FACTORS THAT INFLUENCE COAL PRODUCTION
The volume of coal produced in the U.S. in a given year is contingent on a number of
market factors. In particular, the international and domestic demand for coal of various
qualities, the relative price of natural gas, the U.S. exchange rate, the abundance of
recoverable reserves, as well as environmental, health and safety regulations all affect
either the demand for or the price of coal, which in turn influences the volume of coal
produced.

DOMESTIC AND INTERNATIONAL DEMAND
In 2012, 37 percent of all electric power generated in the U.S. was derived from coal.™
This was the first time in over a half century that coal’s share fell below 40 percent. The
primary reason for the low level of coal generation in 2012 was the dramatic decline in
natural gas prices during the year, which resulted in natural gas-fired combined cycle
capacity dispatching ahead of coal in many parts of the country. Electric power
generation remained the most important market for domestic coal, however, accounting
for about 90 percent of U.S. coal production in 2012.%

Economic and regulatory factors determine the portfolio of electricity generation (i.e.,
coal, natural gas, nuclear, renewables, or other energy sources). According to the AEO
2013, U.S. electricity energy demand is expected to grow at a 0.9 percent annual rate
through 2040.> At the beginning of 2012, EIA reported 1,387 coal power plants with a
capacity of 317,469 MW.>* Given the dominant role electricity production plays in coal

%0 U.S. EIA. 2012b. Annual Energy Outlook 2012 Early Release Overview. Accessed January 2012 from:
http://www.eia.qgov/forecasts/aeo/er/

1 U.S. EIA. 2011a. Coal Explained. Accessed 22 August 2011 from:
http://www.eia.gov/energyexplained/index.cfm?page=coal home.

52 U.S. EIA. 2014b. Monthly Energy Review August 2014. U.S. Department of Energy, Office of Energy Statistics.

53 U.S. EIA. 2013b. Annual Energy Outlook 2013. U.S. Department of Energy, Office of Integrated and International Energy
Analysis.

5% U.S. EIA. 2012c. Today in Energy: 27 gigawatts of coal-fired capacity to retire over next five years. Accessed from:
http://www.eia.gov/todayinenergy/detail.cfm?id=7290
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markets, even small changes in the electricity market can influence both short and long-
term demand for domestic coal.

In addition to domestic demand, as noted above, recent increases in export demand for
coal have provided a market outlet for domestic producers. In 2012, U.S. coal exports
accounted for about 12 percent of U.S. coal production.® The breakdown of export
markets is provided in Exhibit 2-10.

EXHIBIT 2-10. U.S. COAL EXPORT COUNTRIES AND AREAS OF THE WORLD, 2012

Source: U.S. EIA.2013e. 2013 Coal Imports, Exports, and Distribution.
http://www.eia.gov/coal/data.cfm

W Europe

11 China, India, Other Asia
= South/Central America
# Canada

4 Other

Industrializing nations, such as China and India, are increasing their imports of energy,
including coal. In 2012, China is reported to have imported over 250 million short tons
of coal, and India over 170 million short tons.®

The imported coal is used both in the generation of electricity and their respective
domestic industries, such as steel, iron, and cement. Thus, fluctuations in these markets
can also cause changes in coal demand. Steel production relies on metallurgical coal,
known as “met coal,” which is derived from low-sulfur bituminous coals that are largely
produced in the Appalachian Basin. This coal is used to make metallurgical coke which
is a feedstock for the blast furnace, or in direct coal injection into blast furnaces.® About

%5 U.S. EIA. 2013a. Annual Coal Report 2012. U.S. Department of Energy. Table 8: Coal Disposition by State, 2012. Accessed
from: http://www.eia.gov/coal/annual/archive/05842012.pdf

% Simpson Spence Young (SSY). 2012. Monthly Shipping Review. http://www.ssyonline.com/

57 For more information about blast furnace technique, see: U.S. Department of Energy. 2000. Blast Furnace Granulated Coal
Injection System Demonstration Project: A DOE Assessment. Accessed November 2011 from:
http://www.netl.doe.gov/technologies/coalpower/cctc/resources/pdfs/bstel/bethstl. pdf
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60 million of China’s 250 million tons of coal imports were met.*® The pricing for met
coal is typically higher than for steam (or thermal) coal with a quarterly benchmark for
hard coking coal established between Australian exporters and the Japanese Steel Mills.
The benchmark price has been relatively volatile but is currently about $150 per metric
ton.*

Sub-bituminous coal is abundant in thick seams at relatively shallow depths on the
western plains, and the mining industry in that region benefits from a relatively flat
topographical landscape that makes for relative ease of recovery.*® While international
demand for this coal exists, U.S. exports have been limited by transportation constraints.
As noted above, a number of pending proposals to build infrastructure in the Northwest
could bring an increase in exports of sub-bituminous coal. Our market models and future
coal transportation costs are detailed in Chapter 5 and Appendix F.

U.S. EXCHANGE RATE
Seaborne coal trade is U.S. dollar-denominated. As a result, the relative strength of the
U.S. dollar is a significant factor in whether U.S. coals are competitive. The primary
relationship of concern is between the U.S. dollar and the Australian dollar, as Australia
is the largest exporter of metallurgical coals and a significant exporter of thermal coal.
As aresult, the Australian/U.S. Dollar exchange rate (AUD/USD) plays an important role
in coal exports. As shown in Exhibit 2-11, U.S. coal exports have been inversely related
to the strength of the Australian dollar in recent years. For example, the relative strength
of the Australian dollar after 2006 (lower USD/AUD Exchange ratio) was related to an
increase in U.S coal exports.

ABUNDANCE OF RECOVERABLE RESERVES
Production and price are determined by both demand and production costs. Supply
generally is not an issue, given abundant coal reserves.

The cost of compliance with regulations, both for the coal mining industry and for firms
within their largest markets, will influence the volume of coal that is produced in the U.S.
as well as its price. The following chapter describes current and pending regulatory
factors that could influence the domestic coal industry.

*8 Simpson Spence Young (SSY). 2012. Monthly Shipping Review. http://www.ssyonline.com/

% U.S. EIA. 2010b. Coking Coal Prices for Industry for Selected Countries. Accessed from:
http://www.eia.gov/countries/prices/cokeprice industry.cfm; Behrmann, E. 2011. Coking Coal Price to Fall on Softer
Demand, Mackenzie Says. Bloomberg Businessweek. Accessed 21 April 2015 from:
http://www.bloomberg.com/news/articles/2011-10-19/coking-coal-price-to-fall-on-softer-demand-mackenzie-says-1-

8 U.S. EIA. 2011a. Coal Explained. Accessed 22 August 2011 from:
http://www.eia.gov/energyexplained/index.cfm?page=coal home.
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EXHIBIT 2-11. USD/AUD EXCHANGE RATE AND TOTAL EXPORTED U.S. COAL (2000 - 2013)
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Sources: U.S. EIA. 2012a. Annual Energy Review 2011. U.S. Department of Energy. Table 7.5:
Coal Exports by Country of Destination, 1960-2011 (Million Short Tons). Accessed
from: http://www.eia.gov/totalenergy/data/annual/archive/038411.pdf;

Exchange Rate data: U.S. Federal Reserve. 2013. U.S. / Australia Foreign Exchange
Rate. Accessed from: http://research.stlouisfed.org/fred2/categories/95
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CHAPTER 3 | APPROACH TO REGULATORY IMPACT ANALYSIS

3.1 INTRODUCTION
The Proposed Rule has numerous potential impacts, including: increased administrative
costs to the coal mining industry as well as to state and Federal regulators; increased
operational costs for coal mining entities; the “stranding” of coal reserves in areas where
it may no longer be viable to mine under the new rules®; shifts in the geographic
distribution of coal production due to changes in the relative cost of coal production;
changes in the total quantity of coal produced; and subsequent changes in the cost of
producing electricity. The rule may also generate economic benefits by reducing the
environmental and human health impacts associated with coal mining. This RIA
examines these potential impacts.

Specifically, this analysis estimates the incremental costs and benefits anticipated to
result from the Proposed Rule (i.e., the changes in costs and benefits expected due to this
rule over and above the baseline). In this chapter, we present an overview of our
approach to the analysis of the rule (including a discussion of how the baseline for this
analysis is determined), a discussion of the data sources we rely upon, and a description
of uncertainties and limitations to the analysis.

3.2 OVERVIEW OF ANALYTIC APPROACH
The primary steps we undertake in developing this analysis include the following:

o Defining the baseline conditions: The first step involves estimating current and
expected future conditions in the absence of the rule. The baseline includes the
existing regulatory and socioeconomic burden imposed on regulated entities
potentially affected by the Proposed Rule; the factors that will impact demand for
coal absent this rulemaking; changes in industry practices absent the rulemaking;
and changes in the location and structure of the industry absent the Proposed
Rule.

o Determining the regulated industry response to the Proposed Rule: The next
step in the analysis involves forecasting the behavioral response of the regulated
community to the new rule. Specifically, for this analysis, we develop 13 “model
mines” of varying size, geographic location, and mining method, and evaluate
how the mining industry will adapt to the new requirements under each
alternative.

& We use the term “stranded coal reserves” to refer to coal that would have been mineable under baseline economic and
regulatory conditions, but which is no longer mineable given the requirements imposed by the Proposed Rule.
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o Estimating the total regional and national changes in costs: The third step is
to model, at the regional level, the increase in the cost of coal production
resulting from the requirements of the rule and changes in industry behavior. We
also estimate costs borne by regulation and enforcement officials (i.e.,
government) as well as the costs incurred by the regulated community.

o Estimating welfare losses and economic impacts: Changes in the cost of
producing coal will either result in lower profits to coal producers, and/or higher
prices to coal consumers. Higher prices to consumers will result in reduced
demand for coal, and will generate changes in economic welfare. Changes in the
cost of producing coal in each region may also impact the regional distribution of
coal production (i.e., favor some regions and coal production methods over
others).

o Estimating the potential benefits of the regulatory action: This step involves
assessing the benefits of the regulation and quantifying and monetizing those
benefits to the greatest extent possible. Benefits are expected to result when
changes in industry practices lead to greater environmental or human health
protection. Benefits can also result if there is a shift in production to less-
environmentally sensitive regions, or to a less environmentally damaging
production technique.

e Assessing distributional impacts: In addition to estimates in costs and benefits
on the net effects of the regulations, stakeholders and decision-makers are
interested in the effects of the regulations on specific groups, such as small
businesses, specific geographic areas, or governments. As mentioned earlier,
analyses of several of these concerns are required by statute and administrative
order.

e Analysis of the alternatives: OMB directs agencies to consider alternative
regulatory schemes, such as different enforcement methods, degrees of
stringency, requirements for different sized firms, requirements for different
geographic regions, and market-oriented approaches. This section will compare
the results for the nine alternatives considered and highlight how their impacts
likely differ.

The analysis in the following chapters elaborates on each of these components in detail.
This chapter discusses the overall analytical framework. Note that although this analysis
attempts to mirror the terms and wording of the Proposed Rule, readers should refer to the
regulatory text, rather than the text of this assessment, for a legal description of
requirements of the rule.

3.3 DEFINING THE BASELINE FOR ANALYSIS
To understand the incremental changes that occur with the implementation of a new
regulation, a baseline — or what the world would look like but-for the new regulation —
must first be defined. The Office of Management and Budget’s Circular A-4 directs
Federal agencies to measure the costs and benefits of a regulatory action against a
baseline, which it defines as the "best assessment of the way the world would look absent
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the proposed action."® In other words, the baseline includes the regulatory and economic
environment in which the regulated entities would operate absent the Proposed Rule.
Changes in behaviors required by regulatory requirements that are incremental to that
baseline (i.e., occurring over and above existing constraints or conditions) may generate
costs that are attributable to the proposed regulation. Since, in the case of coal mining,
the baseline regulatory requirements vary regionally, we have developed separate
analyses to model the incremental impacts of the Proposed Rule in various coal mining
regions, and for various mine types and mine sizes (measured in tons/year).

A number of Federal and State regulations and policies currently provide protection to
streams from potential adverse effects of coal mining, including, most importantly, the
existing Surface Mining Control and Reclamation Act of 1977 (SMCRA) regulations, the
U.S. Environmental Protection Agency (EPA) and U.S. Army Corps of Engineers’
(USACE) regulations and policies implementing the Clean Water Act (CWA), State
SMCRA regulatory programs, and State and OSMRE policies interpreting and applying
Federal and State SMCRA regulatory programs. These regulations and policies already
preclude or limit certain mining activities that would otherwise be detrimental to stream
guality and flow, and thus provide baseline protections to streams.

SMCRA AND THE STREAM BUFFER ZONE RULES

One of the objectives of SMCRA is to ensure that surface coal mining activities are
conducted in an environmentally responsible manner and that the land disturbed by
mining is adequately reclaimed. As part of the regulations establishing the initial
regulatory program under SMCRA, OSMRE adopted the concept of a 100-foot buffer
zone around intermittent and perennial streams. OSMRE permanent program regulations,
published on March 13, 1979, included more extensive stream buffer zone (SBZ) rules at
30 CFR 88 816.57 (for surface mining operations) and 817.57 (for underground mining
operations). In 1983, OSMRE revised the stream buffer zone rules to delete the
requirement that the original stream channel be restored, replaced the biological
community criterion for determining which non-perennial streams must be protected
under the rule with a requirement for protection of all intermittent streams, and added a
requirement for a finding that the proposed mining activities would not cause or
contribute to a violation of applicable state or Federal water quality standards and would
not adversely affect the water quality or quantity or other environmental resources of the
stream.

Under the regulations implementing SMCRA, surface coal mining and reclamation
activities must be conducted in a manner that will “minimize the disturbance of the
hydrologic balance within the permit and adjacent areas” and that will “prevent material
damage to the hydrologic balance outside the permit area.” As part of the SMCRA
permitting process, potential changes to the quality and quantity of surface and
groundwater are evaluated to ensure that material damage to the hydrologic balance

82 Office of Management and Budget (OMB). 2003. Circular A-4: Guidance on Development of Regulatory Analysis. Issued
September 17, 2003.
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outside the permit area will not occur.®® Other factors considered under SMCRA include:
pre- and post-mining land uses, backfilling and grading activities to re-establish
approximate original contour, disposal of excess spoil, and the protection or replacement
of water supplies.

Historically, OSMRE and the some States interpreted the 1983 SBZ rule to allow the
construction of excess spoil fill, refuse piles, and slurry impoundments in intermittent and
perennial streams, i.e., the rule was not interpreted in a manner that strictly prohibited all
disturbances within the buffer zone. This interpretation resulted in considerable
controversy and litigation in Appalachia. Opponents of that interpretation had some
success on the merits at the district court level, but the appellate courts reversed these
decisions on different grounds, leaving the historical interpretation largely undisturbed.

On December 12, 2008, OSMRE published a revised SBZ rule requiring that operators
avoid disturbing perennial and intermittent streams to the extent reasonably possible.
That rule, which took effect January 12, 2009, required mine operators to minimize the
volume of excess spoil generated by mining operations and design and construct fills to
be no larger than needed to accommodate the anticipated volume of excess spoil to be
generated. To minimize the size of the excess spoil fills, that rule provided that mining
operations must return as much of the overburden as possible to the excavation created by
the mine.

The 2008 SBZ rule also provided that, to minimize adverse impacts on fish, wildlife, and
related environmental values, the operator must avoid constructing excess spoil fills,
refuse piles, or slurry impoundments in perennial and intermittent streams to the extent
possible. When avoidance is not possible, that rule required that the operator identify a
range of reasonable alternatives for disposal and placement of the excess spoil or coal
mine waste, evaluate their environmental impacts, and select the alternative with the least
overall adverse impact on fish, wildlife, and related environmental values. The 2008 SBZ
rule was only implemented in states with Federal regulatory programs (of which only
Tennessee and Washington have active coal mining or reasonably foreseeable coal
mining) and on Indian lands.

Soon after the publication of the 2008 SBZ rule, that rule was challenged by several
environmental groups. On February 20, 2014, the United States District Court for the
District of Columbia vacated the 2008 SBZ rule and reinstated the 1983 SBZ rule.* In
this RIA, we consider the 1983 SBZ rule to be part of the regulatory baseline for mining
activities, and we examine the ongoing policies and practices in individual state SMCRA

8 specifically, ssection 507(b)(11) of SMCRA requires that the permit applicant prepare a determination of the probable
hydrologic consequences of the proposed operation with respect to the hydrologic regime and the quantity and quality of
water in surface and ground water systems. Section 510(b)(3) of SMCRA requires that the regulatory authority use this
determination and other available information to prepare an assessment of the probable cumulative impact of all
anticipated mining in the area on the hydrologic balance. The SMCRA regulatory authority may not issue a permit unless it
first finds that the operation has been designed to prevent material damage to the hydrologic balance outside the permit
area. However, the term “material damage to the hydrologic balance” is not defined in either SMCRA or the current
regulations.

54 National Parks Conservation Association v. Jewell, No. 09-115 (D.D.C. Feb. 20, 2014).
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programs under the baseline, as described in the next section. The 2008 SBZ Rule is
analyzed as Alternative 9.

STATE REGULATIONS AND POLICIES
In areas where coal mining occurs outside of Federal programs, State programs exist that
manage coal mining activities and issue SMCRA permits. Some states have developed
policies that provide protections that may be more stringent than current SMCRA
requirements. In particular, Kentucky and West Virginia have implemented policies that
deserve mention. In 2000, the State of West Virginia developed its own policy on
approximate original contour (AOC) and Excess Spoil Disposal (known as the AOC+
policy), and Kentucky followed suit in 2009 with its Reclamation Advisory
Memorandum (RAM) regarding the “Fill Placement Optimization Process” (known as the
RAM 145 policy). These policies were established to facilitate analysis and design of
optimized valley fills (i.e., those with the least environmental impacts). While RAM 145
remains a policy, AOC+ has been incorporated into the West Virginia Surface Mining
Reclamation Regulations. AOC+ does not directly address stream impacts, but can lessen
stream impacts by minimizing the footprints of valley fills. In contrast, RAM 145
evaluates stream length impacted per cubic yard of spoil material, and thus encourages
minimization of stream impacts. However, neither AOC+ nor RAM 145 applies to refuse
piles or slurry impoundments. In this RIA, we consider these additional state
requirements to be part of the regulatory baseline for mining activities within those states.

CLEAN WATER ACT
One of the objectives of the Clean Water Act (CWA) is to “restore and maintain the
physical, chemical, and biological integrity of the Nation’s waters.” To achieve that
objective, Section 301 of the CWA prohibits the discharge of pollutants from point
sources into waters of the United States unless consistent with the requirements of the Act
(33 U.S.C. 1311). Section 402 of the CWA governs the discharge of pollutants other than
dredged or fill material (National Pollutant Discharge Elimination System (NPDES)
program, 33 U.S.C. 1344), while section 404 governs the discharge of dredged or fill
material into waters of the U.S. (33 U.S.C. 1344).

Section 303 Water Quality Standards

Section 303 of the CWA requires states to adopt water quality standards applicable to
their intrastate and interstate waters (33 U.S.C. 1313). Water quality standards assist in
maintaining the physical, chemical, and biological integrity of a water body by
designating uses, setting water quality criteria to protect those uses, and establishing
provisions to protect water quality from degradation. Water quality standards established
by states® are subject to EPA review (40 CFR 131.5; 33 U.S.C. 1313(c)). EPA may
object to state-adopted water quality standards and may require changes to the state-
adopted water quality standards and, if the state does not respond to EPA’s objections,
EPA may promulgate Federal standards (33 U.S.C. 1313(c)(3)-(4); 40 CFR 131.5,

% EPA may treat an eligible federally recognized Indian tribe in the same manner as a state for implementing and managing
certain environmental programs, including under the Clean Water Act.
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131.21). Water quality criteria may be expressed numerically and implemented in
permits through specific numeric limitations on the concentration of a specific pollutant
in the water (e.g., 0.1 milligrams of chromium per liter) or by more general narrative
standards applicable to a wide set of pollutants. To assist states in adopting water quality
standards that will meet with EPA’s approval, Congress authorized EPA to develop and
publish recommended criteria for water quality that accurately reflect “the latest scientific
knowledge” (33 U.S.C. 1314(a)). Water quality standards are not self-implementing;
they are implemented through permits, such as the section 402 permit or the section 404
permit (33 U.S.C. 1311(b)(1)(C); 40 CFR 122.44(d), 230.10(b)).

CWA Section 404

Under section 404 of the CWA, the USACE and the EPA have the authority to regulate
discharges of dredged and fill material into waters of the United States. Thus, surface
coal mining and reclamation activities involving discharges of dredged or fill material
into waters of the United States also require permits issued under section 404 of the Clean
Water Act.

The authority for administering the 404 program is shared between USACE and EPA.
USACE administers the day-to-day program, including individual and general permit
decisions and jurisdictional determinations, develops policy and guidance, and enforces
Section 404 provisions. EPA develops and interprets environmental criteria used in
evaluating permit applications, identifies activities that are exempt from permitting,
reviews/comments on individual permit applications, approves and oversees State and
tribal assumption of primacy, enforces Section 404 provisions, and has authority to veto
USACE permit decisions.®

Under the authority of section 404(b)(1) of the Clean Water Act, EPA and USACE
developed Guidelines for the specification of disposal sites for discharges of dredged or
fill material into waters of the United States. Those Guidelines, which are codified at 40
CFR Part 230, require the USACE or other permitting authority to evaluate the effects of
discharges of dredged or fill material on the physical, chemical, and biological
components of the aquatic environment as identified in subparts C through F of 40 CFR
Part 230. Those components include substrate; suspended particulates/turbidity; water;
current patterns and water circulation; normal water fluctuations; threatened and
endangered species; fish, crustaceans, mollusks, and other aquatic organisms in the food
web; other wildlife; wetlands; riffle and pool complexes; municipal and private water
supplies; recreational and commercial fisheries; water-related recreation; and aesthetics
(40 CFR 8§ 230.20-230.54).

Paragraph (b) of 40 CFR § 230.10 provides that no discharge of dredged or fill material
may be permitted under four specific conditions, which include causing or contributing to
violations of any applicable State water quality standard. Paragraph (c) prohibits the
discharge of dredged or fill material if the discharge will cause or contribute to significant

% U.S. EPA. 2013a. EPA Wetland Regulatory Authority. Accessed 15 May 2013 from:
http://water.epa.gov/grants funding/wetlands/upload/2004 4 30 wetlands req authority pr.pdf

INDUSTRIAL ECONOMICS, INCORPORATED 3-6


http://water.epa.gov/grants_funding/wetlands/upload/2004_4_30_wetlands_reg_authority_pr.pdf

Regulatory Impact Analysis of the Stream Protection Rule
July 2015

degradation of the waters of the United States, except as provided under section 404(b)(2)
of the Clean Water Act. Paragraph (d) further prohibits the discharge of dredged or fill
material into waters of the United States unless appropriate and practicable steps have
been taken to minimize potential adverse impacts on the aquatic ecosystem, except as
provided under section 404(b)(2) of the Clean Water Act.

EPA exercised its veto authority under section 404(c) of the Clean Water Act in 2009 by
retroactively revoking a permit issued by the USACE in 2007 to allow the filling of
streams in connection with a large surface coal mining operation in West Virginia. The
company challenged the veto and won at the District Court level, but the U.S. Court of
Appeals for the District of Columbia Circuit reversed that decision and upheld the veto on
April 23, 2013 (Mingo Logan Coal Company v. U.S. Envtl. Prot. Agency, Civil Action
No. 12-5150; 2013 U.S. App. LEXIS 8121 (D.C. Cir. April 23, 2013)). Mingo Logan
appealed to the United States Supreme Court, who declined to hear the case in March,
2014 (714 F. 3d 608). On September 30, 2014, the D.C. District Court ruled in favor of
EPA on the issues remanded to it by the D.C. Court of Appeals (D.C. Cir. September 30,
2014).

The USACE may issue “general permits” if the authorized activities would result in no
more than minimal individual or cumulative adverse environmental effects (40 CFR §
230.7). These permits expire in five years unless reissued. In particular, Nationwide
Permits (NWP) 21 (surface coal mining), NWP 49 (coal remining), and NWP 50
(underground coal mining) were first issued in 1982 to allow coal mining operations to
discharge dredged or fill material into waters of the United States. The USACE reissued
NWP 21 in 2012 with new limits. Specifically, the revised NWP 21 no longer applied to
discharges for the purpose of constructing excess spoil fills; in general, it also no longer
applied to any other mining-related activities that would fill more than 12-acre of waters
of the United States or that would result in the loss of greater than 300 linear feet of
stream bed (77 FR 10203-10213). As such, surface coal mining operations that result in
excess spoil disposal must pursue individual permits if they wish to construct excess spoil
fills in waters of the United States or construct other types of fills that exceed the limits in
NWP 21.

Section 401 Water Quality Certification

State water quality standards are incorporated into all Federal CWA permits through
section 401, which requires each applicant to submit a certification from the affected state
that the discharge will be consistent with state water quality requirements (33 U.S.C.
1341(a)(1)). Thus, section 401 provides states with a veto over Federal permits that may
allow exceedances of state water quality standards. It also empowers states to impose
and enforce water quality standards that are more stringent than those required by Federal
law (33 U.S.C 1370).

CWA Section 402

Another objective of the CWA is to “restore and maintain the physical, chemical, and
biological integrity of the Nation’s waters” by protecting them from pollution. Water
pollution can originate from “point source” discharges or “nonpoint source” discharges.
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Point source pollution includes “pollutant load discharges at a specific location from
pipes, outfalls, and conveyance channels from either municipal wastewater treatment
plants or industrial waste treatment facilities.” This type of pollution is regulated through
the EPA’s NPDES program under section 402 of the Clean Water Act, which governs
discharges of pollutants other than dredged or fill material into waters of the U.S..

All point source discharges from coal mining operations, such as sedimentation ponds or
treatment pond outfalls, are subject to NPDES permitting requirements and require a
permit. NPDES permits help to implement the goals of the CWA by defining discharge
limits, sampling, and monitoring requirements for pollutants that can degrade U.S. water
resources. NPDES permits typically contain numerical limits called effluent limitations
that restrict the amounts of specified pollutants that may be discharged. NPDES permits
must contain technology-based effluent limits and any more stringent water quality-based
effluent limits necessary to meet applicable state water quality standards (33 U.S.C.
1311(b)(1)(A) and (C), 33 U.S.C. 1342(a); 40 CFR 122.44(a)(1) and (d)(1)). Water
guality-based effluent limitations are required for all pollutants that the permitting
authority determines “are or may be discharged at a level [that] will cause, have the
reasonable potential to cause, or contribute an excursion above any [applicable] water
quality standard, including State narrative criteria for water quality” (40 CFR
122.44(d)(1)(i)). Section 402 permits are issued by EPA unless the state has an approved
program whereby the state issues the permits, subject to EPA oversight (33 U.S.C.
1342(b)(e); 551 U.S. 644, 650-651 (2007)).

Enhanced Coordination Procedures and EPA Guidance on Appalachian Coal Mining
From 2005 to 2009, CWA Section 404 permits were the subject of litigation in West
Virginia.®” In 2009, a Memorandum of Understanding (MOU) was signed by the
Department of the Interior, the USACE, and the EPA, in order to “significantly reduce
the harmful environmental consequences of Appalachian surface coal mining operations,
while ensuring that future mining remains consistent with federal law.”®® The MOU
called for coordinated environmental reviews of pending permit applications under the
CWA and SMCRA.*

To efficiently process a backlog of pending Section 404 permits, EPA and the USACE
issued Enhanced Coordination Procedures (ECP) on June 11, 2009. The list of permits to
which ECP was applied initially included 108 permits in the Appalachian region, but was
limited to 79 permits in September 2009.”° However, on October 6, 2011, the United
States District Court for the District of Columbia ruled that, with the adoption of the ECP,
EPA exceeded its statutory authority afforded by the CWA. The court also ruled that the

67 Office of the Inspector General. 2011. Congressionally Requested information on the status and length of review for
Appalachian surface mining permit applications. Report number 12-P-0083, November 21, 2011.

8 U.S. Department of the Army, U.S. Department of the Interior, and U.S. Environmental Protection Agency. 2009.
Implementing the Interagency action plan on Appalachian Surface Coal Mining. Memorandum of Understanding.

% |bid.

" Office of the Inspector General. 2011. Congressionally Requested information on the status and length of review for
Appalachian surface mining permit applications. Report number 12-P-0083, November 21, 2011.
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ECP are legislative rules not exempt from the Administrative Procedure Act’s notice and
comment rulemaking requirements. The court ordered the ECP be set aside as an
unlawful agency action.” On July 11, 2014, the U.S. Court of Appeals for the D.C.
Circuit overturned the lower court’s decision.”® As such, ECP is considered part of the
regulatory baseline for this rule.

EPA also developed guidance for review of applications for permits for Appalachian
surface coal mining operations under the CWA (EPA Permitting Guidance), which was
finalized on July 21, 2011.” This guidance was intended to clarify EPA’s roles and
expectations in permitting surface coal mining operations under section 402 and 404 of
the CWA, and to “assure more consistent, effective, and timely review of Appalachian
surface coal mining operations with respect to provisions of the CWA, the National
Environmental Policy Act, and Environmental Justice Executive Order, as implemented
by USEPA and USACE.” This guidance included protective actions that went beyond the
2008 SBZ rule with regard to excess spoil placed in streams (i.e., these requirements
imposed further requirements on mine design). The U.S. District Court for the District of
Columbia set aside the EPA Permitting Guidance in July 2012.” However, in its July 31,
2014 decision related to the ECP, the U.S. Court of Appeals for the D.C. Circuit also held
that the EPA Permitting Guidance was not “a final agency action subject to pre-
enforcement review.”” Because this appellate decision relied on the fact that the EPA
Permitting Guidance did not “impose any obligations or prohibitions on regulated entities
[and] State permitting authorities “are free to ignore it[,]’”"® the RIA does not consider the
EPA Permitting Guidance as part of the regulatory baseline for this rule.

FEDERAL ACTIONS RELATED TO COAL COMBUSTION
Future coal demand in the U.S. will depend not only on changes in the size and
composition of the U.S. economy over time, but also the suite of environmental
regulations developed by EPA and other agencies to limit the adverse environmental and
human health impacts of coal combustion. These regulations address a variety of
environmental impacts, including particulate and ozone pollution, human exposure to
toxic air pollutants (e.g., lead and mercury), contamination of groundwater and surface
water, and climate change.

™ Nat’l Mining Ass’n v. Jackson, 816 F. Supp. 2d 37 (D.D.C. 2011); Office of the Inspector General. 2011. Congressionally
Requested information on the status and length of review for Appalachian surface mining permit applications. Report
number 12-P-0083, November 21, 2011.

2 Nat’l Mining Ass’n v. McCarthy, 758 F.3d 243 (D.C. Cir. 2014).

"3 Stoner, N. and Giles, C. 2011. Improving EPA Review of Appalachian Surface Coal Mining Operations Under the Clean Water
Act, National Environmental Policy Act, and the Environmental Justice Executive Order. U.S. EPA.

™ Nat’l Mining Ass’n v. Jackson, 880 F. Supp. 2d 119 (D.D.C. July 31, 2012).

™ Nat’l Mining Ass’n v. McCarthy, 758 F.3d at 253.

®1d. at 252.
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EPA and other agencies have finalized and implemented several rulemakings that seek to
reduce impacts from coal-fired electricity generating units (EGUS) in the U.S. The
following regulations are part of the regulatory baseline:

e Mercury and Air Toxics Standards (MATS): EPA issued the final MATS rule in
December 2011. The rule replaced the Clean Air Mercury Rule, which was
vacated by the D.C. Circuit Court in 2008. In 2013, the EPA updated emissions
limits for new power plants. On April 15, 2014, after the consideration of public
comments and state petitions, the U.S. Court of Appeals for the D.C. Circuit
upheld MATS.”” Between April 2015 and April 2015, EPA proposed several
updated and technical corrections to the rule, as well an interim final rule on
reporting requirements. Compliance generally requires the addition of scrubbers
or dry sorbent injection to meet chlorine requirements, activated carbon injection
or a scrubber/selective catalytic reduction combination to meet mercury
requirements, and fabric filters or electrostatic precipitator (ESP) upgrades to
meet particulate requirements. According to EPA, existing sources will generally
have up to four years to comply.”®

e Clean Air Interstate Rule (CAIR): EPA issued CAIR on March 10, 2005. This
rule established a cap and trade system between 27 eastern U.S. states to reduce
sulfur dioxide (SO,) and nitrogen oxides (NO,) by 70 percent. States must
achieve required emissions reductions either through this cap and trade system or
by individually determined reduction measures. As decisions regarding the
Cross-state Air Pollution Rule (see below) are made, CAIR remains in effect.”

e Cooling Water Intake Structures Rule: EPA developed regulations under
Section 316(b) of the Clean Water Act to limit injury and death of fish and other
aquatic life caused by cooling water intake structures at existing power plants. A
final rule for existing electric generating plants and factories was issued in May
2014. EPA estimates that this rule applies to 544 power plants and requires them
to comply with new regulations on the design and operation of water intake
structures in order to minimize environmental degradation. EPA’s RIA for the
Proposed Rule presented the expected change in aggregate electricity generation,
but did not include an estimate specific to coal-based generation.®

e Coal Combustion Residuals Rule: EPA recently developed regulations
governing the management of coal combustion residuals, which were previously
considered exempt wastes under the Resource Conservation and Recovery Act
(RCRA). On December 19, 2014, the EPA Administrator signed a Final Rule to
regulate the management of coal combustion residuals as a solid waste under

" White Stallion Energy Ctr., LLC v. EPA, 748 F.3d 1222 (D.C. Cir. 2014)

8 U.S. EPA. 2012a. Mercury and Air Toxics Standards (MATS): Basic Information. Accessed from:
http://www.epa.gov/airquality/powerplanttoxics/basic.html

9 U.S. EPA. 2012b. Clean Air Interstate Rule (CAIR). Accessed June 2014 from: http://www.epa.gov/cair/index.html

8 U.S. EPA. 2014a. Cooling Water Intakes. Accessed June 2014 from:
http://water.epa.gov/lawsregs/lawsquidance/cwa/316b/
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Subtitle D of RCRA. The RIA did not examine the electricity generation impacts
of the rule.

Regulators are engaged in several additional rulemakings that seek to reduce impacts
from coal-fired EGUs. To the extent that these rules cause power producers to substitute
natural gas and other alternatives for coal, they could reduce the power sector’s demand
for coal. These rules and their current status (as of summer 2014) are as follows:

e Cross-state Air Pollution Rule (CSAPR), or “The Transport Rule”: EPA
finalized CSAPR on July 6, 2011 as a replacement for CAIR. The D.C. Circuit
Court stayed the rule in December 2011% and vacated it in August 2012, leaving
CAIR in place.® In April 2014, the Supreme Court reversed the D.C. Circuit
opinion and upheld CSAPR.83 In June 2014 EPA filed a motion to lift the stay of
the rule and toll the CSAPR compliance deadlines by three years. On October
23, 2014, the D.C. Circuit granted EPA's request. Accordingly, CSAPR Phase 1
implementation is now scheduled for 2015, with Phase 2 beginning in 2017.
When in place, the rule would require power plants in 28 states to reduce
emissions that contribute to ambient ozone and/or fine particle pollution. The
final rule RIA estimates that CSAPR will reduce coal-fired electricity generation
by 1.9 percent.®

e Greenhouse Gas New Source Performance Standards (NSPS) for Electric
Utility Generating Units (EGUs): EPA proposed an NSPS for greenhouse gases
in new coal-fired power plant in September 2013. The proposal establishes
emission rates for CO, per megawatt-hour. Compliance would likely require
some form of carbon capture and sequestration (CCS). The RIA showed no
impact on new coal plant construction during the evaluation period because it is
likely that new coal plants will already meet these standards, regardless of the
proposal.® Publication of the final rule is expected in January 2015.

o Clean Power Plan (Proposed Rule): In June 2013, President Obama directed
EPA to use its authority under Section 111(d) of the Clean Air Act to issue
standards, regulations, or guidelines that address carbon emissions from
modified, reconstructed, and existing power plants. On June 2, 2014, EPA
proposed a plan to cut carbon emissions from existing power plants. This rule
sets state-specific rate-based goals for CO, emissions. The final rule RIA

81 EME Homer City Generation, L.P. v. EPA, 696 F.3d 7, 19 (D.C. Cir. 2012).
821d. at 37-38.
8 EPA v. EME Homer City Generation, L.P., 134 S. Ct. 1584 (2014).

8 U.S. EPA. 2014b. Cross-State Air Pollution Rule (CSAPR). Accessed June 2014 from:
http://www.epa.gov/airtransport/CSAPR/

8 U.S. EPA. 2013b. Regulatory Impact Analysis for the Proposed Standards of Performance for Greenhouse Gas Emissions for
New Stationary Sources: Electric Utility Generating Units. Accessed June 2014 from:
http://www?2.epa.qgov/sites/production/files/2013-09/documents/20130920proposalria.pdf
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estimates that coal production for the power sector will decrease by 25 to 27
percent in 2020 and 30 to 32 percent in 2030, from base case levels.®*®

e Coal Combustion Residue Placement at Coal Mines Rule: OSMRE is currently
developing specific regulations and preparing an Environmental Assessment
under NEPA for protection of the environment when operators or owners place
coal combustion residues (CCRs) at active and abandoned coal mines regulated
under the SMCRA. The National Academy of Science published a report in 2006
on managing CCRs in mines that recommended the establishment of enforceable
Federal standards that provide explicit authority and minimum safeguards for the
placement of CCRs in mines.®

ECONOMIC BASELINE
In addition to existing regulatory requirements, the demand for coal and the price at
which coal is provided to the market under baseline conditions in the future will affect the
magnitude of costs and benefits of implementing SPR compliance actions. The baseline
demand for coal from a given region will be influenced by numerous exogenous factors
(i.e., factors unrelated to this rulemaking), including: reserve depletion; changes in
relative production costs; changes or limitations in transportation capability and cost;
growing demands for low-sulfur coal; the abundance of, and relative cost of, alternatives
to coal for electricity production (especially natural gas); changes in demand for steam
coal resulting from the adoption of renewable portfolio standards for utilities; changes in
demand for metallurgical coal (driven by domestic levels of iron and steel production, as
well as demand from overseas); and changes in demand in the U.S. export market. Our
model assumptions about future coal demand and supply are discussed in Chapter 5 of
this RIA and Appendix F.

Several factors affecting the demand for coal warrant closer consideration. Key aspects
of economic growth and energy markets that affect the future demand for coal
independent of the Proposed Rule include the following:

o Electricity demand growth: Because power plants account for approximately 93
percent of the coal consumed in the U.S.%, the trajectory of electricity demand
growth will significantly affect the size of the domestic coal market.

o Demand for U.S. coal exports: Our assumptions regarding baseline coal
production in the U.S. depend, in part, on growth in demand for U.S. coal
exports. Export demand reflects a number of factors including exchange rates,
economic activity in export markets, and the price of coal in export markets

8 U.S. EPA. 2014c. Regulatory Impact Analysis for the Proposed Carbon Pollution Guidelines for Exiting Power Plants and
Emission Standards for Modified and Reconstructed Power Plants. Accessed June 2014 from:
http://www2.epa.gov/sites/production/files/2014-06/documents/20140602ria-clean-power-plan.pdf

8" The Clean Power Plan is part of the low coal demand scenario.

8 National Research Council of the National Academies. 2006. Managing Coal Combustion Residues in Mines. The National
Academies Press, Washington D.C. Accessed June 2014 from: http://www.nap.edu/openbook.php?record_id=11592

8 U.S. EIA. 2013c. Annual Coal Distribution Report 2012. U.S. Department of Energy.
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relative to alternative sources of energy (e.g., oil and natural gas). In addition,
the ability of domestic coal producers to meet this demand depends on the
capacity of rail networks to transport coal to ports, and the capability of those
ports to move this coal.

o Natural gas supply: Long-term trends in coal markets will also depend on
developments in natural gas markets. EIA’s estimate of viable domestic (wet)
natural gas reserves increased from 284 trillion cubic feet (tcf) in 2009 to 349 tcf
in 2011. However, these reserves decreased by 7.5 percent in 2012 (to 323 tcf),
largely because of low natural gas prices.*® In addition, the average wellhead
price of gas declined by 3.24 percent from 2011 to 2012. EIA projects modest
growth in prices from 2012 through 2040 (1.3 percent per year).” To the extent
that EIA over- or under-estimates reserves, natural gas prices may deviate from
this projected path. Given that coal and natural gas are substitutes in the
production of electricity (and in industrial boilers), changes in natural gas
markets could spill over to coal markets.

We note that developments in natural gas markets are not independent of potential EPA
regulatory changes outlined above. Because the combustion of natural gas yields
decreases emissions of criteria pollutants and CO, per BTU consumed, the EPA rules
may further affect natural gas supply, demand, and pricing.

3.4 GEOGRAPHIC STUDY AREA FOR ANALYSIS

As described in Chapter 2, coal resources are widely distributed across the U.S.
However, not all coal resources are accessible with current technologies. Further, some
potentially mineable coal resources are unlikely to be mined in the near-term due to
economic conditions. To establish a reasonable boundary for the likely geographic areas
to be affected by the Proposed Rule in the timeframe for this analysis (2020 to 2040), the
geographic scope for this analysis was defined as follows:

e Spatial data compiled by the U.S. Geological Survey Eastern Energy Resources
Center on potentially minable coal fields defined the initial extent of the study
area. Coal fields were identified as potentially minable if they contained coal of
sufficient quality and energy content to justify extraction, based on existing
data.”

e From the practicably minable coal fields data, areas considered likely to produce
coal within the timeframe for this analysis include areas within counties that:

% U.S. EIA. 2013d. U.S. Crude 0il, and Natural Gas Liquids Proved Reserves, 2012. U.S. Department of Energy.

%1 U.S. EIA. 2014c. Annual Energy Outlook 2014: With projections to 2040. U.S. Department of Energy, Office of Integrated
and International Energy Analysis.

%2 United States Geologic Survey (USGS). 2001. National Atlas of the United States: Coal Fields of the United States. Eastern
Energy Team; John Tully (comp.), Reston, VA. http://nationalatlas.gov/mld/coalfdp.html.
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0 Reported coal production between 2007 and 2012 in EIA Annual Coal
Reports;®

o Contain pending but administratively complete SMCRA permits in the
OSMRE Applicant/Violator System (AVS) as of September 2011,

0 The Mine Safety and Health Administration reports as containing active
coal mines as of April 2013;%

0 State-level mining assessments, geographic data, or tabular data report as
containing active coal mining activity as of August 2012. State-level
information contributed additional counties in Colorado, Illinois,
Kentucky, Ohio, West Virginia, Texas, and Alaska.*

o0 Urban areas, lakes, and ponds were removed from the study area, as
mining is not expected to take place in these areas. However, some
mining may take place under or adjacent to lakes and ponds, so the study
area may slightly under-represent the areal extent of mining.*

9 U.S. EIA. 2008-2013. Annual Coal Reports 2007 through 2012. U.S. Department of Energy.

% MSHA. 2013a. Mines Data Set. U.S. Department of Labor. http://www.msha.gov/opengovernmentdata/ogimsha.asp.

% Colorado Division of Reclamation Mining and Safety. 2010. GIS Data. Department of Natural Resources.
http://mining.state.co.us/Reports/Pages/GlSData.aspx; Illinois State Geological Survey. 2011. Coal Maps and Data.
https://www.isgs.illinois.edu/research/coal/maps; Kentucky Department of Natural Resources, Division of Mine Permits.
2011. Permit Locations. http://minepermits.ky.gov/Pages/SpatialData.aspx; Ohio Department of Natural Resources,
Division of Mineral Resources Management. 2011. Issued Coal Permits; West Virginia Department of Environmental
Protection, Division of Mining and Reclamation. 2011. Mining Permit Boundaries. http://gis.dep.wv.gov/data/omr.html;
Railroad Commission of Texas, Surface Mining and Reclamation Division. 2011. Active Coal Mines.
http://www.rrc.state.tx.us/about-us/organization-activities/divisions-of-the-rrc/surface-mining-reclamation-division/;
Alaska Department of Natural Resources, 2011. Division of Mining, Land, and Water.
http://dnr.alaska.gov/mlw/mining/coal/index.htm. The program description for the Alaska Coal Regulatory Program states
that active mining currently only occurs near Healy, AK, in the Denali Borough. State-specific data for other states were

examined where available, but contributed no additional counties beyond those listed by EIA.

% U.S. Census Bureau. 2000. Census 2000: Urbanized Areas; USGS. National Hydrography Dataset. http://nhd.usgs.gov/
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STUDY AREA FOR ANALYSIS

m Appalachian Basin

E Colorado Plateau

- Gulf Coast

- llinois Basin

[ Northern Rocky Mountains and Great Plains
I Northwest

- Western Interior

3 Potentially-Minable Coal Fields

Sources: USGS. 2001. National Atlas of the United States: Coal Fields of the United States.
U.S. Department of the Interior; National and state-specific spatial data (see footnotes
above).

3.5 DETERMINING EXPECTED CHANGES IN INDUSTRY PRACTICE DUE TO THE
PROPOSED RULE: USE OF A MODEL MINES ANALYSIS

Coal mining operations vary from region to region, within a region, and within a mining
type in a given region. In addition, the population of active mines is expected to change
over time; as such, the precise location of the population of future mines cannot be
forecast based on publicly available data. Given a lack of a mine-specific forecast of
future operations, it is not possible to forecast for each specific mine how operations will
change in the future under the Proposed Rule. Instead, this analysis relies on a “model
mine” analysis. These model mines are hypothetical mines that are intended to be
representative of the locations where coal mining occurs, the types of mining operations
expected to be seen under baseline conditions, and the production volumes at various
mines throughout the coal producing regions of the United States.

Because it is impossible to capture the unique topography, geology, previous mining
activities, land ownership characteristics, and other characteristics associated with each
individual mine, the analysis is intended to provide a measure of the scope and scale of
potential changes under each alternative. That is, the analysis is designed to be
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representative, on average, of the expected impacts of the Proposed Rule across regions
and the coal mining industry.

The purpose of the model mine analysis is to approximate how mining operations in each
region might change operations or be designed in response to different requirements and
elements of each alternative, and to develop metrics that can be used to further calculate
the benefits and impacts of the alternatives. This analysis designed and analyzed thirteen
“representative” model mining operations, which are categorized by region and size (tons
of coal produced annually), as detailed in Exhibit 3-2.

MODEL MINE DEFINITIONS

REGION SURFACE OR UNDERGROUND ANNUAL PRODCUTION
(MILLION TONS)
Central Appalachia Surface - Area 2.3
Surface - Contour 0.5 ‘
Underground (Room and Pillar)? 0.3
‘ Northern Appalachia | Surface - Contour 0.2 ‘
Underground (Longwall)? 4.6
’ Colorado Plateau Surface - Area 3.3 ‘
Underground (Longwall)? 3.0
Gulf Coast Surface - Area 3.3
lllinois Basin? Surface - Area 1.0
Underground (Room and Pillar)? 2.1
Underground (Longwall)? 6.0
Northern Rocky Surface - Area 2.0
Mountain and Great
Plains
Northwest Surface - Area 2.0
Western Interior? Surface - Area 1.0
Underground (Room and Pillar) 2.1

1 The analysis also designed coal refuse facilities associated with these
underground mining operations.

2The model developed for Illinois Basin surface and room and pillar underground
mines were also used to evaluate impacts to the Western Interior mining
activities.

The detailed process of developing the model mines analysis is described in Appendix B.
A summary of the procedure is as follows:

e Identify the predominant types of coal mining activity in each region by mining
method and size, based on typical production levels. Thirteen mine “types” are
identified in this process.
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e Configure model mines. This process involves reviewing actual mine permit data
for each mine type. Engineers then select appropriate topography, geology, and
stream locations for each mine type, using a combination of actual permit data
from mines in the relevant regions and topographic data from USGS. Mine
locations are designed so that any permit data that is used could not be linked to
an actual mining operation.

o Review the Proposed Rule Alternatives and assess the impacts of each rule
element on current mine operations at each of the 13 model mine locations.

o Develop and calculate metrics to assess costs, impacts, and benefits of each
alternative on each model mining operation. Also assess potential impacts of
each alternative on coal refuse impoundments in applicable regions. Key metrics
include:

o Stream miles directly impacted by mining operations;
Stream miles restored and enhanced,
Change in topography, in terms of post-mining slope (percent change);

Acres of land disturbed;

© OO o o

Acres of land reforested; and
o0 Acres of riparian zone restored.

e The outcome of the model mines analysis includes, for each model mine,
increased operational costs per tons of coal produced.

3.6 ESTIMATING TOTAL COMPLIANCE COSTS
Compliance costs are comprised of administrative costs borne by private entities, costs
associated with changes to operations and/or additional capital costs required to comply
with the Proposed Rule (as borne by mine owners and operators), and costs to State and
Federal governments associated with implementing the rule. Chapter 4 describes the
compliance cost estimation method in detail. As detailed in Chapter 4.2, first calculated
for each model mine, these costs are then translated to costs per ton of coal produced
using recent coal production data for active mines. These costs are then applied to
forecast regional coal production forecasts to arrive at estimates to total compliance costs
by region. These regional compliance costs can then be summed to arrive at total
compliance cost estimates.

¢ Administrative and Governmental Compliance Costs: These costs were
calculated based on an assessment by OSMRE of the paperwork requirements of
the rule. Detailed assumptions are described in Chapter 4 of this analysis.

e Operational Costs: As part of the model mines analysis, additional costs to
private entities are estimated. Detailed assumptions about development of these
costs are provided in Appendix B.
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3.7 ESTIMATING WELFARE LOSSES AND ECONOMIC IMPACTS

CHANGES IN NET MARKET WELFARE
Under some of the alternatives in some regions, there may be a change in the price and
overall quantity of coal produced.®” To address this outcome, we evaluate market welfare
losses, in the form of consumer and producer surplus changes. Changes in consumer and
producer surplus are measured assuming linear supply and demand functions.

Understanding the economic welfare effects of the Proposed Rule involves understanding
the U.S. energy market more broadly, as discussed in the next section.

ASSESSMENT OF ENERGY MARKET EFFECTS
As noted above, the Proposed Rule may affect the regional distribution of domestic coal
production. It may also impact U.S. energy markets more broadly. That is, any
appreciable increase in the market price of coal may cascade to other U.S. energy
markets, as energy consumers switch to other fuels such as natural gas, causing an
increase in the price of these substitutes. In the context of the Proposed Rule, the
potential for substitution effects is most significant in the electricity sector, given that
power plants use approximately 90 percent of the coal consumed in the U.S. on an annual
basis. If the cost of producing electricity increases, due to either higher coal prices or the
costs of switching to alternatives, electricity prices may also increase.

To assess the coal market impacts of the rule, we use the coal market model developed
and maintained by Energy Ventures Analysis (EVA). Originally designed to generate
detailed forecasts of coal supply, demand, and pricing, the EVA model accounts for the
various regulatory and operational constraints that may affect the coal market. For the
analysis of the Proposed Rule, we adapt the model to develop separate forecasts for the
regulatory baseline(s)® and the policy scenarios under consideration. To model each
policy scenario, the increase in coal production costs, expressed on a per-ton basis for
individual regions and coal types, is incorporated into the EVA model as upward shifts in
the appropriate coal supply curves. The difference between the resulting baseline and
policy forecasts would represent the coal market impacts of the Proposed Rule.

We use the EVA model for this analysis because of its detailed treatment of both coal
supply and demand. To estimate supply, the model considers a wide range of issues
related to coal production, including reserve depletion, coal mining technology, permit
restrictions (e.g., the impact of valley fill permit limits on Appalachian surface mining),
mine safety regulations, labor availability and costs, and the availability and cost of
Federal coal leases. In addition, the coal supply database that underlies the EVA model
expands upon the Energy Information Administration (EIA) data used in many other
models. Supplementing the EIA data, the model’s database includes information from

" In some cases we would expect to see a shift in the region in which coal is produced, as relative production costs change.
This may lead to a smaller overall change in production, and thus overall smaller consumer surplus effects, than we would
expect to see if there was only one supply region.

% To assess the impacts of the Proposed Rule relative to multiple baselines, given the current regulatory and market
uncertainty (e.g., Clean Power Plan proposed by EPA is part of the low coal scenario).
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state public utility commission reports, barge shipment data from the U.S. Army Corps of
Engineers, Commerce Department data on coal exports and imports, and Mine Safety and
Health Administration data on coal production by mine.

With respect to demand, the EVA coal market model generates long-term forecasts by
sector (e.g., power plants, industrial boilers, etc.) using a bottom-up, plant-by-plant
approach for most sectors. The coal demand sectors in the model include:

o Electric power;

Domestic metallurgical coal consumers (coke ovens and pulverized coal injection);

Industrial consumers (industrial boilers, cement kilns, etc.);

Commercial consumers (universities, public buildings, etc.);

Export metallurgical consumers; and
e EXport steam.

Using the detailed production cost and demand information outlined above, the EVA
model forecasts coal prices by region and coal quality.

Where the results of the EVA coal modeling analysis suggest that the Proposed Rule will
materially affect coal prices, we use EVA’s Integrated Fuel and Electricity Model to
assess the broader energy market impacts of the Proposed Rule. Designed specifically to
assess the impacts of regulation and changes in industry practices, the model projects
changes in fossil fuel demand, domestic production, and prices. To estimate demand for
each segment of the energy market, the model applies own-price and cross-price
elasticities to projected changes in price, enabling it to capture iterative feedback effects
within energy markets. With respect to fuel supply, the model draws from EVA’s
detailed models of coal, natural gas, and oil production. In addition, as illustrated in
Exhibit 3-3, the model calculates the least-cost mix of electricity generation to meet
demand under various regulatory constraints. Unlike other models that use fuel prices as
an input, the EVA model estimates energy prices endogenously based on production costs
and demand. The model also applies unit-specific abatement cost curves to identify the
least-cost strategy for complying with emissions standards. Because these costs vary by
fuel type, this is an important feature of the model in the context of the Proposed Rule,
given that coal is a relatively NO, and SO,-intensive fuel. As noted above, EVA
designed the model as an iterative system to capture feedback effects within energy
markets. Thus, the model continues to iterate until it converges on an equilibrium
solution.

ALTERNATIVE BASELINE SCENARIOS
Focusing on economic factors affecting the demand for U.S. coal, two alternative
baselines are analyzed, reflecting “high coal demand” and “low coal demand” scenarios.
These scenarios deviate from the primary baseline based on assumptions regarding
natural gas prices, U.S. coal exports, and U.S. regulatory actions, primarily the Clean
Power Plan proposed by EPA. The assumptions of the two scenarios are outlined in
Exhibit 3-3.

INDUSTRIAL ECONOMICS, INCORPORATED 3-19



EXHIBIT 3-3.

Regulatory Impact Analysis of the Stream Protection Rule

July 2015
ALTERNATIVE COAL DEMAND SCENARIOS
LOW COAL DEMAND HIGH COAL DEMAND

Description of Clean Power Plan proposed by | High natural gas prices combined

Scenario EPA in June 2014 assuming with higher coal exports
individual state compliance
using mass-based limits.

Explanation The Clean Power Plan results Utility coal demand is capped by
in a significant reduction in installed coal capacity. With a
utility demand by 2020 significant amount of coal capacity
according to both EPA and being retired and no new coal
EVA analyses. capacity forecast, the upside

potential demand is limited. With
higher gas prices, highest coal
demand was realized.

VALUATION OF STRANDED RESERVES

One potential measure of the Proposed Rule’s costs under some regulatory alternatives is
the reduction in coal reserve values associated with the rule. We examine whether coal
reserves may be “stranded” — i.e., effectively unavailable for production given the new
requirements of the Proposed Rule. From a welfare economics perspective, this would
represent a market welfare cost associated with the Proposed Rule.

If there are reserves that mines would be unable to extract from the ground due to the
Proposed Rule, the loss in reserve value would be the baseline value of these reserves, as
represented by the present value of the economic profits that mines (or the land owner)
would earn on these reserves over time, where economic profit is specified as the value of
the coal, as extracted, minus the cost of extraction, including normal profits (i.e.,
opportunity costs of capital).” This value may be derived from recent transaction prices
for the sale of coal reserves.

3.8 ESTIMATING BENEFITS OF THE RULE
The specific methods and data relevant to the benefits analyses vary significantly by
resource. A detailed description of the methods applied in each impact analysis is
provided for the relevant resource categories in Chapter 7. However, analytic uncertainty
and data limitations preclude reliable monetization of these quantified benefits.

For some resource categories, the analysis describes impacts in quantitative terms (e.g.,
stream miles impacted, acres affected). Where data limitations prevent reliable
guantification of impacts to a given resource, we discuss potential impacts qualitatively.
With respect to the quantified impacts, this analysis estimates the benefits of changes in
mine management methods due to the regulatory alternatives as follows:

% Normal profit represents the return necessary to keep capital deployed in its current use in the long run.
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Step 1. Estimate the change in affected natural resource parameters across
Alternatives at each model mine. Similar to the compliance cost analysis, this
step involves estimating the changes in impacts to natural resources for each
model mine across each alternative.

Step 2. Express the change in the affected natural resource parameters as a
ratio to the volume of coal produced at each model mine. Use model mine
analysis results to estimate the expected changes in natural resource services per
ton of coal produced.

Step 3. Estimate total regional impacts. Multiply total expected coal
production (or changes in production) by the ratios developed in Step 2 to
estimate total impacts of the alternatives by region.

Generally, environmental benefits of the rule may be generated via two pathways. First,
mine sites may continue to extract coal but operational changes reduce the impact on
environmental resources. Second, to the extent that coal production declines, the
reduction in production may yield environmental benefits.

3.9 DISTRIBUTIONAL EFFECTS

Measurements of changes in economic efficiency (i.e., consumer and producer surplus)
focus on the net impact of proposed regulatory actions, without consideration of how
certain economic sectors or groups of people are affected. Thus, a discussion of
efficiency effects alone may miss important distributional considerations. As discussed
above, several statutes, such as RFA/SBREFA and UMRA, require agencies to consider
the distributional impacts of their regulations. Furthermore, Executive Order 12898
directs agencies to consider specifically human health and environmental impacts on low-
income and minority populations.

REGIONAL ECONOMIC EFFECTS

For regulations that may impose a burden on specific geographic areas within the U.S.,
regional economic impact analysis can provide an assessment of the potential localized
effects. In general, “regional economic impacts” describe changes in the flow of money
throughout the economy due to a new project or policy. These changes can be measured
as total dollars, as specific types of spending (e.g., on wages for employees), as
employment demand, and as tax effects. Forecast shifts in the geographic distribution of
coal production, the manner in which coal is produced (e.g., surface versus underground),
and the total quantity of coal produced, are expected to lead to changes in regional coal
industry employment, even absent the Proposed Rule. Chapter 6 discusses this analysis in
detail.

Predicting and tracking specific employment effects of this Proposed Rule is difficult to
disentangle from other ongoing economic and technological trends. The reaction of labor
market to increased regulation is complex. As such, anticipating the future response of
the coal industry to the Proposed Rule is challenging. Compliance costs of the Proposed
Rule are anticipated to result in changes to regional coal industry employment that will be
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added to and combined with ongoing trends. We estimate the direct employment demand
changes attributable to the Proposed Rule due to anticipated changes in future coal
production relative to the baseline forecast (production-related effects). This effect is
measured in full time equivalents (FTEs i.e., one full time worker employed for one
year). Since the Proposed Rule is expected to reduce the volume of coal produced, we
forecast a reduction in employment demand due to this factor.

We also estimate some change in economic activity attributable to the cost of industry
compliance with the rule. These direct industry compliance costs are detailed in Chapter 4
of this analysis. These activities are expected to increase demand for labor as a result of
the rule (compliance-related effects). Specifically, some increases in employment
demand due to work requirements imposed on mining operations by the Proposed Rule
could occur. These additional work requirements include performing inspections,
conducting biological assessments, and other tasks that require employment of highly
trained professionals (e.g., engineers and biologists) as part of compliance with some
elements of the Proposed Rule. Other increased work requirements associated with
elements contained in the Proposed Rule are expected to require similar skills as currently
utilized by the industry (e.g., bulldozer operations). In general, while some of the
increased employment demand may utilize existing mining labor skills (e.g.,

requirements that require additional earth moving), other employment demand from the
Proposed Rule may require other types of labor (e.g., biological monitoring, lab testing,
paperwork). That is, some additional jobs created by the Proposed Rule may differ in
skill requirements from the production-oriented jobs that would be reduced due to
decreased coal production.

We estimate the direct effects of compliance requirements and changes in coal production
on employment demand and labor income in this analysis. In addition to these direct
effects, “ripple” impacts are also likely to occur associated with 1) changes in spending
by local industries buying goods and services from other local industries (sometimes
called indirect effects), as well as 2) changes in household consumption arising from
changes in employment and associated income. We recognize the existence of these
effects but do not quantify these in this analysis due to the high level of uncertainty
associated with quantifying the scale of these effects.

Note that, while we consider expected shifts in employment within the coal mining sector
from one region to another, we do not consider the employment gains and losses that
might be associated with changes in demand for other fuels (e.g., natural gas) or changes
in employment associated with changes in electricity prices, etc.

SMALL BUSINESS EFFECTS
This analysis looks specifically at the distributional consequences of the Proposed Rule
on small businesses. First enacted in 1980, the Regulatory Flexibility Analysis (RFA)
was designed to ensure that the government considers the potential for its regulations to
unduly inhibit the ability of small entities to compete. The goals of the RFA include
increasing the government’s awareness of the impact of regulations on small entities and
to encourage agencies to exercise flexibility to provide regulatory relief to small entities.
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When a Federal agency proposes regulations, the RFA requires the agency to prepare and
make available for public comment an analysis that describes the effect of the rule on
small entities (i.e., small businesses, small organizations, and small government
jurisdictions).*® For the Proposed Rule, this analysis takes the form of an initial
regulatory flexibility analysis (IRFA). Under 5 U.S.C. § 603(b), an IRFA is required to
contain:

e A description of the reasons why action by the agency is being considered;
e Asuccinct statement of the objectives of, and legal basis for, the Proposed Rule;

e A description of and, where feasible, an estimate of the number of small entities
to which the Proposed Rule will apply;

e A description of the projected reporting, recordkeeping and other compliance
requirements of the Proposed Rule, including an estimate of the classes of small
entities which will be subject to the requirement and the type of professional
skills necessary for preparation of the report or record;

e An identification, to the extent practicable, of all relevant Federal rules which
may duplicate, overlap, or conflict with the Proposed Rule; and

o Each initial regulatory flexibility analysis shall also contain a description of any
significant alternatives to the Proposed Rule which accomplish the stated
objectives of applicable statutes and which minimize any significant economic
impact of the Proposed Rule on small entities.

This analysis and these requirements are described in Appendix A.

3.10 DATA SOURCES
The following is a list of the sources for the primary data sources used in this report:

e Mine Safety and Health Administration (MSHA);
e United States Census Bureau;

e Bureau of Labor Statistics (BLS);

e EVA coal models;

¢ Morgan Worldwide model mine analysis;

e U.S. Energy Information Administration (EIA);

e U.S. Environmental Protection Agency (EPA);

e |IMPLAN; and

e OSMRE.

1905 .5.C. § 601 et seq.
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KEY UNCERTAINTIES AND LIMITATIONS TO THE ANALYSIS

The forecasts of coal demand, production, and industry response to the implementation of
the final regulation are subject to uncertainty. The key uncertainties and how they are
addressed in this analysis are presented in Exhibit 3-4.

EXHIBIT 3-4.

TREATMENT OF KEY UNCERTAINTIES IN THE REGULATORY IMPACT ANALYSIS

UNCERTAINTY

TREATMENT OF UNCERTAINTY

Compliance costs and changes in industry
behavior that will be associated with this
rulemaking are not known with certainty.

Compliance costs and changes in industry
behavior in response to the rule will vary by mine
type and location, and according to site-specific
conditions.

When compliance costs will be incurred by
industry and SRAs is not known with certainty.

We developed a detailed description of each element of the rule,
and conducted an engineering analysis of the expected impacts of
the rule on mine operations.

Because the industry is heterogeneous, we forecast impacts at 13
model mines across the U.S. to provide a representational
understanding of the changes actual mines may face. In doing so,
the analysis provides an overall measure of the scope and scale of
potential changes under each alternative, but is not likely to be
accurate with regard to any specific mining operation.

Specific to longwall operations, OSMRE is conducting an additional
analysis of potential impacts, and has requested comment on this
issue in the Proposed Rule.

We estimate that all coal production after 2020 will be produced in
compliance with the Proposed Rule. This is likely to be
conservative, since some coal production will be grandfathered.

Future coal demand is not known with certainty.

Three baseline coal demand scenarios are estimated. In addition
to the most likely to occur scenario, “high coal demand” and “low
coal demand” scenarios are conducted.

Future coal supply is not known with certainty.

Whether or not the Proposed Rule will result in
permitting delays is unknown.

The method for forecasting future coal production is detailed in
Chapter 5 of this analysis. The resulting forecast is compared
against other published coal forecasts (specifically, EIA).

The analysis qualitatively discusses the potential for the Proposed
Rule to result in additional permit delays. OSMRE has asked for
public comment on this issue.

Estimates of the future benefits of this rule rely
on assumptions about industry behavior, market
conditions, and site-specific conditions.

The model mines analysis is used in each coal region to arrive at
quantified estimates of the impacts of the rule in terms of
reducing the number of degraded stream miles, increasing the
number of forested acres protected or restored, and reducing air
emissions from mining operations. A number of other benefit
categories are described qualitatively.

Future regulatory initiatives that could impact the
industry are not known.

The analysis identifies existing and potential environmental
regulations that are expected to influence mining practices / coal
demand and legislative initiatives to reduce greenhouse gas
emissions.

The impacts of changes in the cost of coal
production will likely influence demand for
natural gas and other substitute fuels. Similarly,
changes in air pollutant emissions due to a
reduction in coal burning at power plants and
associated changes in carbon emissions from the
electric utility industry are not calculated.

It is beyond the scope of this analysis to understand the
environmental costs or benefits that may be associated with
switching to an alternative fuel than coal, such as natural gas, that
may occur due to changes in coal demand associated with this
rule. We also do not capture potential offsetting changes in
employment demand that could be associated with increased
demand for alternative fuels that could occur.
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CHAPTER 4 | COMPLIANCE COST ANALYSIS

This chapter describes the approaches we used to forecast compliance costs associated
with the Proposed Rule, including assumptions made within those approaches. It also
provides a summary of forecast compliance costs, both by region and industry-wide. This
information is provided to detail the likely cost impacts of the Proposed Rule on both
industry and State Regulatory Authorities (SRA).

4.1 INTRODUCTION AND SUMMARY OF RESULTS

Depending on the alternative selected, the Proposed Rule has the potential to result in
increased administrative costs to the coal mining industry and SRAs, increased
operational costs for coal mining entities, the “stranding” of coal reserves in areas where
it may no longer be viable to mine under the new rules™® shifts in the geographic
distribution of coal production due to changes in the relative cost of coal production, and
changes in the total quantity of coal produced.

This cost analysis estimates the incremental administrative and operational costs
anticipated to result from the Proposed Rule (i.e., the changes in these costs expected due
to the Proposed Rule over and above baseline costs that would be incurred in the absence
of the rule). In this chapter we present our cost method, as well as a summary of the
forecast compliance costs under the Proposed Rule. For information on compliance costs
under the other Alternatives, please see Chapter 8.

Under the Proposed Rule, annualized costs are expected to be $52 million (discounted at
a rate of seven percent). These anticipated incremental costs relative to the baseline
would have represented approximately 0.1 percent of 2013 coal revenues. As is shown in
Exhibit 4-2, forecast compliance costs vary significantly between regions and by mine

type.

The sections that follow discuss the method behind our cost model and provide more
detailed findings.

101 see Chapter 3 for discussion of stranded reserves.
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TOTAL FORECAST COAL PRODUCTION UNDER PROPOSED RULE (MILLIONS OF TONS)

EXHIBIT 4-1.
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4.2 COMPLIANCE COST METHOD
To develop an estimate of the total compliance costs of the rule, we estimate the expected
increase in operational and administrative costs for each of the thirteen model mines (as
detailed in Appendix B). We then convert these costs to costs per ton of coal produced.
We then aggregate costs per ton using our forecast of future coal production over the
timeframe for this analysis (2020 to 2040).

In regions with multiple surface or underground model mines (i.e. Appalachian Basin and
the Illinois Basin), 2013 coal production data for active mines provided by MSHA is used
to generate weighted regional compliance cost estimates.'® Specifically:

e Compliance costs for the Central Appalachian surface area model mine are
assumed to be representative of costs for mines in Central and Southern
Appalachia with annual production greater than 1,000,000 tons, which constitute
approximately 29 percent of regional production;

e Compliance costs for the Central Appalachian surface contour model mine are
assumed to be representative of costs for remaining Central and Southern
Appalachian surface mine production (45 percent of regional production);

e Compliance costs for the Northern Appalachian surface model mines are
assumed to be representative of the surface mining within the Northern
Appalachia (26 percent of total regional production); and

e Longwall mining is estimated to comprise 61 percent of underground mining in
Appalachia; 29 percent in the Illinois Basin.

The sections below detail the method behind both operational and administrative cost
calculations.

OPERATIONAL COST METHOD
As outlined in Chapter 2, coal mining operations vary substantially from region to region,
within a region, and even within a mining type in a given region. Thus, we employ a
model mines analysis to determine the likely changes that will be made by mine operators
in response to the Proposed Rule. For a specific discussion and method used in the model
mines analysis, see Appendix B.

Increased operational costs related to the Proposed Rule primarily include the following:

o Haulage costs — haulage costs are associated with moving mine spoils; these costs
vary based on the requirements of each alternative, and only apply where valley
fills occur;

e  Stream restoration costs — the costs of returning to form and/or function streams
disturbed due to mining;

102 MSHA. 2013b. MSHA Annual Coal Production Data 2013. Provided by OSMRE July 24, 2014.
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e Stream enhancement costs — the costs of mitigating any adverse effects to streams
as required under each regulatory alternative, for fish and wildlife enhancement,
including mitigation; and,

o Reforestation/PMLU costs — costs associated with reforesting or return to pre-
mining land use (PMLU) requirements.

Exhibit 4-3 presents specific operational cost assumptions by model mine. For each
model mine site, the engineers considered the topography, geology, hydrology,
equipment needs, strip ratios, and other site-specific conditions to determine the most
appropriate and likely industry response to the new regulations. The engineers used their
expertise in applying industry standards and best practices, including consideration of site
stability and safety considerations, to select the most appropriate actions and associated
costs for each model mine. Recognizing that assumptions in the engineering analysis are
important to the overall results of the regulatory impact analysis, a number of sensitivity
analyses were conducted related to specific assumptions. These sensitivity analyses are
described in Appendix B, Part 6. Tested assumptions included assumptions related to
hourly equipment costs for haulage costs, spoil handling percentage of overburden in
haulage costs, per acre costs of reforestation in riparian zones, production levels and
stripping ratios. OSM requests public comment on these assumptions.
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SELECTED OPERATIONAL COST ASSUMPTIONS BY MODEL MINE AND ALTERNATIVE

REGION AND MINE TYPE

BASELINE

PROPOSED RULE

Central Appalachia-
Surface Area

Central Appalachia-
Surface Contour

Central Appalachia -
Underground (R&P)

N. Appalachia -
Underground (LW)

N. Appalachia- Surface

Colorado Plateau-
Underground (LW)

Colorado Plateau-
Surface

Illinois Basin-
Underground (R&P)

Illinois Basin-
Underground (LW)

Illinois Basin- Surface

Gulf Coast- Surface

- Postmining land use is forestry

- Postmining land use is forestry

- Postmining land use is forestry

- Postmining land use is hayland/pasture
- Postmining land use is hayland/pasture
- Postmining land use is hayland/pasture

- Hydrologically ephemeral streams with a
one square mile drainage basin are
classified as intermittent and are mined
through

- n/a
- n/a

- Spoil from initial boxcut minimally graded
in postmining topographic configuration.

- Postmining land use is forestry, as is
common practice in region

- Hydrologically ephemeral streams with a
one square mile drainage basin are
classified as intermittent and are mined
through

- Haulage of excess spoil required.

- Average haul distance 7,000 feet.

- Postmining land use is forestry.

- $600 per linear foot restoration cost for
intermittent and perennial streams.

- $800 per linear foot stream enhancement cost.

- Incremental haulage costs of $0.17 per ton for
truck/dozer use.!

- Haulage of excess spoil required.

- Average haul distance 7,500 feet.

- Postmining land use is forestry.

- $600 per linear foot restoration cost for
intermittent and perennial streams.

- $800 per linear foot stream enhancement cost.

- Incremental haulage costs of $0.82 per ton for
truck/dozer use. !

- Postmining land use and reforestation costs of $0.02
per ton of coal produced.

- Postmining land use and reforestation costs of $0.01
per ton of coal produced.

- Postmining land use is forestry.

- Postmining land use and reforestation costs of $0.01
per ton of coal produced.

- All hydrologically ephemeral streams previously
classified as intermittent are reclassified as
ephemeral.

- Topsoil salvage is required for large surface area for
3-foot topsoil thickness.

- No material changes in engineering requirements
between the baseline and the Proposed Rule.

- No material changes in engineering requirements
between the baseline and the Proposed Rule.

- Postmining land use and reforestation costs of $0.01
per ton of coal produced in riparian corridor.

- Topsoil salvage already required in this region.

- All hydrologically ephemeral streams previously
classified as intermittent are reclassified as
ephemeral.

- Topsoil salvage is required for large surface area for
3-foot topsoil thickness.
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REGION AND MINE TYPE BASELINE PROPOSED RULE
Northern Rocky Mountain Hydrologically ephemeral streams with a | - Extremely large coal reserve per mine.
& Great Plains - Surface one square mile or greater drainage basin | -All hydrologically ephemeral streams previously
Area are classified as intermittent and are classified as intermittent are reclassified as
mined through ephemeral.

Western Interior -
Surface

Western Interior -
Underground (R&P)

Northwest- Surface

- Topsoil salvage is required for large surface area for
2 feet topsoil thickness.

n/a - No specific model mine created for the Western

Interior due to similarity to lllinois Basin, assumed

to be similar to Illinois Basin Surface Mine.

-n/a - No specific model mine created for Western Interior

due to similarity to Illinois Basin, assumed to be

similar to Illinois Basin Underground Room and Pillar

Mine.

- Regrade is not landformed - $235 per linear foot restoration cost for streams *

- Average haul distance 7,000 feet.

Note: Cost estimates are described in detail in Appendix B. Recognizing that assumptions in the engineering analysis are

important to the overall results of the regulatory impact analysis, a number of sensitivity analyses were conducted related to

specific assumptions. These sensitivity analyses are described in Appendix B, Part 6. Tested assumptions included assumptions
related to hourly equipment costs for haulage costs, spoil handling percentage of overburden in haulage costs, per acre costs

of reforestation in riparian zones, production levels and stripping ratios. OSMRE requests public comment on these

assumptions.

! Haulage costs are dependent on topography, size of permit, equipment, and mining ratio at a particular site.

ADMINISTRATIVE COST METHOD

For purposes of this analysis, administrative costs are defined as the industry and
government costs associated with time spent on permitting activities and requirements as
well as related material costs (e.g. digital elevation modeling software and biological
sampling). OSMRE estimated administrative efforts expected to result from the Proposed
Rule for purposes of meeting the requirements of the Paperwork Reduction Act (PRA).
These efforts were calculated on an annual basis, per permit, for mine operators and
SRAs, based on experience and collaboration with the state regulators. Because of
OSMRE’s experience and close ties with the SRA’s, we use OSMRE estimates to inform
the administrative costs calculated below. For more detailed information on OSMRE’s
effort calculations, please see the PRA prepared by OSMRE.

Administrative Assumptions in the PRA analysis

In order to comply with the PRA, OSMRE estimated the aggregate burden (in hours) for
information collection for the Proposed Rule, along with associated wage rates for
industry and government. Specifically, OSMRE calculated the number of hours needed
to comply with each element of the rule by 30 CFR sections (please see Exhibit 4-4 for
specific sections). Wage costs were then obtained from the Bureau of Labor Statistics
(BLS) and burdened onto the wage costs using a rate of 1.4 on the salary for industry
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personnel and 1.5 for state employees.'® OSMRE’s Original calculations were
developed to be “per permit,” which we assume to reflect “per mine” efforts.

EXHIBIT 4-4. PROPOSED RULE SECTIONS UNDER REVISION THAT INVOLVE ADMINISTRATIVE
EFFORTS
ELEMENT 30 CFR SECTION | DEFINITION
774.15 Requires update of PHC determination as part of permit renewal application.
Regulatory authority must review monitoring results and reevaluate the
adequacy of the CHIA as part of the permit renewal application review process.
779.24/ 783.24 | Requires mapping of public water supplies, wellhead protection zones, and any
mine-water pumping facilities within permit and adjacent areas.
780.21/ 784.21 | Requires expanded CHIA findings and adds requirement for establishment of
corrective action thresholds for parameters of concern.
780.22/ 784.22 | Contains new requirements for information on alternative water resources with
respect to protected water supplies.
DEEINITION OF 780.23/ 784.23 | Requires regulatory authority to reconsider the adequacy of the proposed

MATERIAL DAMAGE

780.29/ 784.29

800.18

816.34/ 817.34

816.41/ 817.41

monitoring plan after review of the permit application and preparation of the
CHIA.

Adds requirements for surface-water runoff control plan and inspection and
reporting program.

Adds new requirements to address bond and financial assurance needs to
guarantee treatment of pollutional discharges requiring long-term treatment.
Adds an inspection reporting requirements pertaining to storm water runoff
control.

This proposed section would add three new requirements that must be met
before the regulatory authority may approve a proposed discharge to an
underground mine.

BASELINE DATE

780.19/ 784.19

Requires additional baseline data for hydrology and aquatic biology.

COLLECTION
MONITORING 800.40 Adds new bond release application requirements.
DURING MINING
AND RECLAMATION
816.35-37/ Establishes new requirements for surface, groundwater and biological
817.35-37 monitoring.
MINING THROUGH 780.12 Defined and counted under revegetation, topsoil management and reforestation

STREAMS

780.37/ 784.37

element

Requires explanation of why stream crossings are needed for roads and how
they comply with other requirements.

ACTIVITIES IN OR
NEAR STREAMS
(INCLUDING EXCESS
SPOIL AND COAL
REFUSE)

INDUSTRIAL ECONOMICS,

816.71/ 817.71

Requires daily inspection log of excess spoil disposal facilities.

103 B S (Bureau of Labor Statistics). 2014a. Occupational Employment Statistics: May 2013 National Industry Specific
Occupational Employment and Wage Estimates. United States Department of Labor.

http://www.bls.gov/oes/2013/may/oes nat.htm; BLS. 2014b. Employer Costs for Employee Compensation March - 2014.

United States Department of Labor. http://www.bls.gov/news.release/archives/ecec 06112014.pdf
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ELEMENT 30 CFR SECTION | DEFINITION

780.28/ 784.28 | Requires additional information and demonstrations when an applicant proposes
to conduct operations adjacent to (within 100 feet), within, or through an
intermittent or perennial stream.

779.19/ 783.19 | Requires the applicant to identify, describe, and map existing vegetation and
plant communities as well as those plant communities that would exist under
conditions of natural succession

REVEGETATION, 780.12/ 784.12 | Requires detailed soil handling, revegetation and stream restoration plans.
TOPSOIL
MANAGEMENT AND
REFORESTATION

780.24/ 784.24 | Adds new demonstration and approval requirements for alternative postmining
land uses.

FISH AND WILDLIFE | 779.20/ 783.20 | Requires site specific enhancement measures. Regulatory authority must
PROTECTION AND document disposition of all U.S. Fish and Wildlife Service comments on
ENHANCEMENT threatened and endangered species elements of the permit application.

An estimate of the total annual materials costs were also developed by OSMRE. This
cost estimate included (a) total capital and start-up costs and (b) total operation and
maintenance and purchase of services components. Capital and start-up costs include,
among other items, computers and software; monitoring, sampling, drilling and testing
equipment; and record storage facilities. The cost of purchasing or contracting out
information collection services was also included in this cost burden estimate.

Using the labor hour, wage cost, and non-wage cost estimates derived by OSMRE for
both industry and SRAs, we calculated the total administrative cost burden. Specifically,
we used the following steps:

1. Labor hours were multiplied by hourly wage rates to calculate total labor costs
per permit;

2. Materials costs were then added to total labor costs;

3. Total labor costs and material burden costs for each 30 CFR section described in

Exhibit 4-4 were assigned to underground mines (UG), surface mines (SM), or
both (B);

4. Total labor costs and material costs were determined to be either one-time or
recurring costs under relevant 30 CFR sections;

5. By 30 CFR section, we summed all one-time SM costs, all one-time UG costs, all
recurring SM costs, and all recurring UG costs in order to obtain total one-time
and recurring costs per SM and UG mine; and

6. Costs were calculated over the life of the model mine and then converted to per
ton costs.
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Industry and government administrative costs are summarized in Exhibits 4-5 and 4-6.

EXHIBIT 4-5. PER PERMIT ADMINISTRATIVE INDUSTRY COST OF THE PROPOSED RULE BY
ELEMENT
LABOR COSTS | MATERIALS TOTAL
TOTAL ONE-
ELEMENTS MINE TYPE | HOURS (HOURS X COSTS (NON- RECURRING
a TIME COST
WAGE) WAGE COSTS) COSTS
Definition of Material Damage to M
the Hydrologic Balance 16 $8532 $3,000? $2,746 $1,107
UG 2 a
16 $853 $3,000 $2,746 $1,107
Baseline Data Collection and
Analysis SM 36 $1,919 $19,670 $21,589 $0
UG 36 $1,919 $19,670 $21,589 $0
Monitoring During Mining and
Reclamation SM 36 $1,9192 $4,550% $0 $6,469
UG 36 $1,919° $4,550° $0 $6,469
Mining Through Stream SM 2 $107 $650 $757 $0
UG 4 $213 $250 $463 $0
Activities In or Near Streams,
Including Excess Spoil and Coal SM
Refuse 397 $21,164% $0 $1,706 $19,458
UG
375 $19,9917 $0 $533 $19,458
Revegetation, Topsoil
Management, and Reforestation SM 22 $1,173 $4,650 $5,823 $0
UG 22 $1,173 $4,650 $5,823 $0
Fish and Wildlife Protection and M
Enhancement 8 $426 $0 $426 $0
UG 8 $426 $0 $426 $0
Total Industry Administrative
Cost (Surface)® $33,047 $27,034
Total Industry Administrative
Cost (Underground)® $31,581 $27,034
Notes:
! Wage rate calculated at $53.31 per hour.
2 Denotes a portion of costs are expected to be recurring (i.e., borne annually) for life of the mine.
3 Not all costs apply to all mines in all regions.
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EXHIBIT 4-6. PER PERMIT ADMINISTRATIVE GOVERNMENT COST OF THE PROPOSED RULE BY

ELEMENT
LABOR COSTS
ELEMENT MINE TYPE HOURS TOTAL COST
(HOURS X WAGE)*
Definition of _Material Damage to M
the Hydrologic Balance 20.5 $1,001 $1,001
UG 20.5 $1,001 $1,001
Baseline Data Collection and
Analysis SM 8 $390 $390
uG 8 $390 $390
Mining Through Stream SM 5.5 $268 $268
uG .5 $24 $24
Activities In or Near Streams,
Including Excess Spoil and Coal SM
Refuse 11 $537 $537
UG
6 $293 $293
Revegetation, Topsoil
Management, and Reforestation SM 16 $781 $781
uG 6.5 $317 $317
Fish and Wildlife Protection and M
Enhancement 2 $98 $98
UG 2 $08 $08
Total Industry Administrative
Cost (Surface)? $3,075 $3,075
Total Industry Administrative
Cost (Underground)? $2,123 $2,123
Notes:
! Wage rate calculated at $48.81 per hour.
2 Not all costs apply to all mines in all regions.

Adapting Compliance Costs to Model Mines

After calculating administrative costs for both industry and SRAS on a per permit basis,
we then removed costs associated with elements that were not relevant to particular
regional mines. That is, not all mines are expected to incur all cost components. We note
that this effort did not substantively change the outcome of the estimated compliance
costs per ton of coal produced.

The results are total costs per ton by mine type and region. As explained above, for the
Appalachian Basin surface and underground mines, and Illinois Basin underground
mines, a weighted average is calculated to generate regional mine type costs. Exhibit 4-7
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describes the percent of total compliance costs by cost category for each region and
model mine. As shown:

Central Appalachian Basin surface area mining incurs costs primarily related to
increased haulage costs, with some costs related to reforestation, stream
restoration, and industry administrative costs;

Central Appalachian Basin surface contour mines are forecast to incur costs
primarily related to haulage as well as some reforestation stream restoration, and
industry administrative costs;

Illinois Basin and Western Interior surface mines are forecast to see cost
increases primarily related to stream restoration costs; We note that while costs
are highest on the basis of costs per ton in these mines, the overall production of
this mine type at the national scale is relatively modest;

Northern Rocky Mountain, Colorado Plateau, and Gulf Coast surface mining
operations are forecast to incur costs that primarily stem from increased
reforestation costs as well as some stream restoration costs;

Northwest surface mining operations are forecast to see costs primarily related to
reforestation and stream restoration as well as some industry administrative
requirements;

Northern Appalachian Basin surface contour mines are forecast to incur costs
primarily related to reforestation as well as some stream restoration and industry
administrative costs;

Compliance costs anticipated for underground mining activities in all regions are
related to increased reforestation costs and the administrative requirements of the
rule. Central Appalachian Basin underground room and pillar mines are forecast
to see costs primarily related to industry administrative costs as well as some
reforestation costs. Northern Appalachian Basin and Colorado Plateau
underground longwall mines are forecast to incur costs primarily related to
reforestation, with a smaller percentage coming from administrative
requirements. Illinois Basin and Western Interior underground mining operations
are forecast to incur costs entirely from additional administrative costs.
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EXHIBIT 4-7. PERCENTAGE OF INCREASED COMPLIANCE COSTS BY COST CATEGORY PER MODEL MINE
STREAM INDUSTRY GOVERNMENT
REGION MINE HAULAGE RESTORATION REFORESTATION ADMINISTRATIVE ADMINISTRATIVE
Central - Surface Area 59% 4% 35% 2% 0%
Central - Surface Contour 73% 1% 23% 3% 0%
Appalachia Northern - Surface Contour 0% 11% 77% 12% 0%
Central - Room & Pillar 0% 0% 15% 84% 0%
Northern - Longwall 0% 0% 99% 0% 1%
Colorado Plateau Surface Area 0% 15% 84% 2% 0%
Longwall 0% 0% 60% 40% 0%
Gulf Coast Surface Area 0% 10% 88% 2% 0%
Surface Area 0% 96% 2% 2% 0%
Ilinois Basin Room & Pillar 0% 0% 0% 99% 1%
Longwall 0% 0% 0% 97% 3%
Northern Rocky
Mountains and Surface Area 0% 13% 85% 1% 1%
Great Plains
Northwest Surface Area 0% 33%] 55% 12% 0%
Western Interior Surface Area 0% 96% 2% 2% 0%

Room and Pillar

0%

0%

0%

99%

1%
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EXHIBIT 4-8. INCREASED COMPLIANCE COSTS PER TON
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Surface - Area

Western Interior

Surface - Area

Surface - Area
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# Haulage

M Stream Restoration
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= Reforestation/PMLU

=2 Industry Administrative

_\\\\\N m Government Administrative
A\
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Surface - NAPP Contour

Appalachia

Surface - CAPP Contour

Surface - CAPP Area
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Notes:

The model developed for Illinois Basin surface and room and pillar underground mines were also
used to evaluate impacts to the Western Interior mining activities.
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4.3 IMPACTS OF THE RULE ON COAL PRODUCTION

As discussed elsewhere in this report, changes in operational and administrative costs are
expected to lead to changes in the price of coal produced. Increased coal prices are
expected to influence the demand for coal, the regional distribution of coal production,
and the total tonnage of coal produced by various mine types. This section summarizes
the results of the coal market modeling efforts used in this analysis (see Appendix F for
more detail). These results are presented here to illustrate the trends in anticipated coal
production both before and after rule implementation. The Proposed Rule forecast
production levels are also used to calculate the total compliance costs associated with the
rule, both to industry and government entities.

As shown in Exhibits 4-9 and 4-10, under the baseline (i.e., in the absence of the rule),
our model shows that the total tonnage of coal produced from surface mining operations
is forecast to decline, primarily in the Appalachian Basin. The anticipated decline results
from the relatively high production costs of Appalachian coal and market acceptability of
other coal types (see Appendix F). Over the time period of this analysis, Appalachian
surface mining is expected to decline from 58.3 million tons to 46.7 million tons of
production, under the baseline. Under the Proposed Rule, underground mining activity is
expected to increase slightly by 2025 but then decrease by 2040, with the increase in
production driven by both the Appalachian Basin and Illinois Basin (see Exhibits 4-11
and 4-12). As shown in Exhibit 4-12, Illinois Basin is expected to see a decrease in
underground production from 131 million tons to approximately 126 million tons over the
time period of this analysis. We do not anticipate any significant impacts on highwall
mining from the SPR. While highwall mining could occur under a stream, the recovery
factor is typically lower than underground mining and the risk of subsidence is less than
for underground mining. As such, highwall mining is not addressed further in this
analysis.

For this analysis, compliance costs associated with implementation of the Proposed Rule
developed in this chapter are entered into a coal market model to examine industry-level
effects of the rule. The market model of forecast coal production is then used in this
chapter to calculate total compliance costs to both industry and government. The detailed
assumptions and results of this forecast are described in Appendix F.
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EXHIBIT 4-9. BASELINE SURFACE COAL PRODUCTION BY REGION, 2020-2040 (MILLIONS OF

TONS)
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EXHIBIT 4-10. BASELINE SURFACE COAL

PRODUCTION BY

REGION, 2020-2040 (MILLIONS OF

TONS)

REGION 2020 2025 2030 2035 2040
Appalachian Basin 58.3 59.2 57.2 53.8 46.7
Colorado Plateau 27.8 27.5 31.1 31.1 24.4
Gulf Coast 54.3 54.4 54.3 54.1 54.0
Illinois Basin 34.9 33.4 30.5 26.4 23.4
Northern Rocky Mountains

and Great Plains 542.7 548.6 539.8 498.2 459.2
Northwest 2.0 2.0 2.0 2.0 2.0
Western Interior 1.3 1.3 1.3 1.2 1.2
Total 721.4 | 726.3 716.1 666.9 | 610.9

Note: For comparison, EIA reports 2012 UG production totals as approximately
673 million short tons. (EIA Annual Coal Report 2012, Published December 12,
2013. Table 7 http://www.eia.gov/coal/annual/pdf/acr.pdf)

INDUSTRIAL ECONOMICS, INCORPORATED

4-15




Regulatory Impact Analysis of the Stream Protection Rule

July 2015

EXHIBIT 4-11. BASELINE UNDERGROUND COAL PRODUCTION BY REGION, 2020-2040 (MILLIONS

OF TONS)
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EXHIBIT 4-12.

BASELINE UNDERGROUND COAL PRODUCTION BY REGION, 2020-2040 (MILLIONS

OF TONS)

REGION 2020 2025 2030 2035 2040
Appalachian Basin 177.8 187.2 186.4 179.1 146.0
Colorado Plateau 35.5 29.8 24.1 23.0 22.8
Gulf Coast 0.0 0.0 0.0 0.0 0.0
Illinois Basin 131.3 142.5 146.5 142.3 126.3
Northern Rocky Mountains

and Great Plains 13.1 11.6 11.3 11.2 11.1
Northwest 0.0 0.0 0.0 0.0 0.0
Western Interior 0.1 0.1 0.1 0.1 0.1
Total 357.9 371.2 368.5 355.7 | 306.3
Note: For comparison, EIA reports 2012 UG production totals as approximately
342 million short tons (EIA. 2013a).

Our model anticipates that coal production will decrease in aggregate under the rule by
approximately 0.2 percent in response to increased costs of producing coal when
compared with production expected under the baseline. On average, total annual
production is expected to decrease by about 1.9 million tons, as shown in Exhibit 4-13.
As part of this change, a decrease in overall surface production (approximately 0.1
percent) is anticipated, which is made relatively more expensive by this rule.
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The decline is largely a result of a decrease in surface mining production in the
Appalachian Basin. The analysis also suggests that underground coal production in
Appalachia will decrease by 0.3 percent as a result of the Proposed Rule relative to
baseline forecast production. Exhibits 4-13 through 4-17 summarize the results of the
coal market forecast analysis under the Proposed Rule. Exhibit 4-13 shows the average
annual coal production by region and mine type under the Proposed Rule relative to the
baseline. Exhibits 4-14 and 4-15 present surface and underground production forecasts
under the Proposed Rule for selected years. Exhibits 4-16A, 4-16B and 4-17 summarize
the changes in coal production under the Proposed Rule.

In other areas, such as the Illinois Basin, production is expected to decrease relative to
baseline forecast production, but the magnitude of the expected change due to the
Proposed Rule is not as large as in the Appalachian Basin. In the Illinois Basin, increased
coal prices due to the rule lead to decreased coal demand from coal-fired power plants.
As noted above, we do not anticipate any significant impacts on highwall mining from
the SPR.

AVERAGE ANNUAL COAL PRODUCTION CHANGE FORECAST BY REGION AND MINE
TYPE UNDER THE PROPOSED RULE RELATIVE TO BASELINE (MILLIONS OF TONS)
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EXHIBIT 4-14. SURFACE COAL PRODUCTION FORECAST BY REGION UNDER PROPOSED RULE, 2020-

2040 (MILLIONS OF TONS)

REGION 2020 2025 2030 2035 2040
Appalachian Basin 58.1 58.7 56.9 53.7 46.6
Colorado Plateau 27.8 27.5 31.1 31.1 24.4
Gulf Coast 54.3 54.4 54.3 54.2 54.0
Illinois Basin 34.8 33.3 30.4 26.4 23.4
Northern Rocky Mountains

and Great Plains 541.7 547.5 539.2 498.0 459.2
Northwest 2.0 2.0 2.0 2.0 2.0
Western Interior 1.3 1.3 1.3 1.2 1.2
Total 720.0 724.7 715.2 666.5 | 610.8

EXHIBIT 4-15. UNDERGROUND COAL PRODUCTION FORECAST BY REGION UNDER PROPOSED RULE,
2020-2040 (MILLIONS OF TONS)

REGION 2020 2025 2030 2035 2040
Appalachian Basin 177.3 186.1 185.8 178.8 145.9
Colorado Plateau 35.5 29.8 24.1 23.0 22.8
Gulf Coast 0.0 0.0 0.0 0.0 0.0
Illinois Basin 130.8 142.1 146.4 142.2 | 126.63
Northern Rocky Mountains

and Great Plains 13.1 11.6 11.3 11.2 11.1
Northwest 0.0 0.0 0.0 0.0 0.0
Western Interior 0.1 0.1 0.1 0.1 0.1
Total 356.9 369.8 367.7 355.4 | 306.2

INDUSTRIAL ECONOMICS, INCORPORATED

4-18



Regulatory Impact Analysis of the Stream Protection Rule

July 2015

ANNUAL CHANGES IN COAL PRODUCTION UNDER THE PROPOSED RULE

RELATIVE TO BASELINE (MILLIONS OF TONS)

EXHIBIT 4-16A.
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EXHIBIT 4-16B. ANNUAL COAL PRODUCTION UNDER BASELINE CONDITIONS AND THE PROPOSED
RULE, 2020-2040 (MILLIONS OF TONS)

1100 Average percentage change in
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Note: Baseline forecast coal production, absent the Proposed Rule, shows a decrease in national coal production of
162 million tons between 2020 and 2040, representing a 15 percent decrease during the study period for our analysis.
The annual reduction in tons of coal produced due to the Proposed Rule ranges from a decrease of 4.6 million tons in
2022 to a decrease of 0.2 million tons in 2039, with an average annual decrease of 1.9 million tons compared to
forecast baseline production. While the specific assumptions and results of the model can be debated, the direction
of the resulting change, i.e., the impact of the rule is an increase in cost that results in decreased coal production, is
robust.
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EXHIBIT 4-17. SUMMARY OF COAL PRODUCTION FORECAST UNDER BASELINE AND PROPOSED RULE
(MILLIONS OF TONS)

e ANNUAL

ALTERNATIVE e 2020 2025 2030 2035 2040 AVERAGE
(2020-2040)
SM 721.4 726.3 716.1 666.9 610.9 694.7
Baseline uG 357.9 371.2 368.5 355.7 306.3 358.5
TOTAL | 1,079.3 1,097.5 1084.6 1,022.6 917.2 1,053.2
SM 720.0 724.7 715.2 666.5 610.8 693.6
Proposed Rule UG 356.9 369.8 367.7 355.4 306.2 357.7
TOTAL | 1,077.0 1,094.5 1,083.0 1,021.9 917.0 1,051.4
SM (1.3) (1.3) 0.9 (0.4) 0.1) (1.0

Net Change due to

Proposed Rule uG (1.0) (1.3) (0.7) (0.3) (0.1) (0.8)
TOTAL (2.3) (2.7) (1.6) (0.7) (0.2) (1.9)
SM (0.2) (0.2) (0.1) (0.1) 0 (0.1)
Percent Change (%) | UG (0.3) (0.4 (0.2) (0.1) 0 (0.2)
TOTAL (0.2) (0.3) (0.1) (0.1) 0 (0.2)

4.4

COMPLIANCE COST RESULTS

INDUSTRY OPERATIONAL COSTS
The impacts of the Propose Rule on costs to industry are anticipated to vary across mine
type and region (as presented in Exhibits 4-18 and 4-19). Some general conclusions:

Central Appalachian surface area mines are anticipated to experience cost
increases ($0.28 per ton), primarily due to the increase in haulage and
reforestation costs;

Central Appalachia surface contour mines will experience cost increases
($0.45per ton), primarily associated with an increase in haulage and reforestation
costs;

Northern Appalachia surface mines are anticipated to experience cost increases
(%0.43 per ton) primarily related to increased reforestation and PMLU costs;

Colorado Plateau surface mines will experience cost increases ($0.12 per ton)
primarily due to an increase in reforestation and PMLU costs;

Gulf Coast surface mines will experience cost increases ($0.16 per ton) primarily
due to an increase in reforestation and PMLU costs;

Illinois Basin surface mines will experience cost increases ($0.60 per ton)
primarily due to an increase in stream restoration costs;
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¢ Northern Rocky Mountain and Great Plains surface mines are anticipated to
experience cost increases ($0.01 per ton) associated with additional reforestation
and PMLU costs;

e Northwest surface mines will experience cost increases ($0.06 per ton) primarily
due to an increase in reforestation and PMLU and stream restoration costs;

e Western Interior surface mines will experience cost increases ($0.60 per ton)
primarily associated with an increase in stream restoration costs;

o Central Appalachia underground room and pillar mines are anticipated to
experience cost increases ($0.02 per ton) associated with additional reforestation
costs;

o Northern Appalachia underground longwall mines will experience cost increases
(%0.01 per ton) entirely from reforestation costs;

o Colorado Plateau underground longwall mines are expected to experience cost
increases ($0.01 per ton) primarily associated with an increase in reforestation
costs;

¢ lllinois Basin and Western Interior underground mines are not forecast to
experience any cost increases under the Proposed Rule; and,

e Across the entire United States, annualized operational compliance costs
associated with the Proposed Rule are estimated to be approximately
$45,000,000.
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OPERATIONAL COSTS UNDER THE PROPOSED RULE, (2014

DOLLARS)
INCREASED COAL PRODUCED INCREASED
REGION MINE TYPE OPERATIONAL COSTS |PER MINE (MILLION [ OPERATIONAL COSTS
PER MINE TONS) (PER TON)
Central - Surface Area® $10,500,000 37.0 $0.28
ggﬂgﬂri Surface $2,300,000 5.0 $0.45
Appalachian Basin Northerrl1 - Surface $690,000 16 $0.43
Contour
Central - Room & Pillar? $55,000 3.0 $0.02
Northern - Longwall? $660,000 69.3 $0.01
Colorado Plateau Surface Area $11,000,000 92.2 $0.12
Longwall $120,000 20.5 $0.01
Gulf Coast Surface Area $6,400,000 40.7 $0.16
Surface Area $7,500,000 12.4 $0.60
Illinois Basin Room & Pillar® $0 19.1 $0.00
Longwall® $0 106.0 $0.00
Northern Rocky
Mountain and Great Surface Area $13,000,000 1,056.2 $0.01
Plains
Northwest Surface Area $2,200,000 37.0 $0.06
Western Interior Surface Area $7,500,000 12.4 $0.60
Room and Pillar $0 19.1 $0.00

! These costs are weighted to provide an average cost for surface mines in Appalachia in Exhibit 4-19.
’ These costs are weighted to provide an average cost for underground mines in Appalachia in Exhibit 4-19.
® These costs are weighted to provide an average cost for underground mines in lllinois Basin in Exhibit 4-19.
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EXHIBIT 4-19. SUMMARY OF INCREASE IN INDUSTRY OPERATIONAL COSTS, SEVEN PERCENT
DISCOUNT RATE (2014 DOLLARS)

TOTAL COAL
MINE INCREASED PRODUCTION, TOTAL
REGION TYPE OPERATIONAL COSTS 2020-2040 OPERATIONAL COSTS
PER TON (ANNUALIZED)
(MILLIONS OF TONS)
Appalachia Surface’ $0.40 1,170 $16,000,000
UGt $0.01 3,765 $1,670,000
Colorado Plateau |Surface $0.12 622 $2,500,000
UG $0.01 551 $120,000
Gulf Coast Surface $0.16 1,141 $6,005,000!
Illinois Basin Surface $0.60 630 $13,500,000
uG! $0.00 2,950 $0
Northern Rocky g, tace $0.01 10,935 $4,710,000
Mountains
Northwest Surface $0.06 42 $86,100
Western Interior [Surface $0.60 26 $544,000
UG $0.00 3 $0
Total U.S. Industry
Operational Cost 21,835 $45,200,000
Impact
Note: Totals may not sum due to rounding.
! These costs are weighted to provide an average cost for mines in Appalachia. Specifically,
compliance costs for the Central Appalachian surface area model mine are assumed to be
representative of costs for mines in Central Appalachia with annual production greater than
1,000,000 tons (29 percent of regional production); compliance costs for the Central
Appalachian surface contour model mine are assumed to be representative of costs for
remaining Central Appalachian surface mine production (45 percent of regional production);
and compliance costs for the Northern Appalachian surface model mines are assumed to be
representative of the remaining portion of surface mining within the greater Appalachian Basin
region (26 percent of total regional production). Longwall mining is assumed to comprise 61
percent of underground mining in Appalachia; 29 percent in the Illinois Basin.

INDUSTRY ADMINISTRATIVE COSTS
Forecast administrative results varied across model mine and region. In most cases, the
added administrative costs per ton of coal produced added a very small amount to the
overall burden of the rule. The administrative costs borne by surface mines are higher
than for underground mines, and the regions experiencing the greatest cost per ton
produced are Western Interior and Appalachia. As shown in Exhibit 4-20, on a cost per
ton basis, the highest forecast administrative costs are expected to occur for Central
Appalachia underground room and pillar mines; these costs are estimated to be $0.10 per
ton. Exhibit 4-21 summarizes the results for the Industry Administrative cost analysis
across coal regions by mine type.
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INCREASE IN INDUSTRY ADMINISTRATIVE COSTS UNDER THE PROPOSED RULE,

INCREASED | COAL PRODUCED INCREASED

REGION MINE TYPE ADMINISTRATIVE PER MINE ADMINISTRATIVE

COSTS PER MINE | (MILLION TONS) | COSTS PER TON
Central - Surface Area® $260,000 37.0 $0.01
Central - Surface Contour* $180,000 5.0 $0.04
Appalachian Basin Northerr11 - Surface $92,000 16 $0.06

Contour

Central - Room & Pillar? $300,000 3.0 $0.10
Northern - Longwall? $370,000 69.3 $0.00
Colorado Plateau Surface Area $190,000 92.2 $0.00
Longwall $83,000 20.5 $0.00
Gulf Coast Surface Area $130,000 40.7 $0.00
Surface Area $130,000 12.4 $0.01
Illinois Basin Room & Pillar® $100,000 19.1 $0.01]
Longwall® $170,000 106.0 $0.00
g'r?étgfg';fg;k%smo““ta'” surface Area $190,000 1,056.2 $0.00
Northwest Surface Area $300,000 37.0 $0.01
Western Interior Surface Area $130,000 12.4 $0.01
Room and Pillar $100,000 19.1 $0.01

! These costs are weighted to provide an average cost for surface mines in Appalachia in Exhibit 4-21.
’ These costs are weighted to provide an average cost for underground mines in Appalachia in Exhibit 4-21.
® These costs are weighted to provide an average cost for underground mines in lllinois Basin in Exhibit 4-21.
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EXHIBIT 4-21. SUMMARY OF INCREASE IN INDUSTRY ADMINISTRATIVE COSTS, SEVEN PERCENT
DISCOUNT RATE (2014 DOLLARS)
INCREASED TOTAL COAL TOTAL
REGION MINE TYPE | ADMINISTRATIVE | PRODUCTION, 2020-2040 [  ADMINISTRATIVE
COSTS PER TON* (MILLIONS OF TONS) COSTS (ANNUALIZED)
Appalachia Surface’ $0.03 1,170 $1,300,000
UGt $0.04 3,765 $5,000,000
Colorado Plateau Surface $0.00 622 $43,000
UG $0.00 551 $80,000
Gulf Coast Surface $0.00 1,141 $120,000
Illinois Basin Surface $0.01 630 $230,000
UGt $0.00] 2,950 $260,000
Northern Rocky
Mountains Surface $0.00 10,935 $68,000
Northwest Surface $0.01 42 $11,000
Western Interior Surface $0.01 26 $9,200
UG $0.01 3 $530
Total U.S. Industry
Administrative Cost Impact 21,835 PLT00,000
Note: Totals may not sum due to rounding.
! This is the weighted average cost for relevant mines. Refer to Exhibit 4-19 for weighting method.

GOVERNMENTAL REGULATORY COSTS

To calculate additional costs on government entities due to the Proposed Rule on SRAsS,
we followed the same steps used to aggregate the administrative costs across the coal
industry. The additional annual costs of the rule to government agencies range from as
low as $1,830 per mine for underground mining regulating agencies in Illinois Basin and
the Western Interior, to as high as $2,546 per mine for surface area mining regulating
agencies in Central Appalachia and in the Northwest. Exhibits 4-22 and 4-23 provide the

results of the government administrative cost analysis.

TOTAL COMPLIANCE COST EFFECTS

Exhibit 4-24 presents the total compliance costs per ton of coal produced. Summing
forecast operational costs expected to be borne by industry, industry administrative costs,
and governmental administrative costs, we calculate the total compliance cost effects.

These are provided in Exhibit 4-25.
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EXHIBIT 4-22. INCREASE IN GOVERNMENTAL ADMINISTRATIVE COSTS UNDER THE PROPOSED RULE,
(2014 DOLLARS)

INCREASED COAL PRODUCED INCREASED
GOVERNMENT GOVERNMENT
REGION MINE TYPE ADMINISTRATIVE PER MI_:_\IEI\I(QA)ILLION ADMINISTRATIVE
COSTS PER MINE COSTS (PER TON)
Central - Surface Area® $2,500 37.0 <$0.01
gg;‘:gi'r; Surface $2,500 5.0 <$0.01
Appalachian Basin Northerrll - Surface $2.500 16 <$0.01
Contour
Central - Room & Pillar? $2,100 3.0 <$0.01
Northern - Longwall? $2,100 69.3 <0.01
Colorado Plateau Surface Area $2,400 92.2 <$0.01
Longwall $1,800 20.5 <$0.01
Gulf Coast Surface Area $2,500 40.7 <$0.01
Surface Area $2,500 12.4 <$0.01
Illinois Basin Room & Pillar® $1,800 19.1 <$0.01
Longwall® $1,800 106.0 <$0.01
Northern Rocky
Mountain and Great Surface Area $2,400 1,056.2 <$0.01
Plains
Northwest Surface Area $2,500 37.0 <$0.01
Western Interior Surface Area $2,500 12.4 <$0.01
Room and Pillar $1,800 19.1 <$0.01

! These costs are weighted to provide an average cost for surface mines in Appalachia in Exhibit 4-23.
2 These costs are weighted to provide an average cost for underground mines in Appalachia in Exhibit 4-23.
® These costs are weighted to provide an average cost for underground mines in lllinois Basin in Exhibit 4-23.
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EXHIBIT 4-23. SUMMARY OF INCREASE IN GOVERNMENT ADMINISTRATIVE COSTS, SEVEN PERCENT
DISCOUNT RATE (2014 DOLLARS)

INCREASED TOTAL COAL
REGION MINE TYPE [ GOVERNMENT cosTs | PRODUCTION, 2020-2040 |ro1a1 GOVERNMENT.
PER TON (MILLIONS OF TONS) COSTS (ANNUALIZED)
Appalachia Surface! <$0.01 1,170 $2,800
UGt <$0.01 3,764 $7,200
Colorado Plateau Surface <$0.01 622 $1,300
UG <$0.01 551 $990
Gulf Coast Surface <$0.01 1,141 $2,600
Illinois Basin Surface <$0.01 630 $1,500
UGt <$0.01 2,950 $5,000
Northern Rocky Mountains
and Great Plains Surface <$0.01 10,935 $24,200
Northwest Surface <$0.01 42 $98
Western Interior Surface <$0.01 27 $61)
Western Interior UG <$0.01 3 $5
Tota! US G.overnment 21,835 $46,000
Administrative Cost Impact
Note: Totals may not sum due to rounding.
! This is the weighted average cost for relevant mines. Refer to Exhibit 4-19 for weighting method.

EXHIBIT 4-24. SUMMARY OF TOTAL INDUSTRY AND GOVERNMENT COMPLIANCE COSTS OF THE
PROPOSED RULE PER TON (2014 DOLLARS)

TOTAL INCREASED
REGION MINE TYPE COSTS PER TON

Appalachia Surface! $0.43
UG* $0.05
Colorado Plateau Surface $0.12
UG $0.01
Gulf Coast Surface $0.16
Illinois Basin Surface $0.61
UGt $0.00
Northwest Surface $0.07
Western Interior Surface $0.61
UG $0.01

! This is the weighted average cost for relevant mines. Refer to

Exhibit 4-19 for weighting method.
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EXHIBIT 4-25. SUMMARY OF TOTAL INDUSTRY AND GOVERNMENT COMPLIANCE COSTS OF THE
PROPOSED RULE, ANNUALIZED, SEVEN PERCENT DISCOUNT RATE (2014 DOLLARS)

INDUSTRY INDUSTRY GOVERNMENT
OPERATIONAL |ADMINISTRATIVE |[ADMINISTRATIVE| TOTAL COSTS
REGION MINE TYPE COSTS COSTS COSTS (ANNUALIZED)
(ANNUALIZED) | (ANNUALIZED) | (ANNUALIZED)
Appalachia Surface $16,000,000 $1,300,000 $2,800 $17,000,000
UG $1,700,000 $5,000,000 $7,200 $6,700,000
Colorado Plateau Surface $2,500,000 $43,000 $1,300 $2,500,000
UG $120,000 $80,000 $990 $200,000
Gulf Coast Surface $6,100,000 $120,000 $2,600 $6,200,000
Illinois Basin Surface $13,000,000 $230,000 $1,500 $14,000,000
UG $0 $260,000 $5,000 $270,000
Northern Rocky Mountains
and Great Plains Surface $4,700,000 $68,000 $24,000 $4,800,000
Northwest Surface $86,000 $12,000 $98 $98,000
Western Interior Surface $540,000 $9,200 $61 $550,000
UG $0 $530 $5 $530
Surface $43,000,000 $1,800,000 $33,000 $45,000,000
Total U.S. Compliance Cost | - $1,800,000 $5,300,000 $13,000 $7,100,000
Impacts
TOTAL $45,000,000 $7,100,000 $46,000 $52,000,000
Note: Totals may not sum due to rounding.

ALTERNATIVE COAL DEMAND SCENARIOS
Due to the large number of variables inherent in forecasting future coal demand, we
present annualized compliance costs for two additional baseline and Proposed Rule coal
demand scenarios, representing “high coal demand” and “low coal demand” scenarios,
which are further discussed in Chapter 5. Using the high coal demand scenario,
annualized compliance costs would be expected to increase by approximately $2.3
million dollars relative to the expected base case coal demand scenario (a 4 percent
increase over reported costs). Under the low coal demand scenario, compliance costs
would decrease by approximately $6.8 million dollars relative to the base case coal
demand scenario as less coal is produced (representing an 13 percent decrease below
reported costs).
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EXHIBIT 4-26. COMPLIANCE COSTS OF THE PROPOSED RULE UNDER ALTERNATIVE BASELINE
SCENARIOS, ANNUALIZED, SEVEN PERCENT DISCOUNT RATE (2014 DOLLARS)

COMPLIANCE COSTS COMPLIANCE COSTS
(ANNUALIZED) (ANNUALIZED)
REGION MINE TYPE
LOW PRODUCTION HIGH PRODUCTION
SCENARIO SCENARIO
Appalachia Surface $16,000,000 $18,000,000
UG $6,100,000 $7,000,000
Colorado Plateau Surface $2,300,000 $2,600,000
UG $150,000 $220,000
Gulf Coast Surface $5,200,000 $6,200,000
Illinois Basin Surface $11,000,000 $14,000,000
UG $220,000 $280,000
Northern Rocky Mountains
and Great Plains Surface $3,500,000 $4,900,000
Northwest Surface $98,000 $98,000
Western Interior Surface $490,000 $550,000
UG $473 $530
Surface $39,000,000 $47,000,000
Total U.S. li t
otal U.S. Compliance Cost |, - $6,400,000 $7,500,000
Impacts
TOTAL $46,000,000 $55,000,000

4.5 LIMITATIONS AND UNCERTAINTIES
Exhibit 4-27 presents a summary of key uncertainties that affect cost estimates in this

chapter.
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EXHIBIT 4-27. TREATMENT OF KEY UNCERTAINTIES IN THE REGULATORY IMPACT ANALYSIS

UNCERTAINTY

TREATMENT OF UNCERTAINTY

Compliance costs and changes in industry
behavior that will be associated with this
rulemaking are not known with certainty.

Compliance costs and changes in industry
behavior in response to the rule will vary by
mine type and location, and according to
site-specific conditions.

When compliance costs will be incurred by
industry and SRAs is not known with
certainty.

Future coal demand is not known with
certainty.

Future coal supply is not known with
certainty.

Whether the Proposed Rule will result in
permitting delays is unknown.

Future regulatory initiatives that could
impact the industry are not known.

Administrative costs are estimated by OSMRE.

We developed a detailed description of each element of the
rule, and conducted an engineering analysis of the expected
impacts of the rule on mine operations. Throughout the analysis,
the engineers used their best judgment to select the most
appropriate cost assumptions for each model mine. Recognizing
that assumptions in the engineering analysis are important to the
overall results of the regulatory impact analysis, a number of
sensitivity analyses were conducted related to specific
assumptions. These sensitivity analyses are described in
Appendix B, Part 6. Tested assumptions included assumptions
related to hourly equipment costs for haulage costs, spoil
handling percentage of overburden in haulage costs, per acre
costs of reforestation in riparian zones, production levels and
stripping ratios. OSM requests public comment on these
assumptions.

Because the industry is heterogeneous, we forecast impacts at
13 model mines across the U.S. to provide a representational
understanding of the changes actual mines may face. In doing so,
the analysis provides an overall measure of the scope and scale
of potential changes under each alternative, but is not likely to
be accurate with regard to any specific mining operation.
Potential impacts to longwall operations are addressed in
Appendix D. Impacts to coal refuse facilities are described in
Appendix E. OSM requests comment on model mine assumptions,
including assumptions related to longwall mining and coal refuse
issues.

We estimate that all coal production after 2020 will be produced
in compliance with the Proposed Rule. This is likely to be
conservative, since some coal production will be grandfathered.
Three baseline coal demand scenarios are estimated. In addition
to the most likely to occur scenario, “high coal demand” and
“low coal demand” scenarios are conducted.

The method for forecasting future coal production is detailed in
Chapter 5 of this analysis. The resulting forecast is compared
against other published coal forecasts (specifically, EIA).

The analysis qualitatively discusses the potential for the
Proposed Rule to result in additional permit delays. OSMRE has
asked for public comment on this issue.

The analysis identifies existing and potential environmental
regulations that are expected to influence mining practices /
coal demand and legislative initiatives to reduce greenhouse gas
emissions.

The agency is asking for comment on these costs in the
rulemaking.
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CHAPTER 5 | COAL MARKET WELFARE IMPACTS

5.1 INTRODUCTION
This chapter presents our assessment of the coal market welfare impacts associated with
the Proposed Rule. These include changes in welfare (i.e., consumer and producer
surplus) realized by coal producers and consumers, as well as costs borne by
government.*> The environmental improvements associated with the rule may also result
in changes in social welfare (e.g., from improvements in water quality in streams). Such
changes are addressed in Chapter 7.

Exhibit 5-1 summarizes our estimates of the Proposed Rule’s market welfare impacts. As
indicated in the exhibit, we estimate annualized market welfare losses of $34 million
through the year 2040, based on a seven percent discount rate. In the sections that follow,
we document these results in greater detail and describe the methods that we employed to
generate these results.

ANNUALIZED COAL MARKET WELFARE LOSSES OVER THE PERIOD 2020 THROUGH
2040 FOR THE PROPOSED RULE, DISCOUNTED AT 7 PERCENT
(MILLIONS, 2014 DOLLARS)

Annualized Welfare Loss $34.05
Welfare reductions in coal markets $34.00
Welfare reductions related to government costs $0.05

5.2 METHODOLOGY FOR WELFARE ESTIMATION

5.2.1 WELFARE EFFECTS ON COAL PRODUCERS AND CONSUMERS
Economists typically measure the adverse impacts of regulatory actions such as the
Proposed Rule in terms of the resulting economic welfare losses.™® Compliance cost
estimates such as those in Chapter 4 provide an approximation of these effects, but they
represent an accounting measure of impacts rather than an economic measure. The
former reflects expenditures associated with compliance activities, whereas the latter
reflects foregone benefits to both consumers and producers affected by regulatory change.
These welfare losses are typically measured as changes in producer and consumer

12 The discipline of welfare economics focuses on optimizing an allocation of resources by considering the overall effect on a
population’s well-being. The “welfare impacts” of a rule are accordingly a measure of the overall effect of the rule on well-
being of society (i.e., social welfare) or within a given market (e.g., coal market welfare effects).

13 just, R.E., Hueth, D.L., and Schmitz, A. 2004. The Welfare Economics of Public Policy. Edward Elgar: Northampton, MA.
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surplus. Producer surplus is the difference between the market price of a good and the
marginal cost of production, and consumer surplus is the difference between what
consumers are willing to pay for the good and the market price. Based on the supply and
demand functions shown on the left-hand side of Exhibit 5-2, producer surplus is
represented by area A and consumer surplus is represented by area B.

The Proposed Rule is expected to affect U.S. markets for coal by increasing the cost of
production (i.e., shifting the supply function upward). As shown on the right-hand side of
Exhibit 5-2, this shift results in an increase in coal prices from P, to P; and a reduction in
coal production from Qo to Q;. The sum of areas C through G in Exhibit 5-2 (the blue
shaded area) represents the total welfare loss associated with these changes.

Ideally, we would estimate these welfare losses based on detailed information on the
market supply and demand for coal. This would include information on supply and
demand elasticities (i.e., how supply and demand respond to changes in price), and the
extent to which the market supply function changes (i.e., shifts) as a result of the rule.
This detailed information, however, is not readily available. The models developed and
maintained by EVA, as described later in this chapter, do not explicitly model coal
markets based on coal supply and demand functions. Instead, the EVA models estimate
coal supply and demand based largely on the demand for electricity, (the production of
which accounts for more than 90 percent of U.S. coal demand)™*, unit-by-unit
information on the cost of producing electricity with coal versus the corresponding cost
with natural gas, and detailed data on coal production costs by region. This bottom-up
approach of deriving coal supply and demand employs a rich representation of coal
supply and demand, but does not rely on an aggregate (top-down) specification of the
market supply and demand functions for coal.

In the absence of detailed specifications of coal supply and demand functions, we employ
a reduced-form approach for estimating the welfare losses associated with the Proposed
Rule. Under the assumption that the market supply and demand functions are both linear,
we may approximate the welfare losses of the rule based on the estimated change in coal
production costs summarized in Chapter 4 and changes in coal production and
consumption estimated by the EVA models.

14 .S, EIA. 2014b. Monthly Energy Review August 2014. U.S. Department of Energy, Office of Energy Statistics.

INDUSTRIAL ECONOMICS, INCORPORATED 5-2



Regulatory Impact Analysis of the Stream Protection Rule
July 2015

EXHIBIT 5-2. ILLUSTRATION OF PRODUCER AND CONSUMER SURPLUS

Producer and Consumer Surplus Without Producer and Consumer Surplus Loss Associated
Regulatory Intervention with the Stream Protection Rule

J+E+F = Consumer surplus loss
H+D+G = Producer surplus loss

Price ($/ton)

Price ($/ton)

Qq Q  Q
Quantity (tons of coal)

Quantity (tons of coal)

Note: The sum of areas A and B in the graph on the left represent producer and consumer surplus in the baseline. The sum of areas C, D, E, F, and G in the right-hand graph
represents the total surplus losses associated with the Stream Protection Rule. Of this, Areas F and G represent deadweight loss (i.e., the surplus loss associated with reduced
production and consumption), and the sum of Areas C, D, and E represents the surplus loss associated with the increased cost of producing Q; tons of coal. Under the assumption

of linear supply and demand functions, the sum of Areas C, D, and E is equal to the sum of areas J, H, D, and E.

5-3
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To estimate welfare loss represented by the area shaded blue in the right-hand side of
Exhibit 5-2, it is useful to consider two separate portions of this area: (1) the area to the
right of the new equilibrium quantity, Q; (F+G), and (2) the area to the left of this
guantity (C+D+E). The former represents the deadweight loss associated with the rule
(i.e., the welfare loss associated with the reduced quantity of coal produced and
consumed), while the latter represents the welfare loss associated with the increased cost
of coal production and transport. We further split the deadweight loss associated with the
rule into losses to consumers, as represented by area F, and losses to producers, as
represented by area G. Under the assumption that the demand and supply functions are
linear, we estimate the deadweight loss represented by triangles F and G combined as
follows:

(1) DWL = %(AQ)( AC)

Where DWL = total deadweight loss, including losses to both consumers and
producers (area F + G in Exhibit 5-2),

AQ = the change in the quantity of coal produced and consumed (Q1-Qo),
as derived from the EVA suite of models.

AC = change in per-ton coal production and transportation costs as a
result of the rule at a given quantity produced.™®

The approach represented by Equation 2 assumes that the difference between the new
supply function and the pre-rule supply function is constant and equal to the per ton
production and transportation cost increase associated with the rule.™*® In addition, the
approach in Equation 2 estimates the deadweight loss in aggregate. Dividing this loss
between consumers (represented by area F in Exhibit 5-2) and producers (represented by
area G) would require estimates of the weighted average price of coal in the baseline and
with the Proposed Rule (Py and P, in Exhibit 5-2, respectively).

As noted above, the sum of areas C, D, and E represents the welfare loss associated with
the increased cost of coal production and transport. Under the assumption of linear
supply and demand functions, this is equivalent to the sum of areas H, J, D, and E."*" We
estimate this area by applying the increased cost of coal production and transportation on
a per ton basis to the quantity of coal produced following promulgation of the rule (Q,),
as summarized by Equation 2.

(2) WLe= Qu(4C)

Where WL, = welfare loss associated with increased coal production costs (sum
of areas H, J, D, and E in Exhibit 5-2),

Q1= equilibrium quantity of coal produced following promulgation of the
rule, and

115 Note that this does not include government costs associated with the rule.

16 pye to differences in the rule’s cost impact across regions and mine types, the difference between the new supply
function and the pre-rule supply function may not be constant. At the margin, we would expect that this difference may be
greater than the average distance between the two functions, as represented by AC.

17 inearity of supply and demand also implies that area C equals the red shaded area H plus J.
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AC = change in per-ton coal production and transportation costs as a
result of the rule at a given quantity produced.

Similar to Equation 1, the approach represented by Equation 2 assumes that the difference
between the Proposed Rule and baseline supply functions is constant and equal to the per
ton cost increase associated with the rule. Under this assumption, the blue shaded area to
the left of Q, in Exhibit 5-2 may be estimated by multiplying Q, by the per ton increase in
coal production and delivery costs. We estimate the change in coal production costs
based on the cost data presented in Chapter 4. The change in coal transportation costs is
derived in the EVA suite of energy market models. To the extent that the distribution of
coal production across regions shifts as a result of the Proposed Rule, the average
distance over which coal is transported may also change. EVA’s suite of models
estimates the transportation cost impact associated with such changes.

Combining the estimates derived from Equations 1 and 2 yields the estimated economic
welfare loss associated with the Proposed Rule. We estimate this loss for the U.S. in
aggregate, treating coal as a national product market. Although the EVA models assess
coal market impacts at the regional level (see discussion below), we estimate the welfare
losses of the rule in aggregate for the U.S. as a whole to capture interactions among coal
markets in different regions. For example, the cost of producing coal may increase in a
specific region under the rule, which would typically suggest a decline in production as
depicted in the right-hand side of Exhibit 5-2. Because the rule leads to more significant
cost increases in other regions, however, production in the region in question is projected
to increase under the rule rather than decrease (due to shifts in production from more
costly regions). The most straightforward approach for estimating welfare impacts in the
context of such production transfers is to aggregate regional sub-markets into a single
national market. Under this national approach, many of the regional changes in
production offset each other, leaving the analysis to focus on the net change in production
associated with the rule.'*®

To develop a national representation of the U.S. coal market, we sum the production data
generated by the EVA models. In addition, we estimate the weighted average change in
coal production costs as a production-weighted average of the per ton cost increases
implied by the model mines analysis presented in Chapter 4.

We emphasize that the methodology presented in this section provides an approximation
of market welfare effects based on the readily available data. To the extent that any of
our assumptions prove to be incorrect, the actual market welfare impacts of the rule could
differ from the results derived from our methodology. For example, if the supply and
demand functions for coal are not linear, the market welfare impacts of the rule could be
greater or less than we estimate.

5.2.2 GOVERNMENT COSTS
Costs incurred by government also represent a market welfare loss associated with the
Proposed Rule, as the costs incurred by government to administer the rule represent a
diversion of finite resources from other uses. Chapter 4 presents our approach for

18 Information on the regional compliance cost impacts of the rule is presented in Chapter 4.

INDUSTRIAL ECONOMICS, INCORPORATED 5-5



Regulatory Impact Analysis of the Stream Protection Rule
July 2015

estimating the costs realized by government as a result of the rule. We incorporate the
government costs presented in Chapter 4 into the assessment of market welfare impacts
presented in this chapter.

5.2.3 VALUATION OF STRANDED RESERVES
Another measure of the Proposed Rule’s welfare effects under some regulatory
alternatives would include the reduction in coal reserve values associated with the rule.
That is, under some alternatives, some coal reserves may be “stranded” or “sterilized”
(see Chapter 3).We define stranded reserves as those that are technically and
economically minable, but unavailable for production given the new requirements and
restrictions included in the Proposed Rule. From a welfare economics perspective, this
represents a welfare cost associated with the Proposed Rule.

Our analysis indicates that there will be no increase in stranded reserves under any of the
Alternatives.™ That is, the engineering analyses underlying the economic analysis
determined that the same volume of coal could be mined under each of the Alternatives
as under the baseline alternative.'”® However, to provide a framework for the analysis of
the economic impact of stranding coal reserves, in this section we describe the steps that
would be followed to assess the economic impact of stranding.

In the hypothetical case, for reserves that mines would be unable to extract from the
ground due to a proposed rule, the loss in reserve value would be the baseline value of
these reserves, as represented by the present value of the economic profits that mines (or
the land owner) would earn on these reserves over time, where economic profit is
specified as the value of the coal, as extracted, minus the cost of extraction, including
normal profits (i.e., opportunity costs of capital)."™ Normal profit may be estimated
based on the weighted average cost of capital to the coal mining industry. That is, the
cost associated with stranding coal in the ground would be measured as the value of that
coal in the ground to the mine operator or landowner.

Note that estimates of foregone reserve value would vary across different baseline
scenarios analyzed, as baseline policies that encourage substitution to other fuels would
reduce coal prices and slow the production rate for these reserves, both of which would
reduce reserve value. An analysis of the change in reserve value for foregone reserves
would rely on baseline market forecasts for coal (described below) for information on
coal prices and production under each baseline scenario. Estimation of these reserve
values would also reflect the cost of extracting these reserves (to assess profitability).

Equation 3 summarizes how the welfare loss associated with the stranding of reserves
may be estimated:

19 ynder Alternative 2, it is possible that there would be some stranding of reserves in Central Appalachia if disposal
capacity is unavailable for excess spoils. Because we identified no information suggesting that disposal capacity would be
unavailable, the analysis in Chapter 8 assumes no stranding of reserves for Alternative 2.

120 Even if there is no stranding of reserves, coal production may decline as shown in the results below. A decline in
production does not necessarily imply that reserves are stranded. Instead, it may simply reflect reduced cost
competitiveness for coal relative to other energy sources, which may slow the annual rate of production.

121 Normal profit represents the return necessary to keep capital deployed in its current use in the long run.
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_vN  Quy(Poy—(1+m)Coy)
(3) ARu - Zt=1 (147t

where AR,= change in value for unrecoverable reserves,

Quy = the quantity of coal from unrecoverable reserves that is sold under the
baseline in yeary,

Poy = the per-ton price of coal under the baseline in yeary,
Co, = the per-ton cost of coal production under the baseline in year y,

= normal profit margin per ton of coal produced (based on the weighted
average cost of capital)

r = discount rate, and
t = time.

Implementation of the approach represented by Equation 4 requires detailed information
on trends in coal prices over time, the likely timing of production for a given coal reserve,
and the costs of production for a given reserve. Each of these variables introduces
uncertainty into the assessment of reserve value. Therefore, as an alternative to the
approach outlined in Equation 4, if stranded reserves were expected, we would estimate
the welfare loss associated with the stranding of reserves based on available data on the
current value of coal reserves on a per ton basis. Based on reserve transaction data, we
would assume that the value of stranded reserves is $1.50 to $2.50 per ton for
Appalachian steam coals, $6.00 to $8.00 per ton for metallurgical coals, and $0.75 to
$1.25 per ton for Powder River Basin coal.*?*'® These are the prices paid for reserves
and therefore approximate their value to society.

5.3 MODELING MARKET DYNAMICS
Implementation of the approach outlined above for the estimation of market welfare
impacts requires information on the changes in coal production and coal prices likely to
result from the rule. In this section, we describe the suite of energy market models that
we used to estimate these coal market impacts.

5.3.1 OVERVIEW
The regulatory options under consideration by OSMRE will affect coal production and
consumption patterns across the U.S. With respect to production, the operational
restrictions engendered by the various regulatory options will increase the cost of
producing coal, which may lead to an aggregate reduction in coal production across the
U.S. Such changes in coal production, however, will not be uniform across the entire
U.S., as the Proposed Rule will differentially affect mine production costs by region and

122 Estimates obtained from Alpha Natural Resources, Inc., Form S-4 Registration Statement, Amendment No. 1 files with the
U.S. Securities and Exchange Commission for the proposed merger of Alpha with Massey Energy, April 12, 2011.

123 These values represent the present value of future profits that coal producers might earn from these reserves.

INDUSTRIAL ECONOMICS, INCORPORATED 5-7



Regulatory Impact Analysis of the Stream Protection Rule
July 2015

mine type. For example, as indicated in Chapter 4, production costs for surface mines are
expected to increase more than costs for underground mines under the Proposed Rule. At
the margin, this change in relative costs will affect the competitiveness of surface mines
relative to underground mines. Similarly, the changes in coal production costs associated
with the rule vary by region due to differences in geology, baseline mining practices, and
other factors. This will lead to changes in the distribution of production across mining
regions. The increase in coal prices associated with higher production costs may also lead
to a reduction in coal consumption. As prices rise, power plants, industrial facilities, and
other coal consumers may substitute other sources of energy (e.g., natural gas) for coal.'**
The changes in coal consumption associated with the rule will vary by region due to
regional differences in the price of coal and the price of substitutes.

To assess these and related energy market impacts in the context of the rule, we employ a
suite of energy market models designed and maintained by EVA. These models include
significant detail with respect to both coal production and consumption. The EVA
models simulate coal production by mine type and mine region, accounting for regional
differences in reserve depletion, coal mining technology, permit restrictions (e.g., the
impact of valley fill permit limits on Appalachian surface mining), mine safety
regulations, labor availability and costs, and the availability and cost of Federal coal
leases. Similarly, the models’ treatment of coal demand considers a range of factors that
influence demand, including (1) changes in electricity demand and the associated
implications for power plants’ demand for coal, (2) fuel substitution associated with
changes in the price of coal relative to natural gas, and (3) environmental regulations that
affect power plant demand for coal. The coal demand sectors incorporated into the EVA
models include:

« Electric power

« Domestic metallurgical coal consumers (coke ovens and pulverized coal injection)
« Industrial consumers (industrial boilers, cement kilns, etc.)

« Commercial consumers (universities, public buildings, etc.)

« Export metallurgical consumers

« Export steam coal consumers

Employing the EVA models and results, we estimate the rule’s impact on coal production
by region and mine type, coal demand by major consuming sector, and coal prices by
region.

5.3.2 COAL PRODUCTION, CONSUMPTION, AND PRICE CHANGES
We apply EVA’s suite of market forecasting models to estimate the coal production,
consumption, and price impacts of the Proposed Rule relative to baseline conditions.
Below we expand upon the characterization of the baseline presented in Chapter 3,

124 similarly, increased prices for metallurgical coal will reduce demand for it, through induced productivity increases at
integrated steel mills, substitution to steel from mini-mills, or substitution to steel imports.
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summarize the EVA models employed in this analysis, and describe how we use these
models to assess the market impacts of the rule.

5.3.2.1 Baseline Specification

We assess the energy market impacts of the Proposed Rule relative to a baseline scenario
that reflects the set of assumptions we consider most likely to occur. We also specify
two other baseline scenarios that differ with respect to the future trajectory of coal
demand and supply. The low and high demand baselines include alternative assumptions
for a limited number of variables that have a significant influence on coal demand. Thus,
the low- and high-end alternatives developed for this analysis represent feasible, but less
likely, baseline scenarios. We present the compliance cost impacts of the Proposed Rule
incremental to these alternative baselines in Chapter 4. This approach is consistent with
OMB Circular A-4, which states that the primary baseline should reflect the “best
assessment of the way the world would look absent the proposed action.” Circular A-4
also states that when “more than one baseline is reasonable and the choice of baseline
will significantly affect estimated benefits and costs” it is appropriate to measure
“benefits and costs against alternative baselines.”

Exhibit 5-3 provides a description and an explanation of the assumptions for the
alternative baselines. Additional detail on the variables that affect the specification of the
baseline scenarios are as follows:

« Electricity demand: Because domestic power plants account for approximately 90
percent of the coal consumed in the U.S.,*® an accurate forecast of coal-fired
electricity generation is critical to specification of baseline coal demand. Our
baseline forecast of coal-fired electricity generation is a function of electricity
demand growth, the coal-fired generating capacity available to meet demand,
environmental regulations that affect the dispatch of coal-fired power plants,
natural gas prices, and generation from nuclear and renewables.

« The electricity demand growth forecast is derived from expectations for economic
growth combined with the outlook for each sector. The forecast assumes
continued but slower growth in demand in the residential and commercial sectors
as a result of new lighting standards and improvements to energy efficiency in
consumer electronics. After a modest rebound in industrial electricity demand,
the forecast assumes declining industrial demand after 2015 due to continued
losses in manufacturing capacity.

125 .. EIA. 2014b. Monthly Energy Review August 2014. U.S. Department of Energy, Office of Energy Statistics.
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EXHIBIT 5-3. ALTERNATIVE COAL DEMAND SCENARIO ASSUMPTIONS

METRIC LOW COAL DEMAND HIGH COAL DEMAND

Description Clean Power Plan proposed | High natural gas prices
by EPA in June 2014 combined with higher coal
assuming individual state exports
compliance using mass-
based limits.

Explanation The Clean Power Plan Utility coal demand is capped
results in a significant by installed coal capacity.
reduction in utility With a significant amount of
demand by 2020 according | coal capacity being retired and
to both EPA and EVA no new coal capacity forecast,
analyses. the upside potential demand is

limited. With higher gas
prices, highest coal demand
was realized.

U.S. Coal Exports:

The export market has shown substantial growth in recent years driven by strong global
demand. The U.S. is one of the three traditional sources of supply of metallurgical coals
and has benefitted from the strong global demand for this product, particularly in the
Pacific market. Australia is by far the largest source of metallurgical coal exports,
typically accounting for about 60 percent of the market. The U.S. and Canada are a
distant second and third. Europe continues to be the largest market for metallurgical
coals. The relatively strong export market for U.S. metallurgical coals during the 2010
through 2013 period was due also to growth in exports to the Asian market.

The recent growth in U.S. coal has restored the U.S. to export levels not experienced
since the early 1990s (Exhibit 5-4A).

INDUSTRIAL ECONOMICS, INCORPORATED 5-10



Regulatory Impact Analysis of the Stream Protection Rule
July 2015

EXHIBIT 5-4A. TOTAL U.S. COAL EXPORTS AND IMPORTS (THOUSAND TONS)
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U.S. coal exports include metallurgical (“met”) coal and steam coal. The met coal, which
is primarily used to produce metallurgical coke for steel-making, consists of a variety of
grades typically differentiated by volatility and reflectance. Almost all met coal exports
originate in the Appalachian region. Steam coal exports are of different types and

origins, including low-sulfur and high-sulfur Appalachian coals, high-sulfur Illinois Basin
coal, Rockies bituminous coals, and Powder River Basin sub-bituminous coal. Imports of
coal to the U.S. are almost entirely steam coal delivered to power plants on the Gulf
Coast and East Coast. Imported steam coals principally originate from South America
(Colombia and Venezuela) and displace coal produced in Appalachia.

U.S. met coal exports have soared in response to the rise in world met coal market prices.
From the historical low point of 22 million tons per year in 2002 and 2003, met coal
exports exceeded 60 million tons in 2012 and 2013. This coal is shipped to world markets
primarily out of the East Coast ports of Hampton Roads and Baltimore, the Gulf Coast
ports of Mobile and New Orleans and the Great Lakes ports to Canada.

The traditional source of U.S. steam coal exports was bituminous coal from Appalachia
(principally low-sulfur coal), which was best suited to the quality specifications of the
world market. This coal was shipped out of the East Coast and Gulf Coast ports to world
markets. When world market prices were low prior to 2008, U.S. steam coal exports fell
to very low levels and steam coal imports were rising steadily. The change in world coal
markets since 2007 caused a sharp drop in steam coal imports and an increase in steam
coal exports.

World coal prices have increased dramatically since 2003 due to a number of factors.
The most significant reasons have been:

INDUSTRIAL ECONOMICS, INCORPORATED

A significant decline in the value of the US dollar, especially when compared
with the currency of other coal exporting countries. As world coal trade is U.S.
dollar-denominated and the U.S. is a relatively minor player, the lower value for
the U.S. dollar causes world prices to rise as the other coal exporters seek to
maintain net revenues. A weak dollar makes U.S. exports more competitive in
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world markets and imports to the U.S. more expensive. The dollar as measured
against the Australian dollar (the world’s largest coal exporter, especially of met
coal) has been falling since 2002 (except for a brief period in the second half of
2009) and has had a major impact on world coal prices and US coal exports.
Over 2013 and 2014, the U.S. dollar has regained some of its prior strength
versus the Australian dollar which is one of the reasons that both global coal
prices and U.S. exports are lower in 2014,

e Large coal demand growth in Asia, especially China and India. The increased
demand for imports from world coal markets, both for met coal and steam coal
has driven the growth of US coal exports.

While in the past, U.S. coal exports were generally limited to Appalachian coal, the
increase in world prices and demand have made coals from the Illinois Basin and Powder
River Basin attractive to export to the steam market. These coals had previously not
participated due to quality limitations of sulfur (lllinois Basin) and heat content (Powder
River Basin). However, the increase in price of other coals has made the coals low-cost
on a quality-adjusted basis, so there is now an economic incentive to use these coals
instead of the traditional low-sulfur bituminous coals.

The base forecast assumes U.S. coal exports remain strong through the forecast period.
As shown in Exhibit 5-4B, exports are expected to stay above 100 million tons per year
throughout. However, the mix of exports is expected to change from primarily
metallurgical to primarily steam. The shift reflects the limited remaining U.S.
metallurgical coal supply combined with increased production from both Australia and
Canada and non-traditional sources such as Mozambique and Mongolia.

FORECAST OF U.S. COAL EXPORTS (MILLION TONS)
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In addition, the mix of steam coal exports is expected to change over the forecast period.
As shown in Exhibit 5-4C, the largest growth in exports is expected to come from the
Illinois Basin and the Powder River Basin. Exports from Appalachia are expected to
decline from current levels due to their relatively high production costs and the market
acceptance of the other coal types.

EXHIBIT 5-4C. U.S. STEAM COAL EXPORTS (MILLION TONS)
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There is sufficient terminal capacity (existing or under firm development) on the east
coast of the U.S. and the U.S. Gulf. In order to realize the export forecast for western
U.S. coals, one or more domestic terminals must be constructed on the west coast.
Currently western coals are primarily being exported through Canadian terminals in
British Columbia, the St. Lawrence Seaway, and the U.S. Gulf.'® In order to be
competitive in the Pacific market in the long-term, exports of Powder River Basin coal
cannot afford the extra freight these options entail.

The export assumptions incorporated into the primary baseline reflect a moderate
increase in export terminal capacity and a somewhat stronger U.S. dollar. The high coal
demand case reflects a continued weakness of the U.S. dollar and significant success in
terminal expansions, whereas the low case reflects strengthening of the U.S. dollar and
limited success in realizing terminal expansions.

126 There are also some most exports through west coast U.S. terminals.
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Other Domestic Markets: Although much smaller than the utility market, the domestic
metallurgical and industrial/other coal markets are significant sources of U.S. coal
demand. Domestic metallurgical coal demand is tied to coke oven capacity which is
expected to decline over the forecast period as retirements of existing ovens exceed
additions of new ones. The industrial/other market is expected to decline due to fuel
switching and lost demand. The industrial/other and domestic metallurgical coal
forecasts were fixed for the analysis.

Natural Gas Prices: Coal demand from the electric utility industry in both the short-run
and long-run depends significantly on natural gas prices. Low natural gas prices may
reduce coal demand in the short term through changes in power plant dispatch. When
natural gas combined cycle units are cost competitive, they are dispatched ahead of coal-
fired generation. This substitution of natural gas for coal is occurring with increased
frequency as a result of low natural gas prices. Low natural gas prices also make new
coal plants uneconomic in the long-term. Even assuming that advanced coal combustion
technology is commercialized (i.e., available for use at power plants), the market
penetration of this technology may be limited because of the comparatively low cost of
alternatives such as natural gas combined cycle. Conversely, high natural gas prices
coupled with the commercialization of advanced coal combustion technology would
create an opportunity for the development of a new generation of coal-fired plants.

The increased supply of natural gas from new shale plays has resulted in lower natural
gas prices and significant displacement of coal-fired generation by natural-gas fired
generation. The displacement has been greatest where coal generation is relatively high-
cost, which is primarily generation from plants fired by low sulfur bituminous coals in
markets remote from the coal supply sources.

The variables outlined above contribute to our specification of the primary, low-demand,
and high-demand baseline scenarios, and generate uncertainty in the base case from
which we model the impact of the Proposed Rule. Our assumptions for the primary
baseline scenario are summarized in Exhibit 5-5. Compliance cost impacts associated
with alternative baseline scenarios are presented in Chapter 4. Consistent with these
results, the market welfare impacts would be expected to be greater than for the Proposed
Rule under the high-demand baseline scenario, and lower under the low-demand baseline
scenario. Appendix F contains information on the assumptions for alternative discount
rate assumptions. The most significant drivers of coal demand in each alternative are
electricity demand growth, natural gas prices, advanced coal combustion technology
penetration and coal export assumptions.
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EXTERNAL ASSUMPTIONS FOR EVA's COAL FORECASTS

2011-2015 2016-2020 2021-2025 2026-2030 2031-2035
Real GDP (Average Annual Growth) 2.7% 0.2% 1.8% 1.8% 1.9%
Total Electricity Demand (Average Annual Growth) 0.4% 1.1% 0. 9% 0.9% 0.9%
Residential Electricity Demand (Average Annual Growth) -0.5% 0.5% 0.6% 1.0% 1.1%
Commercial Electricity Demand (Average Annual Growth) 0.3% 0.9% 1.0% 1.1% 1.3%
Industrial Electricity Demand (Average Annual Growth) 2.0% 2.1% 1.0% 0.49% 0.2%
Government Regulations:
Clean Air Interstate Rule (CAIR) Yes
Mercury and Air Toxics Standard (MATS) Yes by end of 2015
Cross States Air Pollution Rule (CSAPR) Yes through MATS compliance
Cooling Water Intakes Rule 316(b) Comply by 2018
Coal Combustion Residuals Comply by 2018
NAAQS Nox Revisions Yes through MATS compliance
Regional Haze Announced settlements in West
New Source Performance Standards for .
Greenhouse Gases Not explicit but cost hurdle for new coal
Regional CO2 Programs RGGI and AB32
2013-2015 2016-2020 2021-2025  2026-2030 2031-2035 2036-2040
Coal Capacity Additions: Megawatts (MW) 1,529 - - - - -
Coal Capacity Retirements (MW) 21,865 27,104 4,477 7,971 20,212 33,887
Nuclear Capacity Additions (MW) 1,180 5,019 - - - -
Combine-Cycle Natural Gas Capacity (MW) 15,964 47,638 8,573 40,061 96,203 105,932
2015 2020 2025 2030 2035 2040
Natural Gas Prices (2014$ per MMBtu at Henry Hub) $4.51 $5.28 $5.79 $6.30 $7.01 $7.93
Non-Utility Coal Demand (Million Tons)
Domestic Metallurgical 21.4 20.6 20.5 20.3 20.2 20.1
Domestic Other 42.7 39.7 38.1 36.7 36.7 34.8
Export Metallurgical 48.7 50.0 50.5 47.5 46.5 45.5
Export Steam 51.2 70.1 67.2 70.6 73.7 77.0
Total 164.0 180.4 176.3 145.1 177.1 177.4
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5.3.2.2 Description of Models Utilized for Analysis of Each Scenario

Using EVA’s market assumptions discussed earlier that relate to electric power demand,
environmental regulations, capacity retirements and additions, non-utility domestic coal
consumption, exports, and coal pricing methodology, EVA developed a baseline demand
forecast from which to compare each SPR alternative.

In order to analyze the impacts of each Action alternative on electric power demand and
the coal industry, EVA employs multiple inter-related models, shown in Appendix F The
key models affecting coal demand are shown in Exhibit 5-6, to formulate its analysis. The
following sections provide a summary of each model utilized.

e Electricity Demand Model

The electricity demand model forecasts monthly demand for the residential,
commercial, industrial, and transportation sectors for each U.S. power market. To
forecast long-term electricity demand, EVA performs regression techniques against
EIA’s 826-data, which consists of monthly electric utility sales and revenue, along
with the following variables:

- Number of Households: sourced from Moody’s Analytics;**’

- Disposable Income and GDP: sourced from Moody’s Analytics;*?

- Industrial Production Index: sourced from Moody’s Analytics;'*®

- Heating/Cooling Degree Days: sourced from the National Oceanic and
Atmospheric Administration (NOAA);*®

- Energy Efficiency Measures: sourced from EPRI’s Assessment of Achievable
Potential from Energy Efficiency and Demand Response Programs in the US
(January 2009);

- Delivered Fuel Prices: Historical delivered coal prices adjusted by market
intelligence and future forecasts of coal and transportation costs;

- Retail Power Prices: Historical retail and average wholesale on- and off-peak
power prices by major electricity trading hub from EIA adjusted for changes in
market prices and utility rate base;

- Price Elasticity of Demand: Price elasticity factors by market developed by
EIA.131,132 and

27 Moody’s Analytics. 2011. U.S. Macro/Financial Forecast Database.
128 |bid.
129 bid.

130 NOAA (National Oceanic and Atmospheric Administration). 2009. National Weather Service Climate Prediction Center,
Degree Day Statistics. http://www.cpc.ncep.noaa.gov/products/analysis monitoring/cdus/degree days/

131 U.S. EIA. 2003. Annual Energy Outlook 2003: With Projections to 2025. U.S. Department of Energy, Office of Integrated
Analysis and Forecasting.
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- Electric Car Penetration: EVA’s independent forecast of electric car sales and
related consumption.

e Electric Dispatch Model

- EVA utilizes the AuroraXMP dispatch model containing EVA’s market data to
determine future long-term coal generation demand. The model analyzes the
entire U.S. electric power market on an 8760 hourly basis, which intends to
mirror real world power pool dispatch operations. EVA’s inputs into Aurora
include the following: Power Plant Capacity additions: EVVA tracks new power
plant announcements, unit retirements and major environmental control retrofit
projects. This information is incorporated according to EVA judgment.

- Projected Plant Retirements: In addition to announced retirements, EVA analyzes
what and when additional units will be retired as a result of new and expected
EPA rules.

- Construction and Performance Costs: EVA uses its internal forecast of new
capacity costs and performance for alternative electricity supply options.
Renewable Portfolio Standards (RPS): State RPS requirements are incorporated
into the model.

- Fuel Costs: Delivered coal costs are developed for each coal-fired generator
based upon forecasts of coal prices and transportation rates.

e Coal Burn Model

EVA’s coal burn model summarizes the quantity (tons) of coal that each coal-fired
plant will consume by supply region. This is performed by analyzing each plant’s
forecast coal generation determined from the electric supply model, its respective
heat rate and future coal purchase decisions. The sources of the major inputs to the
Coal Burn Model are:

- Forecast Coal Generation by Power Plant: Electric Dispatch Model. Coal
Receipts: The model utilizes EIA-923 data to summarize the current quality and
guantity of coal purchased for each power plant.

- Coal Selections: EVA determined plant-specific fuel strategy by year for the
forecast period.

- Heat Rate: The model uses estimates of the net heat rate for each plant using
E1A-923 data, except as deemed appropriate to modify.

132 A negative value for the own-price elasticity of demand indicates that as the price of a good increases, demand for that
good declines. In other words, there is a negative relationship between price and demand. Hence, the own-price elasticity
of demand is expressed as a negative number.
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e Delivered Coal Price Model

EVA maintains an engineering-based cost model that organizes the cost components
(labor, fuel, supplies, etc.) to produce coal along with profit margins for each coal
supply region. The long-term coal price forecast assumes market equilibrium and
therefore reflects full operating costs of the price setting mines in each region with a
return of and on capital. The produced coal cost is commonly termed ‘Mine Price’.
Prices for other qualities within each region are derived from the price-setting mines.

In order to calculate the delivered price of coal for each coal-fired plant, EVA
estimates the transportation cost to ship coal from the mine to each utility using a
combination of known transportation costs, typical rail and barge rate metrics (cents
per ton-mile), and other relevant information. The combination of the mine price and
the transportation cost produce the delivered price of coal.

The results from the coal burn model and the delivered coal price model are
combined to calculate the average cost of coal for each coal-fired plant.

e Coal Flows Model

EVA’s Coal Flows Model combines the forecasts of utility coal demand (by supply
region) with EVA’s independent analysis of export, industrial/commercial, and
domestic metallurgical coal demand to estimate coal flows by region. The results of
the coal flows model are evaluated in the context of regional production capacity. If
the demand forecast exceeds the regional forecast production capacity, adjustments
are made to the Coal Price Model and/or the independent non-utility coal demand
assessments to balance the market. As a result, the Coal Flows may be run multiple
times until the markets are balanced.

5.3.2.3 Applying the EVA Models to Estimate Coal Market Impacts

Using the suite of models outlined above and the estimated compliance costs, we estimate
the coal demand, supply, and price impacts of the Proposed Rule incremental to the
baseline.

We evaluate the energy market impacts of Alternatives 2 through 9 incremental to the
baseline. Alternative 1 retains current regulations and therefore has no associated impact.
The baseline for this analysis includes the rulemakings outlined in Exhibit 5-5 as well as
implementation of the EPA Clean Water Act Guidance issued in July 2011."* Our
assessment of the Proposed Rule’s energy market impacts is based on the direct cost
impacts associated with complying with the new requirements of the Proposed Rule,
described in Chapter 4.

133 .S, EPA. 2011a. Improving EPA Review of Appalachian Surface Coal Mining Operations Under the Clean Water Act,
National Environmental Policy Act, and the Environmental Justice Executive Order. Memorandum. July 11.
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We employed the suite of models described above to assess the energy market impacts of
the rule. Exhibit 5-6 illustrates our approach for using these models, the specific steps of
which are as follows:

(1) Incorporate the Proposed Rule-adjusted coal price forecasts into the Delivered
Coal Price Model. The result will be a delivered coal price forecast for each U.S.
coal-fired power plant that reflects the variation in coal prices across each power
plant’s sources of coal.

(2) Incorporate the delivered coal price forecast into both the Electricity Demand
Model and AuroraXMP Dispatch model.

(3) Run the Electricity Demand Model with the new delivered coal prices to
reforecast electricity demand.

(4) Run the AuroraXMP model with the output from the Electricity Demand Model
and the new delivered coal costs to reforecast electricity generation by type (i.e.,
nuclear, wind, coal, natural gas, etc.).

(5) To forecast power plant coal demand by coal type, run the Coal Burn Model with
the new coal-fired generation forecast after making any necessary adjustments to
the coal allocations.

(6) Run the Delivered Coal Price Model with the revised coal burn forecast to
estimate the average delivered coal price given the coal mix estimated by the
Coal Burn Model.

(7) Determine the impact of the Proposed Rule on demand for and price of U.S. coal
by comparing the model results to the baseline forecast.

We follow these steps to estimate the energy market impacts of the Proposed Rule
incremental to each of the three baseline scenarios outlined above.
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As indicated above and illustrated in Exhibit 5-6, applying the EVA suite of models
requires estimation of the immediate coal price impacts of the Proposed Rule. The per
ton compliance cost values presented in Chapter 4 were translated into exogenous
changes in prices to be introduced into the EVA models based upon the significance of
the production associated with each of these values. Under the Proposed Rule, the most
significant cost impact was on “large” Central Appalachia surface mines. Of the 123
million tons of Central Appalachian production in 2013, 51.8 million tons were from
surface mines and 20.3 million tons were from surface mines that produced 1.0 million
tons or more in 2013. In 2013, large surface mines accounted for 39 percent of surface
mine production or 16 percent of total production for Appalachia. Given this relatively
large share of production and the relatively large cost impact of the Proposed Rule on
large surface mines in Central Appalachia, EVA (1) estimated the change in the Central
Appalachian coal price as the per ton compliance costs and change in royalties for large
surface mines in this region and (2) concluded that the change in the Central Appalachian
price would likely be the main driver of prices in other regions.

To analyze the price impact of Proposed Rule compliance costs, we considered the
interrelationship of prices between the major U.S. coal supply regions. Historically, coal
prices have moved in a similar direction as changes in market factors occur, but not
always by the same magnitude (Exhibit 5-7).

EXHIBIT 5-7. HISTORICAL PROMPT COAL PRICES ($/TON)
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5.3.3 PROJECTED ENERGY MARKET IMPACTS
Following the approach outlined above, we assessed the coal production and price
impacts of the Proposed Rule over the 2020 to 2040 period.** ** As shown in Exhibit 5-
8, we forecast a reduction in overall coal production over this period (compared to the
baseline condition) ranging from approximately 0.2 to 4.6 million tons per year. This
reduction largely reflects power plant substitution of natural gas for coal due to increased
coal prices (see below). The increase in coal prices is driven by compliance costs
incurred by mines as a result of the Proposed Rule. However, the price of coal increase
over the baseline price will not by exactly the same as the increase in the cost of
compliance as markets adjust over time. We expect coal production to decrease in
aggregate under the rule, as illustrated in Exhibit 5-8.

We note that the changes in coal production summarized in Exhibits 5-8 and 5-9 and
throughout this chapter do not reflect the costs of the Proposed Rule for the Alaskan coal
industry. Excluding Alaska from the estimated changes in coal production presented in
this chapter, however, is unlikely to significantly bias our results because Alaskan coal
production represents just 0.2 percent of total U.S. coal production.’*®  Thus, its
exclusion from the EVA modeling analysis would not affect model results.

Complementing the results presented in Exhibit 5-8, Exhibit 5-9 presents the estimated
percent change in aggregate, surface, and underground coal production under the
Proposed Rule. The data in the exhibit suggest that the estimated changes in coal
production likely to occur as a result of the rule are relatively modest—Iless than 0.5
percent for all years—compared to baseline coal production.

134 This section provides summary-level information on the energy market impacts of the Proposed Rule relevant to the social
welfare analysis. Chapter 4 presents an overview of production effects of the Proposed Rule and more detailed results—by
year, region, and mine type—are available in Appendix F.

135 The compliance cost figures were changed after the EVA analysis was conducted. EVA’s opinion was that the change in
compliance costs would not substantively affect their results and so the EVA analysis was not changed. The current EVA
analysis is conservative in that it may slightly overstate the impacts on coal production given the final compliance figures.

1% U.S. EIA. 2011f. Annual Coal Report 2010. U.S. Department of Energy.
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ANNUAL CHANGES IN TOTAL U.S. COAL PRODUCTION UNDER THE PROPOSED RULE
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Exhibits 5-10 and 5-11 summarize the nationwide production changes illustrated in
Exhibits 5-8 and 5-9. These results show that the Proposed Rule-induced reduction in
coal production is heavily concentrated in the Appalachian Basin. This reflects the
relatively high costs of the rule for this region relative to other regions. As indicated in
Chapter 4, the cost impact of the rule on a per ton basis is greater in the Appalachian
Basin, particularly in Central Appalachia, than in other regions. This reduces the
competitiveness of Appalachian coal relative to coal from other regions and relative to
substitute fuels (e.g., natural gas).

Exhibits 5-10 and 5-11 also show that the declines in coal production expected under the
Proposed Rule occur primarily in the three major coal producing regions: Appalachian
Basin, Illinois Basin, and Northern Rocky Mountains.

The decline in production in the Appalachian Basin reflects both its high increased
production costs of the rule per ton relative to other regions and its relatively high level of
coal production. The decline in the Northern Rocky Mountains and Great Plains Region
surface production reflects the fact that this area is the largest coal producing region in
the U.S. Although the increased costs per ton expected to be caused by the Proposed
Rule are low for Northern Rocky Mountains and Great Plains Region surface mines
relative to other regions, a small percent decline in surface production in this area
translates to a larger change in total production than for any other mine type. The decline
in production in the Illinois Basin reflects both its high increased costs of the rule per ton
relative to other regions and its relatively high level of coal production.
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EXHIBIT 5-10. AVERAGE ANNUAL COAL PRODUCTION CHANGE FORECAST BY REGION AND MINE
TYPE FROM 2020-2040 UNDER THE PROPOSED RULE, 2020-2040 (MILLIONS OF

TONS)
Appalachian  Colorado N. Rocky Western
Basin Plateau Gulf Coast Illinois Basin  Mountains  Northwest Interior
0.1 A
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Notes:

The projected change in each region represents less than 0.5 percent of baseline study period
regional production. The projected change in Appalachia represents 0.4 percent of baseline study
period regional production (annual average of 236 million tons). The projected change in Illinois
Basin represents 0.2 percent of baseline study period regional production (annual average of 170
million tons). The projected change in the Northern Rocky Mountains and Great Plains represents
0.1 percent of baseline study period regional production (annual average of 533 million tons).

For context, total coal production in 2012 was 1,106 million tons (MSHA, 2012).
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EXHIBIT 5-11. AVERAGE ANNUAL U.S. PRODUCTION OVER THE 2020-2040 PERIOD
BASELINE CHANGE
REGION PROPOSED RULE CHANGE
(MILLION (MILLION
(MILLION TONS) (PERCENT)
TONS) TONS)
Appalachian Basin 236 235 (0.9) -0.36%
Colorado Plateau 56 56 0%
Gulf Coast 54 54 0%
Illinois Basin 171 170 (0.3) -0.18%
North Rocky Mountains/
orth rociky Mountains 533 532 0.7) -0.13%
Great Plains
Northwest 2 2 0%
Western Interior 1 1 0%
TOTAL 1,053 1,051 (1.9) -0.18%

The results shown in Exhibit 5-10 show that, in absolute terms, the projected change in
coal production associated with the Proposed Rule varies from year to year, though this
change stays within a range of 0.2 to 4.6 million tons per year. This variability is
common in large-scale models similar to the suite of EVA models employed in this
analysis and may reflect the factors described below. The overall trend in these values,
and the net changes over time, are likely to be more accurate than any given year’s
results.

« Changes in the electricity generation mix over time: The changes in coal
production in EVA’s models are partially dependent on the fuel mix used for
electricity production in the baseline. If the power sector relies more on natural
gas-based electricity production in a given year, this reduces coal demand and, by
extension, reduces the coal production impact of the rule. In contrast, if coal
accounts for greater than normal share of the fuel mix one year, the decline in coal
use due to the Proposed Rule may be more significant.

« Retirement of coal-fired power plants and construction of gas-fired plants: The
variability in the Proposed Rule’s coal production impacts over time may also
reflect changes in the retirement of coal-fired power plants over time as well as
changes in the construction of new gas-fired units. Power plant retirement and
construction may vary significantly from one year to the next, causing sudden
changes in the demand for coal.

The coal price impacts of the Proposed Rule will likely vary by coal type and region.
With respect to coal type, these impacts may depend on several characteristics of a given
coal, including its thermal value (measured as Btu per pound), its sulfur content, and its
ash content. EVA’s suite of models captures these differences by estimating coal prices
for a series of reference coals for each region and subsequently estimates prices for other
coals based on differences between these coals and the corresponding reference coal.
Exhibit 5-12 presents the estimated coal price for these reference coals under the baseline
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and under the Proposed Rule. The results in the exhibit suggest that the change in coal
prices under the rule may vary from 0.2 to 1.2 percent across regions. As noted above,
the long-run price impact of the rule may be less than this estimated range. In the short
run, coal consumers may find it costly to switch to alternative sources of coal in response
to higher prices. In the long run, however, switching may be more feasible, which would
dampen the price increase that materializes in the short run. Because the price effects
presented in Exhibit 5-13 represent short run effects rather than the long-run equilibrium
price impacts of the rule, we did not use these price estimates in our assessment of the
rule’s market welfare effects.

EXHIBIT 5-12. INITIAL COAL PRICE IMPACTS OF THE PROPOSED RULE ($/TON)

2015 2015 2020 2020 2030 2030 2040 2040
REGION PROPOSED PROPOSED PROPOSED PROPOSED
BASELINE BASELINE BASELINE BASELINE
RULE RULE RULE RULE

NAPP 56.04 56.04 58.26 58.39 63.03 63.16 69.98 70.11

CAPP 64.00 64.00 67.34 68.20 70.43 71.28 74.27 75.12

ILLB 42.48 42.48 44.75 44.99 46.15 46.40 47.72 47.97

PRB 14.19 14.19 16.02 16.07 17.33 17.38 19.57 19.62

RCK 36.24 36.24 38.50 38.60 38.95 39.05 39.60 39.69
Notes:

CAPP = Central Appalachia

NAPP = Northern Appalachia

ILLB = Illinois Basin

PRB = Powder River Basin; represents a sub-region within the Northern Rocky Mountains/Great Plains
RCK = Rockies; represents a sub-region within the Northern Rocky Mountains/Great Plains

INDUSTRIAL ECONOMICS,

5.4 WELFARE LOSSES RESULTS
Exhibit 5-13 presents the estimated market welfare loss of the Proposed Rule by year
from 2020 through 2040. As indicated in the exhibit, our analysis suggests that the
welfare losses of the rule will decline over time. This decline is largely the result of the
national coal market declining even without the Proposed Rule. As coal production
declines over time, the absolute dollar amount of producer and consumer surplus declines
(Exhibit 5-2 areas A +B). The declining coal market is seen in comparing the difference
between the 2020 coal production baseline level for surface and underground (721 +
358=1,079) and the 2040 coal production baseline for surface and underground (611 +
306 = 917), a decline of 162 million tons over this period, even without the Proposed
Rule. In contrast, the rule itself is attributable to less than a 2 million ton decline. The
level of producer and consumer surplus would be reduced considerably, as Qo020 IS
reduced by 162 million tons to reach Qo040 (Exhibit 5-2) As shown graphically, the
level of Q, largely dictates the size of the welfare loss, whereas Q. Q; is miniscule (917
—917.2 = 0.2 million tons in 2040). Thereby the area J + E + H + D, the bulk of market
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welfare loss, diminishes in size from 2020 to 2040. The results in Exhibit 5-14 also show
that costs to government represent a small fraction (less than one percent) of total market
welfare losses. Most of the welfare loss within the coal market itself (column A in
Exhibit 5-13) reflects changes in coal production and transportation costs (the sum of
areas C, D, and E in Exhibit 5-2) rather than the deadweight loss associated with the
decline in production resulting from the rule (areas F and G in Exhibit 5-2).

EXHIBIT 5-13. PRESENT VALUE ANNUAL WELFARE EFFECTS OF THE PROPOSED RULE, SEVEN
PERCENT DISCOUNT RATE (MILLIONS, 2014 DOLLARS)

WELFARE LOSS - GOVERNMENT | TOTAL WELFARE
COAL MARKET COST LOSS

YEAR [A] [B] [C]= A+B
2020 $31.0 $0.04 $31.0
2021 $24.7 $0.04 $24.7
2022 $13.2 $0.04 $13.2
2023 $18.5 $0.04 $18.5
2024 $28.2 $0.03 $28.3
2025 $20.7 $0.03 $20.7
2026 $21.1 $0.03 $21.1
2027 $18.7 $0.03 $18.7
2028 $16.5 $0.03 $16.5
2029 $18.7 $0.02 $18.8
2030 $18.7 $0.02 $18.7
2031 $17.6 $0.02 $17.7
2032 $17.6 $0.02 $17.6
2033 $15.6 $0.02 $15.6
2034 $13.8 $0.02 $13.8
2035 $14.2 $0.01 $14.2
2036 $12.9 $0.01 $12.9
2037 $12.8 $0.01 $12.8
2038 $12.6 $0.01 $12.6
2039 $11.2 $0.01 $11.2
2040 $10.1 $0.01 $10.1

Annualized Value

Over the 2020- $34.00 $0.05 $34.04

2040 Period-

Discounted at 7%

INDUSTRIAL ECONOMICS, INCORPORATED 5-28



Regulatory Impact Analysis of the Stream Protection Rule
July 2015

As described above, our analysis incorporates the change in coal transportation costs into
our assessment of welfare effects. Our analysis suggests that these costs decline under
the Proposed Rule because, on average, coal located relatively close to coal consumers
becomes more cost competitive relative to coal located further away from consumers.
This reduction in transportation costs represents approximately 35 percent of compliance
costs under the Proposed Rule over the 2020-2040 period.

The estimated welfare losses presented in Exhibit 5-13 are less than the compliance costs
presented in Chapter 4. This reflects the inclusion of transportation cost impacts in our
analysis of market welfare losses; changes in transportation costs were not captured in the
compliance cost analysis in Chapter 4. As noted above, we estimate that, on average, the
production cost impacts of the Proposed Rule are less significant for coal producers
located near coal consumers. Thus, we expect that production will shift to these
producers, lowering the resources expended on coal transportation. The deadweight loss
represented by areas F and G in Exhibit 5-2 does not outweigh this reduction in
transportation costs, as the projected decline in coal production under the Proposed Rule
is quite small.

The estimated welfare losses presented in Exhibit 5-13 reflect no stranding of coal
reserves. As discussed above, based on the various provisions included in the Proposed
Rule, we estimate that all coal that is recoverable under the baseline is also recoverable
under the Proposed Rule.

5.5 LIMITATIONS AND UNCERTAINTIES

Our analysis of the welfare effects associated with the Proposed Rule involved several
methodological choices and assumptions that may have introduced a number of
uncertainties into the analysis. The most significant of these are summarized in Exhibit
5-14.
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EXHIBIT 5-14. TREATMENT OF KEY UNCERTAINTIES IN THE COAL MARKET WELFARE ANALYSIS

UNCERTAINTY

TREATMENT OF UNCERTAINTY

Model Mine Uncertainty: The assessment of
market welfare effects presented in this
chapter relies on cost impacts derived from the
model mines analysis presented in Chapter 4.
The uncertainties described in that chapter
apply to the welfare analysis as well.

Market Model Uncertainty: The suite of
models that we employ to assess changes in
coal production and pricing under the Proposed
Rule include a rich representation of coal
market dynamics. Nevertheless, as a stylized
representation of these markets, the EVA
models may not capture variables that are
difficult to observe and/or measure (e.g., coal
production costs by mine). In addition, the
model relies on several exogenous forecasts,
any of which may affect model results (e.g.,
GDP growth, the strength of the U.S. dollar,
etc.). The impact of these uncertainties on the
results of our analysis is unknown.

Assumed linearity of coal supply and demand
functions: As described above, our estimation
of the producer and consumer surplus losses
associated with the Proposed Rule assumes that
the supply and demand functions for coal are
linear. In reality these functions may be non-
linear (e.g., supply functions are often specified
as convex).

As described in Chapter 4, we developed
several different model mines to derive as
rich a representation as was practicable of
the diversity in coal mine operations.

To minimize uncertainty, the EVA models
rely on disaggregated data (e.g., for
individual power plants) where possible to
capture the likely response of regulated
entities.

Given the constant increase in production
costs per ton assumed in Chapter 4 and the
small changes in coal production under the
Proposed Rule, the assumption of linearity is
unlikely to have a significant impact on our
results.
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CHAPTER 6 | REGIONAL ECONOMIC IMPACTS ANALYSIS

This chapter describes anticipated regional economic changes forecast under the
Proposed Rule. These changes are relative to the baseline scenario, which forecasts
economic conditions absent the rule. These regional economic measures provide insights
into the distributional effects of the rule, and address regional disruptions (and benefits)
associated with the rule that may not be captured in national market welfare measures.

6.1 SUMMARY OF FINDINGS
Predicting and tracking specific employment effects of this Proposed Rule is difficult to
disentangle from other ongoing economic and technological trends. The reaction of the
labor market to increased regulation is complex.™’ As such, anticipating the future
response of the coal industry to the Proposed Rule is challenging. Compliance costs of
the Proposed Rule are anticipated to result in changes to regional coal industry
employment that will be added to and combined with ongoing trends. Our analysis is
undertaken as follows:

1. We estimate the changes (losses) in direct employment demand that are
anticipated to result from changes (reductions) in future coal production due to
the Proposed Rule relative to the baseline forecast. These “production-related
employment effects” are losses that are expected to be associated with coal that
will not be produced because of the rule. We calculate this by combining forecast
changes in annual coal production with recent worker productivity data
(employment per ton of coal produced). Since the Proposed Rule is expected to
reduce the volume of coal produced, we forecast a reduction in employment
demand due to this factor. These effects are measured in full time equivalents
(FTEs i.e., one full time worker employed for one year). Between 2020 and 2040,
production-related reductions in annual employment demand are anticipated to
vary from 41 to 590 jobs below baseline projections, depending on the year of
analysis, with an average annual loss of 260 jobs.

2. We also estimate some change in economic activity associated with expenditures
by the coal industry on compliance with the rule. In general, these effects are
positive, as the rule, while experienced as a cost to the industry, generates
demand for local goods and services. These “compliance-related employment
effects” stem from increased expenditures on compliance activities, including
haulage, stream restoration, reforestation, and administrative costs. These
activities are expected to increase demand for labor as a result of the rule. The

37 Morgenstern, R. D. 2015. Jobs and Environmental Regulation. PowerPoint presentation for How Do Environmental Policies
Affect Jobs? Resources for the Future. http://www.rff.org/Documents/Events/150506-EnviroPolicyJobs-Morgenstern.pdf
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compliance-related job effects are a function of all coal that is produced in any
year in each region. Thus, the level of compliance-related job effects of the rule
follow the pattern of overall forecast coal production. These additional work
requirements include performing inspections, conducting biological assessments,
and other tasks that require employment of highly trained professionals (e.g.,
engineers and biologists). Other increased work requirements associated with
elements contained in the Proposed Rule are expected to require similar skills as
currently utilized by the industry (e.g., bulldozer operations, haulage activities).
Between 2020 and 2040, compliance-related annual employment demand
increases are anticipated to vary from 210 to 270 jobs above baseline projections,
depending on the year of analysis, with an average annual gain of 250 jobs.

3. We also estimate the impacts of the Proposed Rule on severance tax collection by
states. For this analysis, we use state-specific projections of future changes in
expected coal production from our coal market modeling, then apply state-
specific methods for calculating severance taxes to approximate severance tax
effects. These impacts are generally negative. As shown in Exhibit 6-1,
annualized impacts to state severance taxes follow the general pattern of changes
in production over the time period for the analysis, with total annualized
reductions of severance taxes estimated at $2.9 million (discounted at seven
percent) over the 21 year study period.

The impacts of the rule are expected to vary regionally, related both directly to rule
effects and indirectly to industry responses to the rule. Year to year variation in rule
effects are a function of the model of overall coal demand. We note that the overall scale
of impacts that we are seeing are small relative to the size of the coal industry.

Note that our analysis focuses on presentation of direct regional economic impacts of the
Proposed Rule stemming from changes in coal production and compliance-related costs.
We do expect the Proposed Rule to generate indirect and induced effects, which are
discussed qualitatively. We also do not include regional economic effects that could be
associated with downstream changes related to increased demand for other sources of
energy, such as a possible increased demand for natural gas. While displaced coal
demand could increase natural gas demand and associated regional economic activity,
these offsetting impacts are uncertain and are not estimated. Additionally, we do not
include regional economic impacts associated with increases in electricity costs (as
described in Chapter 9). These impacts could be manifested by changes in consumer
spending patterns, but regional impacts of these changes are too uncertain to quantify.
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EXHIBIT 6-1. SUMMARY OF ANNUAL REGIONAL ECONOMIC IMPACTS OF THE PROPOSED RULE,
2020-2040
PRODUCTION- COMPLIANCE-
TOTAL EFFECTS ON
RELATED EFFECTS RELATED EFFECTS SEVERANCE TAXES
ON EMPLOYMENT ON EMPLOYMENT INCOME, MILLIONS OF
COAL REGION ’ ’ DOLLARS (ANNUALIZED,
FTE! FTE
2020-2040)
. . (AVERAGE, RANGE)
(AVERAGE®, RANGE®) | (AVERAGE, RANGE)
. 210 120 $7.7
Appalachian (210) 7.7 ($1,940,000)°
Basin (450) - (41) 97 - 120 ($27) - $5.1
14 .
Colorado 0 $1.1 $790
Plateau 0-1 12 - 15 $1.0 - $1.2
0 30 $2.5
Gulf Coast $0
3 -2 30-31 $2.3-$2.6
(33) 66 $2.7 .
Illinois Basin ($567,000)
91) -0 52 -76 ($1.2) - $4.7
Northern Rocky (22) 21 ($0.1)
Mountains and ($431,000)
Great Plains (66) - 0 19 - 22 ($4.2) - $1.8
0 1 $0.04
$0
Northwest 0-0 1-1 $0.04 - $0.04
3 .
Western 0 $0.2 $0
Interior 0-0 3-3 $0.2 - $0.2
(260) 250 ($1.2)
(590) - (41) 210 - 270 ($28) - $15
! Production-related employment effects are reported as an average and a range of expected annual
effects. Employment effects from production are calculated using employment per ton of coal produced.
The range of employment effects represent the minimum and maximum effect in any year in the study
period when impacts on surface mining as well as underground mining employment are combined.
2 Compliance-related employment effects are reported as an average and a range of expected annual
effects. Employment effects from compliance are calculated using expected changes to expenditures on
compliance-related activities and are calculated using assumptions related to employment demand per
dollar spent on compliance The range of employment effects represent the minimum and maximum effect
in any year in the study period.
3 «Average” is the average annual effect of the Proposed Rule over the study period for the analysis on
employment (2020-2040).
4 “Range” is the minimum and maximum effect on employment in any year in the study period.
® Production in Kentucky is evenly divided between the Appalachian Basin and Illinois Basin regions.
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6.2 INTRODUCTION

For regulations that may impose a burden on specific geographic areas within the U.S.,
regional economic impact analysis can provide an assessment of the potential localized
effects. In this chapter, we examine the regional economic changes forecast to occur as a
result of the Proposed Rule. In general, “regional economic impacts” describe changes in
the flow of money throughout the economy due to a new project or policy. These
changes can be measured as total dollars, as specific types of spending (e.g., on wages for
employees), as employment demand, and as tax effects.

The relationship between environmental regulation and employment is a subject being
debated within the academic literature. As developed in this chapter and as supported by
economic theory, environmental regulation can increase production costs, which raises
prices, reduces demand, and ultimately puts downward pressure on employment.
However, compliance with environmental regulation also typically introduces additional
labor requirements, which may mitigate that effect. Several studies on this topic have
found that environmental regulation has a slightly positive overall impact, if any, on
employment.**® Our analysis focuses on forecasting regional economic effects of the
Proposed Rule, as measured by expected changes in economic activity, or expenditure
patterns, in affected coal regions. Forecast shifts in the geographic distribution of coal
production, the manner in which coal is produced (e.g., surface versus underground), and
the total quantity of coal produced, are expected to lead to changes in regional coal
industry employment, even absent the Proposed Rule. We describe and assess the impacts
of the Proposed Rule using the following key metrics:

o Employment Demand primarily measures the change in the number of
employees needed for the production of coal in this analysis. In addition, it
includes changes in demand for labor associated with the compliance
requirements of the rule. Employment demand is measured in full time
equivalents (FTEs).™

e Labor Income is a measure of the employment income received in coal regions
as part of the employment demand, and includes wages, benefits, and proprietor
income.

e Severance Taxes are taxes collected by states on coal production.

We estimate the direct effects of compliance requirements and changes in coal production
on employment demand and labor income in this analysis. In addition to these direct
effects, “ripple” impacts are also likely to occur associated with 1) changes in spending

138 Berman, E. and Bui, L.T.M. 2001. "Environmental Regulation And Productivity: Evidence From Oil Refineries," The Review
of Economics and Statistics, MIT Press 83(3): 498-510; Morgenstern, R.D., Pizer, W.A., and Shih, J.S. 2002. Jobs Versus the
Environment: An industry-Level Perspective. Journal of Environmental Economics and Management 43:412-436; Bezdek, R.H.,
Wendling, R.M., and DiPerna, P. 2008. Environmental protection, the economy, and jobs: National and regional analyses.
Journal of Environmental Management 86: 63-79; Belova, A., Gray, W., Linn, J., and Morgenstern, R, 2013. Environmental
Regulation and Industry Employment: A Reassessment. U.S. Census Bureau Center for Economic Studies Paper No. CES-WP-13-
36.

139 IMPLAN measure employment as is the annual average of monthly jobs in an industry, and for purposes of this analysis, is
nearly equivalent to an FTE. This discussion uses FTE as a metric given it’s more widely understood use.
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by local industries buying goods and services from other local industries (sometimes
called indirect effects), as well as 2) changes in household consumption arising from
changes in employment and associated income. We recognize the existence of these
effects but do not quantify these in this analysis due to the high level of uncertainty
associated with quantifying the scale of these effects.

6.3 PRODUCTION-RELATED EMPLOYMENT EFFECTS
This section considers the potential for the rule to affect employment in the coal mining
industry (i.e., direct employment impacts). The primary mechanisms by which the
Proposed Rule may affect regional employment in the coal sector are:

1. If future regional coal production is reduced. This outcome could result if (a)
reserves are stranded by the rule, or (b) cost requirements of the rule result in
price changes that in turn result in production shifts. Under the Proposed Rule,
reserves are not expected to be stranded, but some price shifts are expected.
Individual coal regions may experience either an increase or decrease in mining-
related employment, depending on how production levels shift between coal
regions.

2. If the rule causes a change in the mining type (surface or underground). To
the extent rule requirements or associated cost increases lead to an overall shift
from surface mining to underground mining, employment opportunities are
expected to increase as underground mining is generally more labor-intensive
than surface mining, all else being equal.

In addition to the direct employment effects within the mining industry, a change in the
regional distribution of coal production may also affect employment in industries that
provide goods and services to the coal industry or that otherwise rely on mined coal. To
the extent that coal production decreases in a particular region, employment in these
secondary industries would also be expected to decline. In addition, employment in other
energy sector industries could increase due to a shift toward substitute fuels (e.g., natural
gas) to generate electricity. While increased natural gas demand could result in increased
regional economic activity, the location and magnitude of such impacts are uncertain. In
aggregate, coal production-related effects associated with the Proposed Rule are negative,
as overall coal production is expected to decline.

The analysis of employment impacts estimates the effect of the Proposed Rule on
employment in each of the coal regions for the 21-year period of study, from 2020 to
2040. This analysis incorporates employment and production data released in the 2012
EIA Annual Coal Report. The following steps provide estimates of employment impacts
by region:

1. Derive employment-to-production coefficients. The first step involves
relating production levels and employment for each region and mine type.
Because the coal industry, and Appalachia in particular, generally experienced a

INDUSTRIAL ECONOMICS, INCORPORATED 6-5



Regulatory Impact Analysis of the Stream Protection Rule
July 2015

trend of decreasing labor productivity in recent years,**° data from the single
most recent year, 2013, was used as the best approximation of future labor
employment per ton of coal produced. Furthermore, instead of using the industry
average, we calculate the productivity average of the bottom quartile active mines
by region. We assume that these mines are representative of the mines likely to
experience reduced production.

2. Apply coefficients to production forecasts. Next, we apply our calculated
employment coefficients to forecasts of coal production by region and mine type
under the Proposed Rule (See Chapter 3 and Appendix F). Multiplying expected
annual workers per ton of coal produced by the forecast of regional coal
production gives an estimate of future employment within the coal mining
industry under the Proposed Rule. The difference between baseline regional
employment projections and employment projections under the Proposed Rule
are the expected production-driven employment effects of the rule.

DERIVATION OF EMPLOYMENT-TO-PRODUCTION COEFFICIENTS
Exhibit 6-2 presents total employment for 2012 in the coal industry by region and mine
type. Exhibit 6-3 presents employment for 1998 to 2012 by region. Here, the “coal
industry” includes all employees engaged in production, preparation, processing,
development, maintenance, repair shop, or yard work at mining operations, including
office workers. As shown, the majority of direct employment is in the Appalachian Basin,
which is not surprising given the large number of mines in that region (see Chapter 2).

In order to estimate changes in employment expected as a result of changes to forecast
coal production in each region, we must understand the relationship between coal
production and employment in the industry. This section examines current worker
productivity (typically measured in terms of production per employee per hour), by
relating historical production levels to coal industry employment for each region and
mine type. By dividing the average number of employees in 2013 in the coal industry by
the 2013 coal production, we can calculate annual coefficient that describes the
employment required per ton of coal produced by region.**! As shown in Exhibit 6-4,
extraction of coal from surface mines in the Appalachian Basin and the Western Interior
is relatively labor-intensive (i.e., high employment required per ton of coal produced), as
individual mines are typically small and/or located on mountainous terrain. For context,
we also present productivity from the perspective of production per employee per hour in
Exhibit 6-5. As shown, labor-intensive areas (areas with high employment to production
coefficients such as the Appalachian Basin) exhibit lower productivity per worker per
hour.

140 According to EIA’s 2012 Annual Coal Report, average production per employee hour decreased by 0.2 percent from 2011;
reaching a level of 5.19 short tons per employee hour in 2012 (U.S. EIA. 2013a. Annual Coal Report 2012. Table 21: Coal
Productivity by State and Mine Type, 2012 and 2011. U.S. Department of Energy.).

141 As the most accessible coal is harvested, worker productivity typically declines over time despite technological
improvements (employment per ton of coal produced increases). We use recent data on productivity as a proxy for future
productivity. To the extent that productivity continues to decline over time (employment per ton of coal produced
increases), our estimates of lost employment related to decreased production could be understated.
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EXHIBIT 6-2. COAL INDUSTRY EMPLOYMENT BY COAL REGION AND MINE TYPE, 2012

Source: U.S. EIA. 2013a

COAL REGION SURFACE UNDERGROUND TOTAL
Appalachian Basin 17,779 39,850 57,629
Colorado Plateau 1,796 4,043 5,839
Gulf Coast 3,399 0 3,399
Illinois Basin 3,113 9,838 12,951
Northwest 143 0 143
Western Interior 185 125 310
Total 35,310 54,426 89,736

Note: Includes all employees engaged in production, preparation, processing,
development, maintenance, repair shop, or yard work at mining operations,
including office workers. Excludes preparation plants with fewer than 5,000
employee hours per year, which are not required to provide data.

EXHIBIT 6-3. AVERAGE ANNUAL COAL INDUSTRY EMPLOYMENT, 1998-2012

100,000

90,000

80,000
70,000
60,000
50,000
40,000
30,000
20,000

Number of Employees

10,000
0

# Appalachian Basin

Gulf Coast
:2 Northern Rocky Mountains and Great Plains
W Western Interior

n o ~ (o9} (o]
o o o o o

o o o
~N N ~N ~N N

Colorado Plateau
H lllinois Basin
H Northwest

Source: U.S. EIA, Annual Coal Reports 1998 - 2012 (EIA-0584).

Note: Employment includes all employees engaged in production, preparation, processing, development,
maintenance, repair shop, or yard work at mining operations, including office workers for 1998 forward. For 1997
and prior years, employment includes mining operations management and all technical and engineering personnel,
excluding office workers. Employment excludes preparation plants with fewer than 5,000 employee hours per year,

which are not required to provide data.
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From Exhibits 6-4 and 6-5, we observe that a small change in coal production could lead
to a relatively large change in employment demand in regions that are relatively labor-
intensive, such as in the Appalachian Basin. Surface mines in the Colorado Plateau, Gulf
Coast, and Northern Rocky Mountains and Great Plains regions are typically larger and
located on flatter terrain, and have greater productivity rates per employee. In all five
coal regions that support underground mining activity, underground mining is more
labor-intensive than surface mining (i.e., more employee hours are required to produce
the same amount of coal). Underground mines in the Northern Rocky Mountains and
Great Plains region produce coal most efficiently with respect to labor demands among
the seven coal regions. All else equal, forecast reductions in coal production in labor-
intensive areas (e.g., Appalachia) would result in relatively more impacts to employment
than would reductions in production in low-labor requirement areas (e.g., Northern Rocky
Mountains and Great Plains).

EMPLOYMENT IN COAL INDUSTRY PER MILLION TONS OF COAL PRODUCED, 2013

COAL REGION SURFACE UNDERGROUND
Appalachian Basin 246.2 299.1
Colorado Plateau 77.9 109.5

Gulf Coast 99.8 NA

Ilinois Basin 108.3 169.8
Northern _Rocky Mountains and 313 67.2

Great Plains

Northwest 88.7 NA

Western Interior 261.9 305.5

Source: MSHA, 2013b.

Note: This figure is calculated using 2013 estimates of the
employment per million tons produced. To be conservative (i.e.,
more likely to overstate than understate impacts), we then use
the average of the least productive mines in each region that
comprise at least 25 percent of total production in that region.
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WORKER PRODUCTIVITY (AVERAGE PRODUCTION PER OPERATOR EMPLOYEE PER
HOUR) (SHORT TONS), 2013

COAL REGION SURFACE UNDERGROUND
Appalachian Basin 2.0 1.6
Colorado Plateau 6.2 4.4

Gulf Coast 4.8 NA

Illinois Basin 4.4 2.8
Northern _Rocky Mountains and 15.4 716

Great Plains

Northwest 5.4 NA
Western Interior 1.8 1.6

Source: MSHA, 2013b.

Note: Derived from 2013 average workers per million tons of coal
production. Assumes a single employee works 2080 hours per year.

In areas where coal production is anticipated to be reduced due to the rule, the Proposed
Rule is also expected to decrease employment in industries that provide goods and
services to mining operators throughout the production process. Affected entities include
mining and construction equipment manufacturers, the coal transportation industry, coal
processing facilities, and a variety of other local businesses located near mining
operations in coal-producing regions. Decreased coal production would lower demand
for these goods and services, thus decreasing income and employment in these support
industries.

6.4 COMPLIANCE-RELATED EMPLOYMENT EFFECTS
Certain elements of the Proposed Rule may generate increases in employment demand
from the mining sector through the introduction of additional monitoring and analytic
requirements at mine sites, as well as earth-moving requirements. Specifically:

¢ Baseline data collection analysis/monitoring during mining and reclamation.
These elements require additional sampling, data collection, and analysis of
environmental parameters.

e Activities in or near streams (including disposal of excess spoil and coal mine
waste). This element requires that operators demonstrate restoration of stream
form and ecological function for all disturbed perennial and intermittent streams.
Furthermore, this element requires more labor-intensive methods for excess spoil
fill construction as well as daily monitoring of fill placement during fill
construction.

e Mining through streams. This element requires additional analysis of the
ecological and hydrologic effects of mining through and restoring streams, as
well as more labor-intensive stream channel construction.

e Surface configuration/approximate original contour (AOC) variance. These
elements require a more labor-intensive restoration process, and additional
analysis of the effects of AOC variances on stream hydrology. The AOC variance
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element also requires additional analysis of the effects of AOC variances on
aquatic ecology and biological communities.

e Revegetation and topsoil management. This element requires more labor-
intensive soil management and revegetation practices.

¢ Fish and wildlife protection and enhancement. This element requires
mandatory fish and wildlife protection and enhancement measures to the extent
that mining operations result in the long-term loss of native forest, loss of other
native plant communities, or filling of a stream segment.

These additional work requirements include performing inspections, conducting
biological assessments, and other tasks that require employment of highly trained
professionals (e.g., engineers and biologists) as part of compliance with some elements of
the Action Alternatives. Other increased work requirements associated with elements
contained in the Action Alternatives are expected to require similar skills as currently
utilized by the industry (e.g., bulldozer operations). In general, while some of the
increased employment demand may utilize existing mining labor skills (e.g.,
requirements that require additional earth moving), other employment demand from
Action Alternatives may require other types of labor (e.g., biological monitoring, lab
testing, paperwork). That is, some additional jobs created by the Proposed Rule may
differ in skill requirements from the production-oriented jobs that would be reduced due
to decreased coal production.

6.5 IMPACTS OF COAL PRODUCTION CHANGES ON EMPLOYMENT AND LABOR
INCOME

As described above, our analysis first estimates the direct employment demand changes
attributable to the Proposed Rule due to anticipated changes in future coal production
relative to the baseline forecast. Future coal production following rule implementation is
modeled using a coal market model, as described in Chapter 2 and Appendix F. These
impacts are described as the “production-related employment effects” impacts in Exhibits
6-6A and 6-7.

Next, we estimate the change in economic activity attributable to the cost of industry
compliance with the rule. These impacts are described as the “compliance-related
employment effects” impacts in in Exhibits 6-6A and 6-7.

As shown in Exhibit 6-6A, production-related annual impacts to employment across all
regions are expected to range from a reduction in demand for 590 FTEs of labor to a
reduction of 41 FTEs with an average annual decrease in demand for 260 FTEs of labor.
Changes in compliance-related employment demand are expected to range from an
annual gain of 210 to 270 FTEs. In the Appalachian Basin, production-related
employment demand is expected to range from a reduction of 450 FTEs of labor to a
reduction of 41 FTEs with an average annual reduction of 210 FTEs. On the other hand,
compliance-related employment demand in the Appalachian Basin is expected to range
from a gain of 97 to 120 FTEs. Impacts to labor income follow similar patterns, with the
production-related effect on labor income ranging from a reduction of $50 million to a
reduction of $3.4 million with an average reduction of $22 million nationally.
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Compliance-related impacts to labor income are expected to range from an increase of
$19 million to $22 million annually, with an average gain of $21 million nationally. In
the Appalachian Basin production-related labor income is expected to range from a
reduction of $37 million to a reduction of $3.4 million with an average reduction of $17
million. Compliance-related labor income effects in the Appalachian Basin are expected
to range from an increase of $8.5 million to $10 million, with an average gain of $9.7
million nationally.

Estimated employment impacts vary from year to year and across regions. Exhibit 6-6A
presents the average annual impacts of and the maximum and minimum annual impacts
for the Proposed Rule.

e “Average over 21 years” is the average annual effect of the Alternative over the
study period for the analysis on employment (2020 to 2040).

e “Range in any year” is the minimum and maximum effect on employment in any
year in the study period

e “Production-related employment effects” are calculated as effects associated with
changes to coal production that are expected as a result of the Alternative. These
are calculated using assumptions related to employment per ton of coal produced.

e The range of effects to Surface Employment represents the minimum and
maximum effect in any year in the study period.

e The range of effects to Underground Employment represents the minimum and
maximum effect in any year in the study period.

e The range of effects to “Surface and Underground Combined” employment
represents the minimum and maximum impact in any year in the study period
when the surface and underground mining effects are considered together.
Because the minimum and maximum effects of the Alternative on surface and
underground mining do not always occur in the same year, the Combined impact
is not always equal to the sum of the Surface and Underground ranges

e “Compliance-related employment effects” are calculated as effects associated
with changes to expenditures on compliance-related activities and are calculated
using assumptions related to employment demand per dollar spent on
compliance.

Exhibit 6-6B presents a line graph of the employment effects for the Proposed Rule for
2020 through 2040 by type of effect.

Because the IMPLAN model is static (i.e., it does not include a time element), it cannot
examine impacts of increased costs or changes in production on long-term regional
employment, value-added, or labor income. Thus, this analysis presents results for each
region that show the range of the rule’s potential incremental impacts (over and above
what would be expected under the baseline), given current economic conditions, on these
three factors in a given year over the timeframe for the analysis (see Appendix F for a
presentation of production impacts and Chapter 4 for compliance costs by year). As
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shown in Exhibits 6-6A and 6-7, when the effects of additional compliance costs on labor
demand by the coal industry are netted from the production-related employment effects,
the results are negative or positive, depending on the year and region. To place these
results in context, we note that a reduction of 324 FTEs represents less than a one percent
decrease in the current national labor force in the industry. Exhibit 6-6C shows projected
changes by region. Exhibit 6-6D displays projected employment (for 2020 to 2040) under
the baseline as well as under the Proposed Rule for comparison.
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EXHIBIT 6-6A. ESTIMATED CHANGES IN ANNUAL EMPLOYMENT UNDER THE PROPOSED RULE, 2020-2040 (FTES)

July 2015

PRODUCTION-RELATED
PRODUCTION-RELATED PRODUCTION-RELATED EMPLOYMENT EFFECTS?
COAL REGION METRIC EMPLOYMENT EFFECTS? EMPLOYMENT EFFECTS? COMPLIANCE- RELATED
SURFACE AND EMPLOYMENT EFFECTS’
SURFACE* UNDERGROUND?®
UNDERGROUND COMBINED®
Appalachian Basin Average over 21 years:! (65) (140) (210) 120
Range in any year:? (140) - (15) (310) - (24) (450) - (41) 97 -120
Colorado Plateau Average over 21 years: 0 0 0 14
Range in any year: 0-0 0-1 0-1 12-15
Gulf Coast Average over 21 years: 0 0 0 30
Range in any year: ®-2 0-0 @®-2 30-31
Illinois Basin Average over 21 years: (6) @7) (33) 66
Range in any year: (19)-0 (73)-0 @91)-0 52-76
Northern Rocky Mountains
and Great PIai)rlls Average over 21 years: (22) 0 (22) 21
Range in any year: (66)-0 0-0 (66)-0 19-22
Northwest Average over 21 years: 0 0 0 1
Range in any year: 0-0 0-0 0-0 1-1
Western Interior Average over 21 years: 0 0 0 3
Range in any year: 0-0 0-0 0-0 3-3
TOTAL Average over 21 years: (93) (170) (260) 250
Range in any year: (220) - (17) (370) - (24) (590) - (41) 210 - 270
L «Average over 21 years” is the average annual effect of the Proposed Rule over the study period for the analysis on employment (2020-2040).
2«Range in any year” is the minimum and maximum effect on employment in any year in the study period.
3 «production-related employment effects™ are calculated as effects associated with changes to coal production that are expected as a result of the Proposed Rule. These are
calculated using assumptions related to employment per ton of coal produced.
“The range of effects to Surface Employment represents the minimum and maximum effect in any year in the study period.
5 The range of effects to Underground Employment represents the minimum and maximum effect in any year in the study period.
% The range of effects to Surface and Underground Combined employment represents the minimum and maximum impact in any year in the study period when the surface and
underground mining effects are considered together. Because the minimum and maximum effects of the Proposed Rule on surface and underground mining do not always occur in
the same year, the Combined impact is not always equal to the sum of the Surface and Underground ranges.
"«Compliance-related employment effects” are calculated as effects associated with changes to expenditures on compliance-related activities and are calculated using assumptions
related to employment demand per dollar spent on compliance.
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EXHIBIT 6-6B. ESTIMATED CHANGES IN ANNUAL EMPLOYMENT UNDER THE PROPOSED RULE
COMPARED TO BASELINE, BY TYPE OF EFFECT, (2020 TO 2040)
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Notes: “Production-related” are effects on employment associated with changes to coal production that are
expected as a result of the Proposed Rule. These are calculated using assumptions related to employment per ton
of coal produced. “Compliance-related” are effects on employment calculated as effects associated with changes
to expenditures on compliance-related activities and are calculated using assumptions related to employment
demand per dollar spent on compliance.

INDUSTRIAL ECONOMICS, INCORPORATED 6-14



Regulatory Impact Analysis of the Stream Protection Rule
July 2015

EXHIBIT 6-6C. ESTIMATED CHANGES IN ANNUAL EMPLOYMENT UNDER THE PROPOSED RULE
COMPARED TO BASELINE, BY REGION, (2020 TO 2040)
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Notes: “Average Annual Compliance-Related” are effects on employment associated with expenditures on
compliance-related activities that are expected as a result of the Proposed Rule, averaged over the study
period by region. These are calculated using assumptions related to employment demand per dollar spent on
compliance. “Average Annual Production-Related” are effects on employment associated with changes to coal
production that are expected as a result of the Proposed Rule, averaged over the study period by

region. These are calculated using assumptions related to employment per ton of coal produced.
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EXHIBIT 6-6D. ANNUAL COAL INDUSTRY EMPLOYMENT UNDER BASELINE CONDITIONS AND THE
PROPOSED RULE, FTES, 2020 TO 2040
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Notes: As shown, coal industry employment is projected to decrease by over 15,000 FTEs under baseline
conditions, i.e., due to factors unrelated to the Proposed Rule. We also note that the coefficient used to estimate
employment impacts in our analysis leads to a somewhat greater estimate of total industry employment than is
reported in some sources. For example, EIA's 2012 Annual Coal Report estimates 2012 coal industry employment to
be approximately 90,000 employees (U.S. EIA. 2013a). The employment multipliers we use in the production-
related impacts analysis are conservative—specifically, we use the average of the least productive mines in each
region that comprise at least 25 percent of total production in that region. Using this multiplier to present the
total forecast employment level for the industry therefore overestimates the total level of coal industry
employment in this exhibit. The baseline number of employees is presented for display purposes--the focus of our
analysis is on incremental effects.
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EXHIBIT 6-7. ANNUAL LABOR INCOME CHANGES UNDER THE PROPOSED RULE (MILLIONS OF DOLLARS)
PRODUCTION-RELATED
PRODUCTION-RELATED PRODUCTION-RELATED INCOME EFFECTS?
INCOME EFFECTS? INCOME EFFECTS® COMPLIANCE- RELATED
COAL REGION METRIC SURFACE AND INCOME EFFECTS’
SURFACE* UNDERGROUND® UNDERGROUND
COMBINED®

Appalachian Basin Average over 21 years:* ($5.4) ($12) ($17) $9.7

Range in any year:2 ($12) - ($1.3) ($26) - ($2.0) ($37) - ($3.4) $8.5 - $10
Colorado Plateau Average over 21 years: $0 $0.02 $0.02 $1.1

Range in any year: $0 - $0.01 ($0.02) - $0.1 ($0.02) - $0.06 $1.0- $1.2
Gulf Coast Average over 21 years: $0 $0 $0 $2.5

Range in any year: ($0.3) - $0.1 $0 - $0 ($0.3) - $0.1 $2.5-$2.5
Illinois Basin Average over 21 years: ($0.5) ($2.2) ($2.7) $5.5

Range in any year: ($1.6) - $0.01 ($6.0) - $0.03 ($7.5) - $0.04 $4.6 - $6.3
Northern Rock.y Mountains Average over 21 years:
and Great Plains ($2.1) ($0.01) ($2.1) $2.0

Range In any year: ($6.3) - ($0.03) ($0.02) - ($0.01) ($6.3) - ($0.04) $1.8-$2.1
Northwest Average over 21 years: 0 0 0 $0.04

Range in any year: 0-0 0-0 0-0 $0.04 - $0.04
Western Interior Average over 21 years: 0 0 0 $0.2

Range in any year: 0-0 0-0 0-0 $0.2 - $0.2

Average over 21
u.S. TOTAL years: ($8.0) ($14) ($22) $21

Range in any year: ($19) - ($1.5) ($31) - ($2.0) ($50) - ($3.4) $19 - $22

L«pverage over 21 years” is the average annual effect of the Proposed Rule over the study period for the analysis on income (2020-2040).
2«Range in any year” is the minimum and maximum effect on income in any year in the study period.
% «production-related income effects” are calculated as effects associated with changes to coal production that are expected as a result of the Proposed Rule. These
are calculated using assumptions related to employment and wages per ton of coal produced.
“*The range of income effects for Surface mining represents the minimum and maximum effect in any year in the study period.
®The range of income effects for Underground mining represents the minimum and maximum effect in any year in the study period.
®The range of income effects for Surface and Underground mining combined represents the minimum and maximum impact in any year in the study period when the
surface and underground mining effects are considered together. Because the minimum and maximum effects of the Proposed Rule on surface and underground mining
do not always occur in the same year, the Combined impact is not always equal to the sum of the Surface and Underground ranges.
"«Compliance-related income effects” are calculated as effects associated with changes to expenditures on compliance-related activities and are calculated using
assumptions related to employment demand and wages per dollar spent on compliance.
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As described above, the relationship between environmental regulation and employment
is a subject being debated within the academic literature.*** This literature suggests that
the findings in this chapter are consistent with current research on the impact of
environmental regulation in general. It should be noted, however, that the literature does
not specifically address the relationship between environmental regulation and labor
demand in extractive industries such as coal mining.

SEVERANCE TAX EFFECTS
Severance tax revenue for a state is directly related to coal mining activity. Thus,
regulatory alternatives that reduce production in a given region will result in reduced tax
revenue. Conversely, increased coal production would generate increased revenue. The
relationship between coal production and tax revenue is complicated in some states. For
example, some states only tax certain types of coal extracted or offer credits for particular
extraction methods. For this reason, this analysis undertakes the following method to
estimate impacts of the regulatory alternatives on state tax revenues:

1. Deriving effective tax rates. The first step involves examining state tax codes
for coal severance taxation rates. For some states, the severance tax rate is a
simple dollar-per-ton multiplier, but many states vary the tax rate for different
types of coal mining or provide tax credits and exemptions to certain types of
mining. Some states calculate severance tax based on the gross value of severed
coal.

2. Applying effective tax rates to production forecasts. The second step
involves multiplying the effective tax rates to estimates of future production for
each state. The difference between estimated severance tax revenues under the
alternatives and baseline revenue forecasts represents the impact of the Proposed
Rule to state severance tax revenues.

3. Deriving annualized impacts. The final step involves calculating the present
value of tax revenue impacts in 2014 dollars, and annualizing the present value
over the entire period of study. The analysis uses discount rates of three and
seven percent (see Appendix G).

The states with the most coal production generally collect the most tax revenue on coal
severance. Exhibit 6-8 reports 2012 coal severance tax revenues by state. The majority
of tax revenue levied on coal severance in these years was collected by the top three coal-
producing states, Wyoming, West Virginia, and Kentucky.

142 Berman, E. and Bui, L.T.M. 2001. "Environmental Regulation And Productivity: Evidence From Oil Refineries," The Review
of Economics and Statistics, MIT Press 83(3): 498-510; Morgenstern, R.D., Pizer, W.A., and Shih, J.S. 2002. Jobs Versus the
Environment: An industry-Level Perspective. Journal of Environmental Economics and Management 43:412-436; Bezdek, R.H.,
Wendling, R.M., and DiPerna, P. 2008. Environmental protection, the economy, and jobs: National and regional analyses.
Journal of Environmental Management 86: 63-79; Belova, A., Gray, W., Linn, J., and Morgenstern, R, 2013. Environmental
Regulation and Industry Employment: A Reassessment. U.S. Census Bureau Center for Economic Studies Paper No. CES-WP-13-
36.
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Exhibit 6-9 presents tax rates on coal severance by state. For each state, an attempt was
made to use reported tax rates to estimate 2012 severance tax revenue based on 2012
production levels. These estimates were then compared with actual 2012 severance tax
revenues collected by each state. For states where estimates were accurate within a ten
percent error bound, the analysis uses reported tax rates to estimate future severance tax
revenues based on production projections. States where estimated 2012 severance tax
revenues differed by more than ten percent from actual revenues generally have
complicated tax provisions that make it difficult or impossible to forecast future revenues
based on reported tax rates. For these states, the analysis uses an alternate production-to-
tax-revenue multiplier calculated by dividing 2012 severance tax revenues by 2012
production levels. Exhibit 6-9 also presents the estimated tax rates used in this analysis
for each state to estimate future tax revenues collected on coal severance.

Exhibit 6-10 reports total estimated severance tax revenue impacts over the entire period
of study by state, discounted to 2014 dollars at a seven percent discount rate. In total, the
analysis predicts an annualized decline in severance tax revenues of $2.5 million, across
all coal producing states. West Virginia and Kentucky are estimated to bear over 80
percent of the lost severance tax revenues. These estimates are conservative for West
Virginia and Kentucky as they are based on historic per-ton tax revenues while West
Virginia and Kentucky severance taxes are based on the price of coal. As coal prices are
expected to increase during the study period due to the Proposed Rule, the coal severance
tax impacts of the Proposed Rule are likely to be less than estimated here for West
Virginia and Kentucky.
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EXHIBIT 6-8. COAL SEVERANCE TAX REVENUES COLLECTED BY STATE, 2012 (MILLIONS OF

DOLLARS)
STATE 2012
Appalachian Basin
Alabama® $3.5
Kentucky? $2.8
Maryland $0
Ohio? $5.6
Pennsylvania $0
Tennessee? $1.0
Virginia $0
West Virginia® $460
Colorado Plateau
Arizona $0
Colorado? $9.8
New Mexico $11
Utah? $0
Gulf Coast
Louisiana $0.48
Mississippi? $0
Texas $0
Illinois Basin
[llinois $0
Indiana $0
Kentucky? $280
Northern Rocky Mountains and Great Plains
Montana? $53
North Dakota $11
Wyoming $290
Northwest
Alaska? $41
Western Interior
Arkansas $0.01
Kansas? $8.8
Missouri $0
Oklahoma $0
Total U.S. $1,200

INDUSTRIAL ECONOMICS, INCORPORATED

6-20



Regulatory Impact Analysis of the Stream Protection Rule
July 2015

STATE 2012

Notes:

Sources: U.S. Census Bureau 2012 Annual Survey of State Government Tax Collections; Individual state
revenue reports.

! Coal severance tax revenues are reported for the fiscal year ending September 30, 2012. Total state tax
revenues are reported for the calendar year ending December 31, 2012. The contribution of coal
severance taxes to total taxes is calculated using data from varying timeframes.

2 Coal severance tax revenues are reported for the fiscal year ending June 30, 2012. Total state tax
revenues are reported for the calendar year ending December 31, 2012. The contribution of coal
severance taxes to total taxes is calculated using data from varying timeframes.

- Coal severance tax revenues listed for New Mexico are net of the Intergovernmental Tax Credits (ITC)
afforded to taxed coal entities. Severance tax revenues listed for Alaska consist of revenue from Alaska’s
mining license tax. We were unable to separate the value of severance tax revenues between the two
regions in Kentucky (Illinois Basin and Appalachia) and Colorado (Northern Rocky Mountain and Great
Plains and Colorado Plateau). We present the total value for the entire state. In Virginia no state tax is
levied, but local areas may impose taxes on coal extracted within limits set by state law. Coal severance
taxes for West Virginia are calculated as General Revenue Fund, Infrastructure Fund, and Local Dedication
from Coal Severance tax figures provided for FY 2012 by the West Virginia Department of Revenue.
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STATE

SEVERANCE TAX TYPE

RATE

ASSUMED RATE

Appalachian Basin

State Coal Severance

$0.335 per ton for the state.

$0.335 per ton

1
Alabama Tax
Local Coal Severance $0.20 per ton in Jackson and Marshall County.
Tax
4.5% of gross value with a minimum tax of $0.50 per ton. A $3.00 per ton for surface production
1 Coal Severance and S . .
Kentucky . credit is given to thin seam coal extraction on a scale from 2.25% | and $2.88 per ton for underground
Processing Tax -
to 3.75% of the coal value. production.
Maryland No Coal Severance Tax NA
Base rate of $0.10 per ton, plus an additional $0.012 per ton on $0.252 per ton for surface production
surface mined coal. An additional $0.12 to $0.16 per ton is levied | and $0.24 per ton for underground
Ohio* Coal Severance Tax on operations without a full cost bond and changes based on the production.

amount remaining in the state Reclamation Forfeiture Fund at
the end of each state budget biennium.

Pennsylvania

No Coal Severance Tax

NA

$0.75 per ton on entire production of coal products in the state,

$0.75 per ton

Tennessee? Coal Severance Tax ; ;
regardless of place of sale or outside-of-state delivery.
. Any county or city may impose a severance tax on all coal within
A Local Coal Reclamation . y . _y_ y may Imp
Virginia its jurisdiction. The rate of tax shall not exceed 1% of the gross

Tax

receipts from such coal or gases.

West Virginia?

Natural Resources
Severance Tax

5% of gross value, with the following reduced rates for thin seam
underground mining: 2% of gross value for seams with thickness
between 37 and 45 inches and 1% of gross value for seams with
thickness less than 37 inches.

$3.757 per ton

Colorado Plateau

Arizona

No Coal Severance Tax

NA

Colorado? Coal Severance Tax $0.842 per ton. $0.542 per ton.
$0.57 per ton on surface coal and $0.55 per ton on underground $1.40 per ton for surface production
coal. The state also imposes a surtax on coal, which is increased | and $1.38 per ton rate for

New Mexico® Coal Severance Tax on July 1 each year. The surtax in effect in Fiscal Year 2009 was | underground production

$0.83 per ton. Post-2011 renegotiated contracts are not subject
to the surtax.

($0.57/%0.55 per ton rate plus $0.83
per ton surtax).*
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STATE SEVERANCE TAX TYPE RATE ASSUMED RATE
Utah No Coal Severance Tax NA
Gulf Coast
.. Natural Resources $0.12 per ton of lignite. $0.12 per ton
Louisiana
Severance Tax
Mississippi No Coal Severance Tax NA
Texas No Coal Severance Tax NA
Illinois Basin
Illinois No Coal Severance Tax NA
Indiana No Coal Severance Tax AN
Coal Severance and 4.5% of gross value with a minimum tax of $0.50 per ton. A $3.00 per ton for surface production
Kentucky® credit is given to thin seam coal extraction on a scale from 2.25% | and $2.88 per ton for underground

Processing Tax

to 3.75% of the coal value.

production.

Northern Rocky
Mountains and

Great Plains
Heat Content | Surface Auger Underground

Montana? Coal Severance Tax <7,000 BTU 10% of value 3.75% of value | 3% of value $01.437 per ton
7,000 BTU 15% of value 5% of value 4% of value

North Dakota®

Coal Severance Tax

$0.375 per ton plus $0.02 per ton for the Lignite Research Fund.
Reduced rates apply to coal used in cogeneration facilities. No
tax on coal used for the following: (1) to heat state buildings; (2)
used by the state or political subdivision of the state; or (3)
agricultural processing.

$0.395 per ton

7% of taxable valuation of surface coal and 3.75% of taxable
valuation of underground coal, with a maximum tax of $0.60 per

7% of gross value with $0.60 per ton
tax ceiling for surface production;

Wyoming! Coal Severance Tax ton of surface coal and $0.30 per ton of underground coal. 3.75% of gross value with $0.30 per
ton tax ceiling for underground
production.

Northwest

Mining License Tax on !\IO tax if net income is $40,000 or less; $1’290 plus 3% of net Assumes a single mining operation in

Alaska! Net | income over $40,000; $1,500 plus 5% of net income over $50,000; . !

et Income and $4,000 plus 7% of net income over $100,000. the highest tax bracket with net
INCORPORATED 6-23
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EXHIBIT 6-9. REPORTED COAL SEVERANCE TAX RATES BY STATE, 2012
STATE SEVERANCE TAX TYPE RATE ASSUMED RATE
NA income greater than $100,000.
Production Royalty on Estimates taxes based on gross value
State Lands over $100,000 rather than net income
over $100,000.
Western Interior
2 Natural Resources $0.02 per ton of coal, lignite and iron ore $0.1325 per ton

Arkansas o

Severance Tax plus an additional $0.08 per ton on coal.

$1.00 per ton coal produced. Severance or production of the first | Assumes all mining falls under small
Kansas Minerals Severance Tax | 350,000 tons of coal at any mine is exempt from taxation. mine exemption, as no revenues
were collected in 2009 or 2010.

Missouri No Coal Severance Tax -
Oklahoma No Coal Severance Tax -
Notes:
NA Not applicable
! Assumed tax rate for analysis is derived from reported tax rate.
2 Assumed tax rate for analysis is derived by dividing 2012 coal severance tax revenues by 2012 coal production.
Sources: Alabama - §40-13-50, 40-13-61, Code of Alabama, 1975; Kentucky - KRS §143.020. KRS §143.010(13). KRS §143.010(14). KRS §143.021(3); Ohio -
Ohio Revised Code (ORC) §5749.02(A)(1); ORC §5749.02(A)(8); ORC 85749.02(A)(9); Tennessee - Tennessee Code 67-7-104; West Virginia - West Virginia
Code 8§11-13A; West Virginia Code §11-13V-4; Colorado - Quarterly Final Tax Rate for most recent reported quarter January 2010. Colorado Revised Statues
Regulations 39-29-106; New Mexico - 2010 New Mexico Statutes Annotated 1978 7-26-6; “Taxation of Coal and Other Energy Resources.” January 2009. New
Mexico Taxation and Revenue Department; Louisiana - R.S. 47:633; Montana - Montana Code Annotated 15-35-103; North Dakota - North Dakota Century
Code §57-61-01.1; Wyoming - Wyoming State Statutes §39-14-104; Alaska - Alaska Statute 43.65; Alaska Statute 38.05.212; Arkansas - Arkansas Code
Annotated §26-58-101 et. seq.; Kansas - Kansas Statues Annotated Chapter 79: Taxation, Article 42: Mineral Severance Tax.
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EXHIBIT 6-10. ESTIMATED COAL SEVERANCE TAX REVENUE CHANGES UNDER THE PROPOSED

REGION NET PRESENT VALUE! ANNUALIZED
Appalachian Basin

Alabama ($77,000) ($7,100)
Kentucky? ($3,320,000) ($307,000)
Ohio ($138,000) ($12,800)
Tennessee ($23,300) ($2,150)
West Virginia ($15,100,000) ($1,400,000)

Regional Total:

($18,700,000)

($1,720,000)

Colorado Plateau

Colorado $8,720 $804

New Mexico $95 $9
Regional Total: $8,810 $813

Gulf Coast

Louisiana ($3) $0
Regional Total: ($3) $0

Illinois Basin

Kentucky? ($3,320,000) ($307,000)
Regional Total: ($3,320,000) ($307,000)
Northern Rocky Mountains

and Great Plains

Montana ($904,000) ($83,400)
North Dakota $0 $0
Wyoming ($3,900,000) ($360,000)
Regional Total: ($4,810,000) ($444,000)
Northwest

Alaska $0 $0
Regional Total: $0 $0
Western Interior

Arkansas $0 $0

Kansas $0 $0
Regional Total: $0 $0

TOTAL

($26,800,000)

($2,470,000)

! Calculated at a 7 percent discount rate.

Impacts are calculated as a difference from baseline projections, which represent

existing regulatory requirements.

2 Production in Kentucky is evenly divided between Appalachian Basin and Illinois Basin

regions.
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CAVEATS AND LIMITATIONS

An important limitation of our approach is that IMPLAN (and input-output models in
general) provides a static set of results that do not account for technological shifts, price
changes, sectoral growth, or other factors that could change behavior and affect the long-
term impacts of a project. Other key limitations are presented below.

EXHIBIT 6-11. TREATMENT OF KEY UNCERTAINTIES IN THE REGULATORY IMPACT ANALYSIS

UNCERTAINTY

TREATMENT OF UNCERTAINTY

Compliance costs and changes in industry
behavior that will be associated with this
rulemaking are not known with certainty.

Compliance costs and changes in industry
behavior in response to the rule will vary by
mine type and location, and according to site-
specific conditions

Future coal demand is not known with
certainty.

Future coal supply is not known with
certainty.

Whether the Proposed Rule will result in
permitting delays is unknown.

Future regulatory initiatives that could
impact the industry are not known.

Administrative costs are estimated by OSMRE.

We developed a detailed description of each element of the rule,
and conducted an engineering analysis of the expected impacts of
the rule on mine operations.

Because the industry is heterogeneous, we forecast impacts at 13
model mines across the U.S. to provide a representational
understanding of the changes actual mines may face. In doing so,
the analysis provides an overall measure of the scope and scale of
potential changes under each alternative, but is not likely to be
accurate with regard to any specific mining operation.

Specific to longwall operations, OSMRE is conducting an additional

analysis of potential impacts, and has requested comment on this
issue in the Proposed Rule.

Three baseline coal demand scenarios are estimated. In addition to
the most likely to occur scenario, “high coal demand” and “low
coal demand” scenarios are conducted.

The method for forecasting future coal production is detailed in
Chapter 5 of this analysis. The resulting forecast is compared
against other published coal forecasts (specifically, EIA).

The analysis qualitatively discusses the potential for the Proposed
Rule to result in additional permit delays. OSMRE has asked for
public comment on this issue.

The analysis identifies existing and potential environmental
regulations that are expected to influence mining practices / coal
demand and legislative initiatives to reduce greenhouse gas
emissions.

The agency is asking for comment on these costs in the rulemaking.
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CHAPTER 7 | ENVIRONMENT & HUMAN HEALTH

The changes in mining practices prompted by the Proposed Rule will likely reduce
adverse impacts on the environment and human health. These improvements in
environmental conditions should, in turn, provide ecosystem service benefits, which are
defined as the contributions that ecosystems make to people’s well-being. As described
in Chapter 4, the Proposed Rule requirements would also affect coal production costs,
which in turn would change the volume of coal produced in each region as well as the
mix of production methods (surface versus underground mining). These indirect changes
can also influence environmental impacts of coal mining that vary with production levels,
such as air pollutant emissions and the incidence of mining accidents. This chapter
describes the analysis used to quantify environmental and human health impacts, and the
results of this analysis.

7.1 INTRODUCTION AND SUMMARY OF RESULTS
Proposed Rule requirements related to the creation of riparian buffer zones, stream
restoration, reforestation, and other practices are expected to reduce the adverse impacts
of coal mining on water resources and aquatic habitat, and may also benefit terrestrial
habitat, visual resources, and recreational activities. In addition, baseline data collection,
defining material damage, and increased monitoring are expected to reduce the risk and
severity of impacts by facilitating more prompt recognition of emerging pollution
problems. This chapter draws on the model mine analysis to evaluate changes
attributable to the Proposed Rule and the impact of those changes on environmental and
health outcomes. Where feasible, the analysis quantifies changes in environmental and
human health impacts, aggregating these changes by region. The analysis is developed
on a per-ton production basis.

Exhibit 7-1 summarizes the categories of impacts that are expected to result from the
Proposed Rule over the study period and presents them quantitatively where possible.
The various categories of benefits discussed are interrelated in that multiple types of
environmental improvements may lead to similar types of ecosystem service benefits.

For example, both water and air quality benefits have the potential to reduce public health
risks; similarly both improved water quality and increased forest land cover have the
potential to generate aesthetic and recreational benefits.
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SUMMARY OF TOTAL ENVIRONMENTAL AND HUMAN HEALTH IMPACTS OF THE
PROPOSED RULE: 2020-2040

CATEGORY

IMPACT

RULE ELEMENT
GENERATING IMPACT

DESCRIPTION OF
CHANGE

EFFECT ON
ECOSYSTEM SERVICES

Water Quality

Biological
Resources

Visual
Resources

Air Quality

Public Health

Recreation

Other

Fewer stream miles
adversely impacted,
improved water
quality (e.g., pH,
selenium, TDS) within
watershed. Potential
for beneficial impacts
to groundwater
quality and quantity
Reduced impacts to
aquatic riparian and
forest communities,
including habitat
enhancements for
threatened and
endangered species

Improved aesthetics

Additional carbon
storage, changes in
emissions (e.g., NOy,
SO,, PM, CH,4) from
changes in mining
activity levels

Reduced exposure to
contaminants in
drinking water

Potential for
increased recreational
opportunities,
improved aesthetics

Reduced risk and
severity of adverse
impacts, including
long-term pollution
discharges

Stream restoration, fill
construction and
handling requirements,
and reforestation
requirements

Stream restoration,
reforestation, and
species protection
requirements

AOC requirements and
reforestation
requirements

Reforestation
requirements and fill
design changes affect
carbon storage
capacity; Indirect
effects of decreased
mining activity affect
changes in emission
levels

Stream restoration and
reforestation
requirements

Elements directly
affecting water quality
and biological
resources (e.g., stream
restoration) as well as
AOC requirements and
post-mining land use

Baseline data
collection, monitoring,
and material damage
definition

Per year: 4 stream
miles not filled; 29
stream miles restored;
1 downstream
preserved stream mile;
292 downstream
improved stream miles

Water quality benefits
stated above; Annual
estimates of 2,811
acres of forest
improved and 20 acres
of forest preserved

Water quality, forest,
and biological resource
benefits stated above

Increased reforestation
(see Biological
resources above) and
associated increased
carbon storage;
Reduced emissions of
air pollutants
(including greenhouses
gases) due to overall
reduction in coal
mining activity (e.g.,
methane emissions
decrease by
approximately 311
million cubic feet
(MMcf) per year).
Water quality resource
benefits as stated
above

Water quality, forest,
and biological resource
benefits stated above

Water and air quality
resource benefits as
stated above

Increased water quality
enhances ecosystem,
recreational, and some
consumptive use
services

Increased quality or
quantity of habitat
enhances recreational
opportunities and
aesthetic conditions

Improved aesthetics
may improve property
values and the quality
of recreational
opportunities

Increased carbon
storage and reductions
in emissions reduce
human health risks and
climate change-related
risks

Reduced probability of
adverse health effects,
or incurring costs to

mitigate those effects

Increased quality or
quantity of
recreational fishing,
hunting, wildlife
viewing, or hiking
opportunities

Reduced human health
risks, improved
recreational
opportunities,

improved aesthetics
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The Proposed Rule generates ecosystem service benefits in two ways. First,
implementation of the rule requirements (e.g., reducing stream fill, requiring restoration
and enhancement, reforestation and revegetation elements) improves water and habitat
quality, as described in Exhibit 7-1. Improved environmental conditions in turn reduce
human health risks from exposure to water or air-borne contaminants. They also improve
the aesthetics of the landscape and habitat conditions for native species, enhancing
recreational experiences (e.g., fishing, hunting, hiking, wildlife-viewing) and potentially
benefitting property values.

Second, ecosystem service benefits result from the overall reduction in coal mining
activity (surface and underground) expected to result from the Proposed Rule. The
collective burden on coal mine operators of implementing all of the rule elements
increases the cost of coal production, as described in the previous chapters. The
increased costs of production due to the Proposed Rule result in a reduction in overall
coal production levels. Reduced production accordingly results in a reduction in the
negative environmental impacts of coal mining, for example by preserving some streams
from coal mining effects. One category of ecosystem service benefits described in
Exhibit 7-1 that is attributed specifically to the reduction in overall levels of coal
production (as opposed to the implementation of a given rule requirement) is air quality
improvements (e.g., reduced emissions).

Given available data, we are unable to reliably monetize the benefits of the Proposed
Rule. For four categories we are, however, able to quantify the benefits in terms of
biophysical changes (i.e., units of the resource, such as stream miles or acres of forest).
Exhibit 7-2 describes the categories of quantified benefits (results are summarized in
Exhibit 7-1) and the reason these quantified changes are not monetized. Importantly, the
quantified metrics described in Exhibit 7-2 do not present a complete picture of the
benefits expected to water quality, biological resources, and air quality. In addition to
these quantifiable metrics, additional water quality benefits (including reduced
contaminant levels, improved conditions to support biodiversity), biological resources
(including increased quality or quantity of habitat for endangered species), and air quality
benefits (including increased carbon sequestration potential and reduced emissions of
other contaminants) are described qualitatively in this chapter.
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EXHIBIT 7-2. QUANTIFIED BENEFIT CATEGORIES
RATIONALE FOR NOT MONETIZING THE
CATEGORY QUANTIFIED BENEFITS METRICS QUANTIFIED BENEFIT
While the analysis is able to estimate the linear
. . extent of stream miles expected to be improved
Stream miles not filled: Streams by the rule, the specific improvement in
not filled due to the SPR. particular water quality parameters, such as pH
Stream miles restored: Mined or selenium levels, is uncertain. Information on
through streams that are restored both the baseline contaminant levels and the
due the SPR. expected change in these water quality
Water Downstream stream miles parameters at given mine sites would be
Quality preserved: Streams that do not required to monetize the improvement.
gﬁgetrc')err:;euzvég%iﬂ?ﬁ;';ﬁwﬁ?ﬁs To accommodate these unce!'tainties,
- ’ information on the geographic scope of the
pownstream watgr quality stream improvements are presented alongside a
improvements (miles): Strt_eams qualitative discussion of the environmental
Fhat experience yvater quality changes and associated ecosystem service
improvements with the SPR. benefits (i.e., public health and recreational
experiences) expected.
Ecosystem services associated with additional
forest cover include reduced risk of climate
change-related damages (due to increased
carbon sequestration potential of the
landscape), increased quality and quantity of
endangered species and other species habitat,
and aesthetic improvements (these
Improved Acres: Land that will improvements may also improve conditions for
benefit from improved forest land recreational activities and increasing property
cover either because: a) it would values).
have been restored to grassland, While increased forest and vegetative land cover
pastureland or an alternative PMLU | o 1ting from the rule may increase the carbon
Biological in the baseline; or b) it would have | o0 estration potential of the landscape, other
Resources been reforested under the baseline | offects of the rule may counteract these by
but the SPR prescribes better increasing carbon emissions. For example,
practices to ensure healthier forest | jncreased hours spent hauling materials during
post-mining (i.e., Forestry reclamation may increase transportation
Reclamation Approach (FRA)). emissions. Limitations on monetizing the carbon
Preserved Acres: Forest area that | sequestration benefits of forests are discussed in
is left uncut due to changes in coal | section 7.3.
mining activity. With respect to potential property value and
recreational benefits, monetization of these
benefits would require information on the
specific locations of the acres likely to be
improved due to the rule, as well as information
on the baseline values of residential properties
and volume and value of recreational activities.
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CATEGORY

RATIONALE FOR NOT MONETIZING THE
QUANTIFIED BENEFITS METRICS QUANTIFIED BENEFIT

Air Quality

Estimates of changes to methane provide some
perspective on how reductions in coal
production due to the Proposed Rule may affect
mining-related emissions. However, this is not a
complete picture of the effect of the rule on
emissions. As discussed in Section 7.3, the
quantified reduction in methane emissions is not
a net effect as it does not account for potential
counteracting effects of the rule due, for
example, to increased haulage or increased
production of substitute sources of energy
production.

Accordingly, while this estimate provides some
context, namely describing that effects of the
rule on emissions are on the order of a fraction
of a percent of emissions from coal mining,
presenting this effect as a monetized benefit of
the rule may be misleading.

e Reduced methane (CH,) emissions:
Reduced methane associated with
overall reductions in coal mining
activity levels (note: not a net
effect of the SPR on emissions
levels).

For other categories of benefits, data limitations do not support quantifying the
improvements even in biophysical terms. We accordingly describe the following benefits
qualitatively; more detailed discussion is presented in Section 7.3.

7.2

Public Health: Existing studies find negative health effects of mining-related
contaminants in water and air in coal mining communities.** Although more
research on human exposure and human health impacts is still needed to fully
understand causal relationships, we believe it is reasonable to assume the
proposed rule will yield public health-related benefits through expected
improvements in air and water quality.

Visual Resources: Improved aesthetic conditions of the landscape post-mining
has the potential to enhance recreational experiences (as noted above), as well as
regional property values.

Recreational Benefits: Potential benefits to fishing, hiking, wildlife-viewing,
hunting, etc. due to improved quality of streams and increases forest land cover
benefitting regional wildlife populations. In addition, aesthetic improvements
due to reforestation and PMLU requirements may enhance recreational
experiences.

OVERVIEW OF ANALYTIC METHODS FOR QUANTIFYING IMPACTS

This analysis draws upon the model mine analysis, additional spatial and economic data,
and information from published literature to characterize impacts of the Proposed Rule.
These impacts are quantified where possible and extrapolated to the mining region and
over time based on production forecasts. Specifically, impacts are quantified according
to the following steps:

144 This literature is described in more detail in the Environmental Impact Statement that accompanies the Proposed Rule.
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1. Elements of the Proposed Rule are inventoried and mapped to categories of
environmental and health impacts;

2. Information on physical and operational changes at the mine level from the
model mine analysis are combined with additional data and information to
develop mine-level impact measures expressed per unit of production (where
feasible);

3. Per-unit impacts are aggregated to the mining region and over the timeframe of
the analysis based on production forecasts by region and by mine type (surface
versus underground);

Policy studies frequently apply a “benefits transfer” approach in order to translate
guantified impacts into monetary terms. Benefits transfer methods leverage research
from existing studies to evaluate effects of a sufficiently similar policy or scenario. The
method is formally recognized in the EPA’s Guidelines for Preparing Economic Analyses
(2000, updated 2010) and the Office of Management and Budget’s Guidance on
Development of Regulatory Analysis.'*

EPA (2010) provides best-practice guidelines on the conduct of benefits transfer analyses.
Specifically, the Guidelines describe the following steps:

1. Describe the Policy Case — This first step involves carefully describing the
changes in environmental and/or health impacts to be valued.

2. Select Study Cases — This step involves identifying existing research or “study
cases” that are applicable to the policy case. Specifically, study cases should be
similar to the policy case in their definition of the environmental commodity to
be valued, baseline and extent of change, and characteristics of affected
populations.

3. Transfer Values — In this step, the values from the study case(s) are applied to
the policy case, either via a unit-value (i.e., mean or median estimate) or benefits-
function transfer.

4. Report Results -- In this final step, results are presented and the uncertainty
associated with the transfer quantified.

For example, improved water quality is an asset that provides flows of ecosystem
services.™*® Numerous studies have estimated the benefits associated with improved
water quality (e.g., Van Houtven, et al., 2007 provide a summary of this literature) and
some studies have specifically estimated the value the public places on avoiding mining-
related impacts. ** For example, Van Houtven, et al. (2007) find that the average

145 OMB. 2003. Circular A-4: Guidance on Development of Regulatory Analysis. Issued September 17, 2003.

16 Freeman, A. 2003. The Measurement of Environmental and Natural Resource Values. Second ed., Resources for the
Future; National Research Council of the National Academies. 2005. Valuing Ecosystem Services: Toward Better
Environmental Decision-Making. National Academies Press.

147yan Houtven, G., Powers, J., and Pattanayak, S. 2007. Valuing Water Quality Improvements in the United States Using
Meta-Analysis: Is the Glass Half-Full or Half-Empty for National Policy Analysis?. Resource and Energy Economics 29: 206-
227; Whitehead, J. 1990. Measuring Willingness-to-Pay for Wetlands Preservation with the Contingent Valuation Method.
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household willingness to pay for water quality improvements (or to avoid decrements)
across 18 different studies is approximately $108 per year in 2011 dollars.*® Whitehead
(1990) estimates that Kentucky residents would be willing to pay between $10 and $22
per year to preserve 5,000 acres of wetland that may be impacted by coal mining.**°

However, economic values are highly context-specific. The value of improved water
quality is influenced by the magnitude of change in given water quality parameters, and
existing and potential future uses of the water resources, which will vary spatially. For
example, values will be influenced by whether the water resources support recreational
uses, the nature and extent of species present, and proximity to population centers. It is
not possible to predict the number, type, or location of specific mining operations over
the time frame of the analysis. Similarly, it is not possible to predict or properly
characterize affected resource attributes. Thus, assignment of monetary values to the
changes expected to result from the Proposed Rule would be speculative. That is, it is not
possible to accurately define the policy case and apply suitably similar values from
existing literature. As a result, this RIA cannot satisfy EPA’s requirements (1) and (2)
above for a credible benefits transfer analysis.

The remaining sections of this chapter describe in detail the impact categories highlighted
in Exhibit 7-1, providing quantitative impact measures in resource units (where feasible)
and providing examples of related economic values.

7.3 METHODS AND ESTIMATED BENEFITS BY RESOURCE CATEGORY

WATER QUALITY
The Proposed Rule is expected to benefit surface water, wetland, and groundwater
resources. For example, fill construction and handling requirements, restoration
requirements, and reforestation requirements will reduce the number of stream miles
filled, increase the number of stream miles restored, and generate general water quality
improvements. In addition, increasing baseline data collection and analysis and
monitoring during mining and reclamation may result in earlier detection of water quality
problems, which should lead to more prompt resolution.

Surface Water

The approach for quantifying impacts of the Proposed Rule on surface water resources
involves quantifying the linear extent of streams (measured in stream miles) affected
within each region. The quantified factors include:

Wetlands 10(2): 187-201; Whitehead, J. and Blomquist, G. 1991. Measuring Contingent Values for Wetlands: Effects of
Information About Related Environmental Goods. Water Resources Research 27(10): 2523-2531.

18yan Houtven, G., Powers, J., and Pattanayak, S. 2007. Valuing Water Quality Improvements in the United States Using
Meta-Analysis: Is the Glass Half-Full or Half-Empty for National Policy Analysis?. Resource and Energy Economics 29: 206-
227.

149 Whitehead, J. 1990. Measuring Willingness-to-Pay for Wetlands Preservation with the Contingent Valuation Method.
Wetlands 10(2): 187-201.
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e Reduction in streams filled;

e Increased restoration of ephemeral streams that are mined through;

e Stream miles downstream of mine sites experiencing improved water quality; and
e Stream miles preserved from adverse effects of mining.

Exhibit 7-3 summarizes the steps involved for each of these quantified factors, and the
text describes the methods in greater detail.

Methods for Estimating Reduction in Miles of Streams Filled and Increased

Restoration of Ephemeral Streams
The methods to quantify the reduction in stream miles filled and in ephemeral stream
miles restored extrapolate from the findings of the model mine analysis. The model mine
analysis estimates how mines in each coal region will implement the Proposed Rule
requirements, and how these practices will affect stream fill and stream restoration
actions. To quantify the broader, national benefits, the analysis translates the reduction in
streams filled and the increase in stream miles restored into an average change in impacts
per ton of coal produced for the modeled “typical” mines in each region. Then the
analysis applies this multiplier to the estimated production (tons of coal produced) in each
region.
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EXHIBIT 7-3. METHODS FOR QUANTIFICATION OF BENEFITS TO WATER RESOURCES
ADDITIONAL MILES OF STREAM MILES DOWNSTREAM OF STREAM MILES DOWNSTREAM OF
REDUCTIONS IN MILES OF EPHEMERAL STREAMS MINE SITES EXPERIENCING MINE SITES THAT ARE PRESERVED
STEP STREAMS FILLED RESTORED IMPROVED WATER QUALITY FROM ADVERSE EFFECTS OF MINING
1 Determine number of stream Determine number of Based on scientific literature, Determine how far downstream of

miles filled by region based on
conditions at the “typical
mine”

Convert to impact per million
tons of coal produced by
region/mine type, i.e., divide
“typical mine” miles of
streams filled by total “typical
mine” coal production

Multiply the figure on stream
miles filled per million tons
(Step 2) by total regional coal
production in each year of
analysis

Sum miles of stream filled
across the study period

Estimate average annual
stream miles filled, i.e., divide
total stream miles filled by
years in study period

ephemeral stream miles
restored by region based on
conditions at the “typical
mine”

Convert to impact per million
tons of coal produced by
region/mine type, i.e., divide
“typical mine” miles of
ephemeral streams restored by
total “typical mine” coal
production

Multiply the figure on stream
miles restored per million tons
(Step 2) by total regional coal
production in each year of
analysis

Sum miles of ephemeral
streams restored across the
study period

Estimate average annual
ephemeral stream miles
restored, i.e., divide total
ephemeral stream miles

determine how far downstream
of a mine site negative effects
of coal mining persist. Limited
data require use of a national
average rather than mine-
specific figures.

Analyze, by region and mine
type (i.e., surface versus
underground), the number of
streams that flow off of a mine
site, on average

Multiply the number of streams
crossing the mines (Step 2) by
the average extent of
downstream water quality
effects (Step 1) to estimate the
“typical mine” downstream
miles affected

Convert to impact per million
tons of coal produced by
region/mine type, i.e., divide
“typical mine” downstream
miles affected by total “typical
mine” coal production

Multiply the downstream miles
affected per million tons by the
expected coal production for the
relevant mine type/region for

a mine site negative effects of
coal mining persist, on average

Analyze, by region and mine type
(i.e., surface versus underground),
the number of streams that flow
off of a mine site, on average

Multiply the number of streams
crossing the mines (Step 2) by the
average extent of downstream
water quality effects (Step 1) to
estimate the “typical mine”
downstream miles affected

Convert to impact per million tons
of coal produced by region/mine
type, i.e., divide “typical mine”
downstream miles affected by
total “typical mine” coal
production

Multiply the downstream miles
affected per million tons by the
expected coal production for the
relevant mine type/region for
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ADDITIONAL MILES OF

STREAM MILES DOWNSTREAM OF

STREAM MILES DOWNSTREAM OF

REDUCTIONS IN MILES OF EPHEMERAL STREAMS MINE SITES EXPERIENCING MINE SITES THAT ARE PRESERVED
STEP STREAMS FILLED RESTORED IMPROVED WATER QUALITY FROM ADVERSE EFFECTS OF MINING
restored by years in study each year in the study period each year in the study period
period
6 Estimate benefit by subtracting | Estimate benefit by subtracting | Sum downstream miles affected |Sum downstream miles affected
Proposed Rule annual average Proposed Rule annual average |across the study period across the study period
miles from annual average from baseline annual average
miles in baseline scenario
7 Estimate average annual Estimate average annual
downstream miles affected by downstream miles affected by
dividing total downstream miles |dividing total downstream miles
affected (Step 6) by years in affected (Step 6) by years in study
study period period
8 Total downstream miles Estimate benefit of Proposed Rule

improved is equal to the
downstream miles affected (i.e.,
water quality in these streams is
improved as compared to the
baseline)

by subtracting anticipated annual
average miles from baseline
annual average miles
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Methods for Estimating Stream Miles Downstream of Mine Sites

Experiencing Water Quality Improvements
The analysis uses the following method to estimate the number of improved stream miles
downstream of mine sites. First, the analysis incorporates findings from the scientific
literature to estimate how far downstream of a mine site negative effects of coal mining
persist. The scientific literature addressing effects of coal mining on water resources
primarily focuses on how coal mining affects stream water quality, as summarized in
Exhibit 7-4.

The history and extent of mining in the Appalachian Region makes it the subject to the
majority of the water quality studies.” In general, these studies describe coal mining’s
effects on stream quality, but do not specify the particular aspect of mine operations that
generates the adverse effects. As such, the studies do not support an explicit analysis of
individual elements included in the Proposed Rule or their impacts on downstream water
quality.

While a review of the available literature identified many analyses of coal mining’s
impact on water quality, only one study identified the geographic extent of the adverse
effects of mining on downstream water quality. Specifically, Petty, et al. (2010) estimate
that the downstream effects of mining extend approximately 6.2 miles from the mine site.
The Petty, et al. (2010) research includes stream sampling from both underground and
surface mining and includes both pre- and post-SMCRA mining activities in the
Appalachian coal region. ™** Although the Petty, et al. (2010) study represents the best
available information with respect to the geographic scope of adverse water quality
impacts of mining, the inclusion of pre-SMCRA mining activity in the stream sampling
may lead to an overestimate of baseline impacts. Absent additional studies estimating the
geographic extent of downstream effects from mining in other coal regions, this analysis
applies findings from Appalachia to other regions. The extent of downstream effects may
be influenced, however, by a variety of site-specific factors that may vary considerably
across regions and even within regions, such as mine density, topography, and
precipitation. Consequently, it is difficult to determine if this analysis over- or
underestimates affected stream length in other regions or at any given mine site. Absent

%0 indberg, T., Bernhardt, E., Bier, R., Helton, A., Merola, B., Vengosh, A., and Di Giulio, R. 2011. Cumulative impacts of
mountaintop mining on an Appalachian watershed. PNAS Early Edition. www.pnas.org/cgi/doi/10.1073/pnas.1112381108;
Merriam, E.R., Petty, J.T., Merovich, G.T., Fulton, J.B. and Strager, M.P. 2011. Additive effects of mining and
residential development on stream conditions in a central Appalachian watershed. Journal of North American
Benthological Society 30(2): 399-418; Petty, T., Fulton, K., Strager, M., Merovich, G., Stiles, J., and Ziemkiewicz, P.
2010. Landscape indicators and thresholds of stream ecological impairment in an intensively mined Appalachian
watershed. Journal of North American Benthological Society 29(4): 1292-1309; Pond, G., Passmore, M., Borsuk, F.,
Reynolds, L., and Rose, C. 2008. Downstream effects of mountaintop coal mining: comparing biological conditions using
family-and genus-level macroinvertebrate bioassessment tools. Journal of North American Benthological Society 27(3):
717-737; Fulk, F., Autrey, B., Hutchens, J., Gerritsen, J., Burton, J., Cresswell, C., and Jessup, B. 2003. Ecological
Assessment of Streams in the Coal Mining Region of West Virginia Using Data Collected by the U.S. EPA and Environmental
Consulting Firms. U.S. Environmental Protection Agency, National Exposure Research Laboratory.

%1 petty, T., Fulton, K., Strager, M., Merovich, G., Stiles, J., and Ziemkiewicz, P. 2010. Landscape indicators and
thresholds of stream ecological impairment in an intensively mined Appalachian watershed. Journal of North American
Benthological Society 29(4): 1292-1309
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this site-specific information on the extent of downstream water quality effects of mines,
this analysis assumes, on average, that adverse effects of mining on water quality persist
6.2 miles downstream of mines for streams that cross the disturbed area of a mine site.

EXHIBIT 7-4.
WATER QUALITY

SELECTED SCIENTIFIC LITERATURE REGARDING THE EFFECTS OF COAL MINING ON

STUDY AUTHORS AND TITLE

CONFERENCE/
PUBLICATION

STUDY LOCATION

STUDY SUBJECT

*Fulk, et al., 2003. Ecological
assessment of streams in the coal
mining region of West Virginia using
data collected by the US EPA and
environmental consulting firms

Lindberg, et al., 2011. Cumulative
impacts of mountaintop mining on an
Appalachian watershed

Merriam, et al., 2011. Additive effects
of mining and residential development
on stream conditions in a central
Appalachian watershed

Petty, et al., 2010. Landscape
indicators and thresholds of stream
ecological impairment in an intensively
mined Appalachian watershed

Pond, et al., 2008. Downstream effects
of mountaintop coal mining: comparing
biological conditions using family- and
genus-level macroinvertebrate
bioassessment tools

Mountaintop
Mining/Valley Fills
in Appalachia Final
Programmatic
Environmental
Impact Statement
Proceedings of the
National Academy
of Sciences Early
Edition

Journal of North
American
Benthological
Society

Journal of North
American
Benthological
Society

Journal of North
American
Benthological
Society

Five watersheds:
Mud River, Spruce
Fork, Clear Fork,
Twentymile Creek,
& Island Creek
Watersheds

Upper Mud River,
Southwest West
Virginia

Pigeon Creek
watershed,
Southern West
Virginia

Lower Cheat River
basin, Northern
West Virginia

37 small West
Virginia streams

Note: An asterisk (*) denotes a study not published in the peer reviewed literature.

Analysis of water quality and biota
metrics in watersheds rated as
unmined, mined, filled, and
filled/residential

Analysis of areal extent of mining
in watersheds and use of physical
water quality metrics, including
conductivity, and concentrations
of sulfate, selenium, and
magnesium; assessed these
metrics upstream and downstream
of mine sites, as well as in
reference streams

Analysis of mining intensity in a
watershed and correlation with
metrics of stream health,
including EPT richness

Analysis of mining intensity in a
watershed and correlation with
metrics of stream health,
including EPT richness

Analysis of mining effects judged
by specific conductance
correlated with four measures of
biological health, including
Ephemeroptera richness, but not
EPT richness

In the second step, the analysis estimates the average humber of streams that flow off of a
mine site by region and mine type (i.e., surface versus underground). This step employs
GIS data identifying locations of historical mines in each region by mine type.*** As the

152 National Mine Map Repository. Provided by OSMRE on June 5, 2013; U.S. Plants and Impoundments Point Shapefile.
Provided by Morgan Worldwide Consultants, Inc. on July 26, 2013; Arkansas Department of Environmental Quality. Facility

and Permit Summary. http://www.adeq.state.ar.us/home/pdssgl/pds.aspx; Colorado Division of Reclamation Mining and

Safety. 2010. GIS Data. Department of Natural Resources. http://mining.state.co.us/Reports/Pages/GlSData.aspx; Illinois

State Geological Survey. 2011. Coal Maps and Data. https://www.isgs.illinois.edu/research/coal/maps; Indiana Geological
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GIS data are only points identifying locations of historical mines, the analysis estimates
the size of each mine site relying on the size of the “disturbed area” for typical mines.
After mapping the location and size of historical surface and underground mines in each
region, the analysis references the U.S. Geological Survey’s high resolution National
Hydrography Dataset to estimate the average number of streams flowing off of surface
and underground mines in each region.™

For these historical surface mines, between one and seven streams cross each mine site,
and the average varies by region. An average of one stream flows through the surface
portion of underground mines (consistent with the structure of coal preparation facilities
at underground mines). Exhibit 7-5 presents the results of the GIS analysis quantifying
number of streams crossing mine sites.

RESULTS OF GIS ANALYSIS OF STREAM CROSSINGS AT MINE SITES

ESTIMATED NUMBER OF STREAMS
REGION AND MINE TYPE
CROSSING MINE SITE

Northern Appalachia Surface 1.3

Central Appalachia Surface 3.1
Colorado Plateau Surface! 3

Gulf Coast Surface 4.3

Illinois Basin Surface 3.4
Northern Rocky Mountains Surface 7.2
Western Interior Surface 3.3
Northwest Surface? 5
Underground Mines (All Regions) 1

1 The Colorado Plateau surface mine figure is the average of the number of streams
leaving the mine site from the one surface mine site in the GIS database for the Colorado
Plateau and the Colorado Plateau surface mine site in the engineering analysis.

2 The Northwest surface mine figure is the number of streams leaving the Northwest
surface mine site in the engineering analysis as there are no sites that meet the criteria
for the GIS analysis.

The third step of the analysis multiplies the average humber of streams crossing the mines
by the average spatial extent of downstream water quality effects (6.2 miles) to estimate
the total number of downstream stream miles affected by coal mining for each
region/mine type.

Note that the estimate of total downstream stream miles affected at a given mine
implicitly assumes no downstream convergence. This assumption allows for a

Survey. Coal Mine Information System. http://igs.indiana.edu/CMIS/Downloads.cfm; and Railroad Commission of Texas,
Surface Mining and Reclamation Division. 2011. Active Coal Mines. http://www.rrc.state.tx.us/about-us/organization-

activities/divisions-of-the-rrc/surface-mining-reclamation-division/

%8 To estimate the average number of streams flowing off of the mine site, this analysis counts the number of times
perennial and intermittent streams intersect the mine site and divides this by two. This method assumes that each stream
crosses the mine site once upstream of the mine and once downstream of the mine. Ephemeral streams are not included in
the calculations. The analysis uses USGS classifications to differentiate streams.
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comparison across regions that reflects the stream density of different regions. However,
it is likely that for some mines, streams crossing the mine sites ultimately converge. In
such cases, the total number of stream miles experiencing improved water quality may be
overestimated. On the other hand, the extent of the water quality improvement may be
greater downstream of the convergence of two improved streams.

In the fourth step, the analysis divides the total downstream miles affected by coal mining
activity by the estimated coal production at each “typical mine.” This calculation yields
an estimate of average miles of stream water quality affected per million tons of coal
produced.

The next steps of the analysis yield an estimate of the total extent of water quality effects
over the study period. The analysis multiplies the estimated per-million-ton downstream
effects of the regional “typical mines” by the regional production forecast over the study
period (Steps 5 and 6). Dividing the total miles of downstream water quality affected
over the study period by the number of years of analysis (21) yields an average annual
downstream water quality impact in miles (Step 7).

The analysis calculates these results for each region and mine type, for the baseline and
Proposed Rule scenarios. As the Proposed Rule improves the management of mining
operations to mitigate effects on water quality, the stream reaches downstream of the
mine sites will experience some amount of improvement in water quality as compared to
the baseline. While data are not available to determine whether the Proposed Rule will
reduce the number of downstream miles adversely affected by mining, implementing the
rule will at least reduce the level of adverse effect within the 6.2-mile downstream areas.
Improvement in water quality does not mean that an impaired stream is completely
restored; rather, improvement is considered an incremental betterment of water quality.

As an example, results for the Appalachian Surface Contour Mine for Proposed Rule are
presented in Exhibit 7-6. Improved miles for other mines and regions are calculated in
the same manner.

CALCULATIONS FOR DOWNSTREAM IMPROVED STREAM MILES FOR THE CENTRAL
APPALACHIAN SURFACE CONTOUR MINE, PROPOSED RULE

STEP | CATEGORY INPUTS RESULTS

1 Average Number of Streams | See table above Average of 3.1
that Flow Off of Model Mine streams flowing off
Site of the mine site.

2 Per Million Ton Estimate of 3.1 Streams * 6.2 Miles / 5 Million 3.8 stream miles
Downstream Improved Tons per million tons

Stream Miles

3 Annual Regional Downstream | 3.8 stream miles per million tons * 94 downstream
Improved Stream Miles 523 million tons mined in the study | improved stream
period / 21 years in study period miles per year in

study period
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Stream Miles Downstream of Mine Sites Preserved from Adverse Effects of

Mining
This analysis also estimates the downstream miles for which adverse effects from mining
activities are expected to be avoided due to the Proposed Rule. The difference between
the length of downstream affected stream miles in the baseline minus miles estimated
under the Proposed Rule represents miles preserved. The baseline calculation follows the
same steps as the Proposed Rule calculation, except the results are for stream miles
affected, not steam miles improved. In cases where production increases for a particular
region and mine type, the downstream stream miles preserved can be negative, reflecting
an increase in downstream stream miles affected by mining. Aggregated across mine
types, however, no net increase in downstream miles occurs.

Results of the Quantitative Analysis of Surface Water Impacts
As shown in Exhibits 7-7 and 7-8, the Proposed Rule is estimated to yield downstream
improvements in 292 miles of stream annually. Downstream miles preserved are
estimated to be about one mile per year, while four miles would not be filled each year
and 29 miles would be restored each year. The following conclusions can be drawn
from these results:

e Reductions in streams filled: The quantified reduction in the miles of filled
streams varies across regions. The Appalachian Basin is the only region where
excess spoil fills are common, making it the only region where a change in
stream filling practices is anticipated.** Reduced fill benefits of the Proposed
Rule on surface mining are accordingly limited to this region.

e Increase in ephemeral stream restoration: As more ephemeral streams occur
in the Colorado Plateau, Gulf Coast, Illinois Basin, and Northern Rocky
Mountains Regions, the benefits of ephemeral stream restoration requirements
are concentrated in these regions.

o Downstream miles experiencing improved water quality: The majority of
improved stream miles are expected to occur in Appalachia, as small mine size
and high stream density leads to high per-ton impacts of changes to mining
practices on downstream stream miles affected by mining. Rule elements related
to monitoring and the definition of material damage to the hydrologic balance
may improve water quality at surface mine sites, as would changes in mine site
practices related to stream restoration and fills. The engineering analysis found
that direct stream impacts from underground mines were temporary; therefore,
downstream improved miles from underground mines are not quantified.

e Downstream miles preserved: The length of incremental downstream miles
preserved due to the Proposed Rule is related to the expected changes in coal
production relative to baseline production. The vast majority of preserved stream
miles occur in Appalachia, the region anticipated to experience the greatest
reduction in surface coal mining activity under the Proposed Rule.

%% |llinois Basin ephemeral streams are sometimes used in the construction of sediment basins or slurry impoundments.
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EXHIBIT 7-7. AVERAGE ANNUAL STREAM MILE IMPACTS BY REGION UNDER THE PROPOSED RULE:

2020-2040
300 -
250 - m Western Interior
B Northwest
200 A = Northern Rocky Mountains and Great
§ Plains
S H lllinois Basin
g 150 -
s Gulf Coast
&
Colorado Plateau
100 -
# Appalachian Basin
50 -
0 i T T T 1
Downstream Downstream Not Filled Restored
Improved Preserved

EXHIBIT 7-8. AVERAGE ANNUAL STREAM MILE IMPACTS UNDER THE PROPOSED RULE BY REGION:

2020-2040
DOWNSTREAM DOWNSTREAM
COAL REGION NOT FILLED RESTORED
IMPROVED PRESERVED

Appalachian Basin 174 1 4 1
Colorado Plateau 6 0 0 4
Gulf Coast 36 0 0 7
Ilinois Basin 51 0 0 11
Northern Rocky 6
Mountains and Great 22 0 0
Plains
Northwest 2 0 0 0
Western Interior 2 0 0 0
Total 292 1 4 29
1 Stream miles that experience water quality improvements with the Proposed Rule.
2Stream miles that do not experience water quality impacts due to reduced mining activity.
3 Streams not filled due to the Proposed Rule.
“Mined through streams that are restored due to the Proposed Rule.

INDUSTRIAL ECONOMICS, INCORPORATED 7-16



Regulatory Impact Analysis of the Stream Protection Rule
July 2015

Information that describes impacts on streams from coal mining under the baseline for the
analysis provide some context for understanding Proposed Rule impacts. While
comprehensive and parallel measures of current coal mining impacts on streams are not
generally available, the following studies and analytic observations have addressed some
aspects of these impacts:

e Stream fills. With respect to understanding the number of stream miles not filled
due to the Proposed Rule, five other studies provide some context, estimating
historical stream fills in Appalachia at between 18 and 110 miles per year,
depending on the time frame and study area:

0 Shank (2010) and Shank and Gebrelibanos (2013) used GIS analysis to
compile data on refuse fill in West Virginia between 1984 and 2012, and
estimated linear stream loss due to fill construction over time.** The
more recent study estimates that 766 miles of perennial and intermittent
streams were filled during the study period (1984 to 2012, which equates
to an average of 28 miles per year). The study also documents a marked
decrease in fill construction starting in approximately 2003. In 2012,
stream miles filled decreased to approximately 18 miles in West
Virginia for that year.'*®

0 The 2005 Mountaintop Mining EIS included two studies that estimate
the effect of mountaintop mining and valley fills in West Virginia,
Kentucky, Tennessee, and Virginia.*’

= The first study estimated that between 1985 and 2001, 724
stream miles (1.2 percent of streams) were covered by valley
fills (equating to 45 miles filled per year). This study, known as
the fill inventory, includes a variety of information regarding
valley fills constructed from 1985 to 2001, including the feet of
stream under valley fill footprints. This study measured streams
based on a synthetic stream network defined on a 30-acre
watershed accumulation threshold over the National Elevation
Dataset (NED). The NED for each state was processed to
enforce hydrologic integrity. A flow accumulation grid was
prepared and queried to define a drainage network over the

1% shank, M. 2010. Trends in Mining Fills and Associated Stream Loss in West Virginia 1984-2009. West Virginia Department of
Environmental Protection; Shank, M. and Gebrelibanos, Y. 2013. Trends in Mining Fills and Associated Stream Loss in West
Virginia 1984-2012. West Virginia Department of Environmental Protection.
http://tagis.dep.wv.gov/tagis/projects/Mining Fill trends in West Virginia 1984-2012.pdf

% shank, M. and Gebrelibanos, Y. 2013. Trends in Mining Fills and Associated Stream Loss in West Virginia 1984-2012. West
Virginia Department of Environmental Protection.
http://tagis.dep.wv.gov/tagis/projects/Mining Fill trends in West Virginia 1984-2012.pdf

157 U.S. EPA. 2005. Mountaintop Mining/Valley Fills in Appalachia Final Programmatic Environmental Impact Statement.
Philadelphia, PA. EPA 9-03-R-05002. http://nepis.epa.gov/Exe/ZyPDF.cqi/20005XA6.PDF?Dockey=20005XA6.PDF
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entire region. The synthetic stream network represents all
drainage for watersheds greater than 30 acres.**®

= The 2005 Mountaintop Mining EIS also included a study that
estimated impacts of mountaintop mining and valley fills
between 1992 and 2002 of 1,200 stream miles (equating to
approximately 110 miles per year), out of 58,998 streams in the
study area. As with the previous study, this study also used GIS
modeling of “synthetic streams” (in that they were not generated
from existing maps, but instead were created by assuming that
30-acre areas generate a stream) to estimate potential impacts.
This estimate of filled or mined through streams represents 2.05
percent of the stream miles in the study area.'*®

0 Ina1998 study, U.S. FWS evaluated stream miles permitted or filled
with excess spoil and other coal mining wastes in Kentucky,
Pennsylvania, Virginia, and West Virginia between 1986 and 1998.

This study found that at least 900 stream miles were permitted for filling
in this time period (about 75 stream miles per year). The study did not
evaluate actual stream miles filled, which are believed to be less than the
number of miles permitted to be filled. Other uncertainties relating to
the accuracy of this estimate are presented in study. Most notably, the
study evaluated fills only for streams marked by USGS topographic
maps as blueline streams.'®

e Mined through streams (restored). Few studies characterize the extent to which
streams, and particularly ephemeral streams, are mined through. Inputs used in
the model mines analysis provide partial context to the estimated incremental
impacts. For instance, a typical surface mine in the Illinois Basin is estimated to
mine through nine miles of ephemeral stream. Likewise, a surface mine in the
Northern Rocky Mountain region is estimated to mine through nearly 35 miles of
ephemeral stream. Given that these figures apply to individual model mines, the
incremental restoration of ephemeral streams estimated in the analysis is likely to
be minor compared to baseline levels of ephemeral streams mined through.

e Streams degraded downstream of mining operations. It is especially difficult
to provide context to estimates of miles where water quality is improved given
the general nature of this indicator. The second 2005 Mountaintop Mining EIS
(EPA, 2005) study estimated 50 miles of direct stream impact per mineral
extraction area; 156 miles per valley fill, and 307 miles per permit area. The
study states that these may be overestimates. Existing data suggest that the

158 |bid.
5 |bid.

10 U.S. FWS (United States Fish and Wildlife Service). 1998. Permitted Stram Losses Due to Valley Filling in Kentucky,
Pennsylvania, Virginia, and West Virginia: A Partial Inventory. Pennsylvania Ecological Services Field Office, State College,
PA.
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incremental downstream miles improved by the Proposed Rule represent a
relatively small share of the overall water resources in affected regions. For
instance, while the Proposed Rule could contribute to water quality
improvements in roughly 174 stream miles in the Appalachian Basin, this can be
compared to approximately 126,000 total stream miles in the region. A more
focused point of comparison would be to examine the total stream miles degraded
by coal mining activities.

Groundwater

Mining impacts on groundwater resources vary depending upon method, overburden
depth, and mined seam overburden stratigraphy and structure.'®" Some studies have
shown that groundwater impacts are likely to occur within 1,000 feet of a surface mine
(USGS, 2006) and within 1,400 feet of an underground mine (Booth, 1986).%> Common
impacts include the following:

e Water quality changes (i.e., increased levels of sulfate, hardness, total dissolved
iron, manganese, and aluminum may occur as a result of runoff and
infiltration.™®

e Water levels may decline in nearby wells, either as a result of altered hydrology
or as a result direct use of groundwater in mining operations.*®*

o Decreased streamflow may occur as a result of altered hydrology and reduced
groundwater recharge of surface water.*®®

Rule elements, such as improved monitoring, reforestation, material damage to the
hydrologic balance definition, and excess spoil material handling requirements under the
Proposed Rule have the potential to reduce impacts to groundwater resources.

Insufficient information exists to characterize the likelihood and severity of groundwater
impacts under the baseline and Proposed Rule scenarios. Further, the economic and
health consequences associated with these impacts depend on their nature and location
with respect to current or future drinking water supplies, which is also poorly
characterized by available data.

161 Kendorski, F.S. 1993. Effect of High-Extraction Coal Mining on Surface and Ground Waters. In: 12™ Conference on Ground
Control Mining. Morgantown, WV, August 3-5, 1993. U.S. Bureau of Mines.

162 JSGS. 2006. Ground-Water Quality in Unmined Areas and Near Reclaimed Surface Coal Mines in the Northern and Central
Appalachian Coal Regions, Pennsylvania and West Virginia. National Water-Quality Assessment Program. Scientific
Investigations Report 2006-5059; Booth, C. 1986. Strata movement concepts and the hydrogeologic impact of underground
coal mining. Groundwater 24(4).

183 USGS. 2006. Ground-Water Quality in Unmined Areas and Near Reclaimed Surface Coal Mines in the Northern and Central
Appalachian Coal Regions, Pennsylvania and West Virginia. National Water-Quality Assessment Program. Scientific
Investigations Report 2006-5059.

184 stoner, J.D. 1983. Probably Hydrologic Effects of Subsurface Mining. Ground water Monitoring Review 3(1): 128-137.

185 |bid.
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BIOLOGICAL RESOURCES
Water quality improvements associated with the Proposed Rule will directly benefit
biological resources. In addition, reforestation and habitat protection and enhancement
requirements will also benefit biological resources, particularly terrestrial vegetation and
fish and wildlife, and potentially threatened and endangered species. While it is not
possible to quantify expected specific changes in species composition and abundance due
to the rule, this analysis (in conjunction with the stream miles analysis in the preceding
section) quantifies the acreage of forest that will be preserved due to the Proposed Rule,
as well as the acreage expected to be “improved” due to the Proposed Rule as an indicator
of biological resource benefits. These metrics and the methods for calculating them are
briefly described below. A more detailed discussion of this analysis is provided in the
Environmental Impact Statement prepared for the Proposed Rule and its Alternatives.

The improved forest acres metric quantifies the amount of land that would benefit from
improved postmining forest land cover due to the Proposed Rule, either because: (a)
rather than forestland, the land would have been restored to grassland, pastureland or an
alternative postmining land use under the baseline; or (b) the land would have been
reforested under the baseline, but would not have utilized practices that promote
expeditious growth of healthier forest (e.g., Forestry Reclamation Approach (FRA)) that
would be encouraged under the Proposed Rule. This analysis quantifies the volume of
expected “improved” forest acres according to the following methodology:

Step 1: Estimate the acres of forest cut per million tons of coal produced at
surface and underground mines in each region and under each Alternative. This
first step uses the estimated “disturbed area” per mine, the total volume of coal
produced per mine, and an estimated premining forest land cover at mined sites
(estimated using a GIS analysis described in the EIS).

Step 2: Establish expected reforestation practices under the baseline.
Reforestation of mine sites is already being practiced in some regions. Based on
recent experience, OSMRE estimates that approximately 70 percent of all mining
permits are being reclaimed to forestland across the Appalachian Region.*®
According to OSMRE’s postmining land use data for 2007 through 2010,
reforestation is occurring to a lesser extent in the Gulf Coast (approximately four
percent of reclaimed acreage) and the Illinois Basin (approximately 11 percent).
All other regions are implementing reforestation at negligible rates.*®’

Step 3: Determine expected reforestation levels under the Proposed Rule. The
Proposed Rule requires that reforestation be implemented according to improved

1% |nformation provided by OSMRE forestry staff to IEc on July 26, 2013.

7 Information on reforestation rates for all coal regions except Appalachia is derived from OSMRE data on postmining land
use (PMLU) by state and region for 2007 through 2010; these data are compiled from OSMRE’s Annual Oversight Reports.

Note that the PMLU figures are not directly equivalent to reforestation rates. Specifically, while the reforestation rate is the
percent of premining forest land that is reforested, the PMLU forestry rate is the percent of all mined land on which forests
are planted. The PMLU forestry rate will be less than the true reforestation rate to the extent that forest land is returned to
another use (e.g., agriculture). The PMLU rates are presented to acknowledge that mine operators in some regions appear to
implement modest reforestation efforts as part of postmining land use programs.
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reforestation practices. In addition to specifying reforestation practices, the
Proposed Rule also requires that all previously forested acres and lands that
would revert to forest under conditions of natural succession be reforested. The
Proposed Rule includes an exception for prime farmland. Absent specific
information on the share of previously forested area that would be eligible for
exception, this analysis conservatively assumes that 70 percent of the previously
forested acres would be forested in each region under the Proposed Rule. This
assumption likely leads to an understatement of potential benefits in terms of
improved forest acres, as less than 30 percent of the mine sites may be eligible
for exceptions to reforestation requirements.

Step 4: Calculate number of reforested acres according to improved reforestation
practices under the baseline from 2020 to 2040. Use the estimates of future coal
production under the baseline and the rate of forest cut and reforested under the
baseline to calculated expected reforestation under the baseline.

Step 5: Calculate number of reforested acres according to improved reforestation
practices under the Proposed Rule from 2020 to 2040. Use the estimates of future
coal production under the Proposed Rule and the rate of forest cut and reforested
to calculated expected reforestation under the Proposed Rule.

Step 6: Calculate total and average annual forest acres improved. Subtract the
baseline reforestation estimates from the Proposed Rule Reforestation estimates.
To estimate average annual acres improved in each region, divide the total
improved acres (2020-2040) by the 21-year timeframe of the analysis.

Preserved forest areas are forest areas that are expected to be left undisturbed by mining
due to the Proposed Rule.’® This is anticipated to occur when mining activity is reduced
for other reasons due to the rule. This analysis quantifies the volume of these “preserved”
forest acres according to the following methodology:

Step 1: Estimate the acres of forest cut per million tons of coal produced at
surface and underground mines under the baseline and proposed rule. This is the
same calculation as conducted for “improved” acres.

Step 2: Calculate forest acres cut under the baseline in each region across the
timeframe of the analysis. Use the estimates of future coal production and the rate
of forest cut per million tons under the baseline to calculate expected total forest
cut under the baseline.

Step 3: Calculate forest acres cut under the Proposed Rule in each region across
the timeframe of the analysis. Use the estimates of future coal production and the
rate of forest cut per million tons under the Proposed Rule to calculate expected
total forest cut under the Proposed Rule.

188 |n this analysis, “preserved” forest acres are those areas not cleared for mining during the study period. The forests are
not preserved in perpetuity, i.e., they may be cleared for other purposes at some point in the more distant future.
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Step 4: Calculate total and average annual forest acres preserved due to
implementation of the Proposed Rule. Subtract the total forest acres cut under the
Proposed Rule (2020-2040) from the total forest acres cut under the baseline. The
difference reflects forest acres preserved (not cut) due to implementation of the
Proposed Rule. Divide the total number of preserved acres by the 21-year
timeframe of the analysis to estimate average annual forest acres preserved by
region.

Exhibit 7-9 presents for each region the average annual forest acres that will be improved
as a direct requirement of the Proposed Rule, as well as acres that will remain undisturbed
(be preserved) due to the indirect effect of changes in coal production. The national
average annual estimated forest acres improved over the time frame of the analysis is
2,811. The national average annual estimated forest acres preserved (left undisturbed)
over the time frame of the analysis is 20 acres.

AVERAGE ANNUAL FOREST ACRES IMPROVED AND PRESERVED UNDER THE
PROPOSED RULE: 2020-2040
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431 483
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VISUAL RESOURCES
AOC and reforestation requirements will result in a post-mining landscape that more
closely resembles pre-mining conditions. For example, Exhibit 7-10 below describes the
distribution of post- versus pre-mining area by slope range, based on the model central
Appalachia contour mine. Specifically, the graphs show the post-mining slope
distribution that would exist under baseline requirements, and compare these to the slope
distribution under the Proposed Rule. Comparison of the Baseline and Proposed Rule
charts indicates that there are generally smaller deviations from pre-mining slopes under
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the Proposed Rule, particularly in the steepest slope categories. Analysis suggests that
adherence to pre-mining slopes also would increase for non-contour surface mines in the
Appalachian Basin, although the benefits are somewhat less pronounced. Changes in pre-
and post-mining slope distribution in other regions are expected to be negligible,
primarily because steep-slope pre-mining conditions are not as prevalent as in the
Appalachian Basin.

As noted in the biological resources section, the Proposed Rule will also result in the
reestablishment (or avoidance) of approximately 2,811 acres of forest annually. AOC
and reforestation requirements will likely reduce impacts to visual resources, improving
aesthetics and enhancing recreational opportunities (as discussed in the recreation
section). In addition, to the extent that mining areas are visible from residential areas, it
is likely that the Proposed Rule will reduce impacts associated with diminished views that
may reduce property values. Several studies have demonstrated that the extent and nature
of views from residential properties directly affect their value.*®® For example, Benson,
et al. (1998) find that unobstructed mountain views increase property values by eight to
nine percent, on average, in northwestern Washington State.*”

EXHIBIT 7-10. ANALYSIS OF SLOPE CHANGE FOR CENTRAL APPALACHIA CONTOUR MINE
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18 Benson, E., Hansen, J., Schwartz, A., and Smersh, G. 1998. Pricing Residential Amenities: The Value of a View. Journal of

Real Estate Economics and Finance (16): 55-73; Paterson, R. and Boyle, K. 2002. Out of Sight, Out of Mind? Using GIS to
Incorporate Visibility in Hedonic Property Value Models. Land Economics 78(3): 417-25; Sander, H. and Polasky, S. 1983.
The Value of Views and Open Space: Estimates from a Hedonic Pricing Model for Ramsey County, Minnesota, USA. Land
Use Policy 26: 837-845.

170 Benson, E., Hansen, J., Schwartz, A., and Smersh, G. 1998. Pricing Residential Amenities: The Value of a View. Journal of
Real Estate Economics and Finance (16): 55-73.
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AIR QUALITY

Through changes in mining practices and the indirect effects of changes in surface versus
underground mine production, the Proposed Rule may affect emissions of particulate
matter (PM), NOy, SO,, methane, and other air pollutants. Section 4.2.4 of the Proposed
Rule EIS provides a detailed discussion connecting the individual rule elements to
implications on air quality. Quantifying changes in most types of emissions, however, is
complicated by the absence of data on coal mining-related emissions (e.g., for SO,, PM-
10, CO,, and NOy). Absent understanding of even baseline emissions levels of these
pollutants from coal mine sites, quantifying the expected change in emissions due to the
Proposed Rule is not feasible. We expect, however, that to the extent that the Proposed
Rule reduces overall coal production, there will occur a commensurate reduction in air
pollutant emissions from a given site. As noted elsewhere in this analysis, the overall
changes in coal production are expected to amount to less than 0.2 percent of national
coal production, and air quality improvements are not a specific target of any of the rule
elements. Thus, we do not expect air quality changes to be a key benefit of this
rulemaking. Some data are available, however, describing methane (CH,4) emissions
generated by surface and underground coal mining activities and CO, emissions
associated with coal combustion. While the CH, emissions data do not detail the
particular coal mining practices that lead an operation to generate more or less methane
emissions, the gross emissions data allow this analysis to provide some sense of how
methane emissions may be affected by changes in overall levels of surface and
underground coal production. Importantly, this information does not represent a net
effect of the Proposed Rule on methane emissions but highlights one aspect of the effect
of the rule on greenhouse gas emissions. Similarly, data exist describing CO, emissions
associated with coal combustion. Although the rule elements do not directly regulate coal
combustion, the collective effects of the rule on the costs of coal mining is expected to
marginally reduce coal production levels and have a consequent benefit in terms of a
reduction in CO, emissions from coal combustion. Here again, this does not reflect a
total net effect of the Proposed Rule on CO, emissions.

Multiple technological and economic factors complicate a reliable accounting of the net
effects of the Proposed Rule and Alternatives on pollutant and greenhouse gas emissions
from mining and fuel combustion:

o Data are not available to quantify the magnitude or direction (positive or
negative) of all emissions-related changes at a given mine site. For all types of
air pollutant emissions, rule elements may generate counteracting effects (e.g.,
while reductions in production may decrease emissions, increased hauling and
other vehicle and equipment use may increase them).

o If less coal is mined, the price of coal could increase and coal-fired plants could
respond by substituting other fuels for coal, with a potential decrease in
combustion-related emissions. However, combustion of substitute fuels produces
a different mix of pollutants compared to coal combustion. For example, while
natural gas combustion generally releases lower amounts of carbon dioxide and
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nitrogen oxides relative to coal, it releases greater amounts of methane, also a
greenhouse gas. "

o While some power plants have the flexibility to switch to other fuels (e.g., natural
gas) readily, other plants would require significant capital investment. The cost
effectiveness of such investments is complex and plant-specific.

e The analysis is particularly complicated at a regional level. The distribution of
mined coal to power plants is not straight forward, and may cross mining regions.
Thus, predicting where emissions reductions would occur and estimating the
ultimate effect on ambient air quality is analytically challenging.

e Uncertainty exists with respect to the baseline regulation of emissions at the
individual power plant level,

For these reasons, the reduced coal mining-related emissions resulting from decreased
coal production are difficult to predict with reasonable confidence. We expect, however,
that due to the overall effect of the Proposed Rule in reducing coal mining, there is likely
an overall benefit in terms of reducing pollutant and greenhouse gas emissions, though by
what specific magnitude is uncertain.

Effects on Methane Emissions Generated by Coal Production

While these information limitations prevent a complete accounting of the net effect of the
Proposed Rule on all air quality parameters, this section evaluates one key emissions
effect of the rule: the expected impact on methane emissions at coal mine sites. In 2013,
the EPA’s Greenhouse Gas Reporting Program estimated that reporting mines produced
41.3 million tons of carbon dioxide equivalents (MMtCO2e) of methane, compared to 0.2
MMtCO2e of carbon dioxide and less than 0.05 MMtCO2e of nitrous oxide.'"

EPA reports coal mining-related methane emissions data at the national level in its annual
Greenhouse Gas Inventory report. For underground coal mining, MSHA monitors
methane emissions from ventilation systems and EPA reports these data at the national
level.'™ For surface coal mining, EPA estimates emissions as a multiple of the in-situ
methane content of the coal that is mined. EPA (2011) provides estimates of this surface
in-situ methane content for six of the seven basins considered in this analysis.”* For the
seventh basin, Gulf Coast, this analysis relies upon the national data provided in the EPA
report.

171 U.S. EPA. 2014d. Clean Energy: Natural Gas. http://www.epa.gov/cleanenergy/energy-and-you/affect/natural-gas.html

12 y.s. EPA. 2014e. Greenhouse Gas Reporting Program. GHGRP 2013: Reported Data - Underground Coal Mines. Accessed
March 11, 2015 at: http://www.epa.gov/ghgreporting/ghgdata/reported/coalmines.html

173 U.S. EPA. 2011b. Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2009. EPA 430-4-11-005.
http://www.epa.gov/climatechange/Downloads/ghgemissions/US-GHG-Inventory-2011-Complete Report.pdf

1 1bid.
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These emissions estimates are translated to per-ton measures and aggregated by region
and over the time frame of the analysis based on production forecasts. Exhibit 7-10
displays the average annual change in emissions over the time frame of the analysis by
region and mine type. As shown, reductions in coal production due to the Proposed Rule
may decrease annual methane emissions from coal mines by approximately 311 MMcf.

EXHIBIT 7-11. AVERAGE ANNUAL CHANGES IN METHANE EMISSIONS, PROPOSED RULE VS.
BASELINE: 2020-2040 (MMCF)

REGION SURFACE MINES UNDERGROUND NET CHANGE
MINES

Appalachian Basin (18) (191) (208)
Colorado Plateau 0 1 1
Gulf Coast 0 0 0
Illinois Basin 4) (80) (84)
Northern Rocky
Mountains & Great (18) 1) (29)
Plains
Northwest 0 0 0
Western Interior 0 0 0
TOTAL (39) (271) (311)

The changes presented in Exhibit 7-11 constitute less than 0.2 percent of baseline coal
mining methane emissions. We expect this relatively minor effect is indicative of the
potential magnitude of effect of the Proposed Rule on other types of air pollutant
emissions. This supports our statement above that air quality improvements are not
expected to be a key benefit of the rulemaking. The public health and social cost of
carbon implications of potential changes in air quality and greenhouse gas emissions are
described in the following sections.

PUBLIC HEALTH
Changes in coal production associated with the Proposed Rule (0.2 percent decline from
projected baseline production) reduces the overall levels of surface and underground
production, generating coincident benefits to water and air quality, as described
previously. People may be exposed to coal mining-related contaminants through several
different exposure pathways. For example, after they have been mobilized into air,
surface water or groundwater, contaminants can be transported to nearby sources of
drinking water and air in residential areas, leading to potential ingestion exposure to
contaminants dissolved in water and inhalation exposure to contaminated particles in air.

Decreases in coal production levels may improve air quality in adjacent communities due
to a lower overall exposure to coal dust and particulate matter, which may increase risk of
adverse health effects including various malignant and nonmalignant lung and bladder
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diseases. As noted above, however, the Proposed Rule is not expected to have a
significant effect on coal production. As a result, this analysis finds that the primary
public health benefits of the Action Alternatives are associated with the expected
improvements to water resources rather than air quality improvements.

Ideally, this analysis would combine information on the expected water quality benefits
in each region, with information on the potentially vulnerable population (e.g., exposed
via drinking water or fish consumption). Absent specific information on the locations of
future mines, however, we cannot forecast the size of the population benefitting from
improved water quality.

The stream miles quantified that will experience water quality improvements, however,
indicate the potential for populations to benefit from reduced risk of water quality-related
illness including selenosis, various gastrointestinal issues, and various cancers. The
economics literature has found that the public places a significant value on protecting
groundwater from contamination (Poe et al., 2001 provide a review of this literature) and
that the public is willing to incur costs to avoid potential health risks (e.g., see Abdalla et
al., 1992)."™ Both the size of the population benefitting and the particular level of risk
reduction from improved water quality are, however, significantly uncertain.

RECREATION
Various provisions within the Proposed Rule have the potential to benefit recreational
opportunities. For example:

e Improved water quality has the potential to enhance fishing and other water-
based recreational opportunities;

e Habitat protection and enhancement and reforestation requirements have the
potential to enhance species populations and benefit hunting and wildlife
viewing; and

o Reforestation will improve the aesthetics of areas that may support recreation or
are adjacent to and visible from recreational areas.

Each of these changes may increase participation in recreational activities in a given
region and/or enhance the quality of the recreational experience (and the associated
economic welfare derived from the activity). For example, Rosenberg and Loomis
(2000) and Loomis (2005) provide a summary of the literature on the economic value of
recreational opportunities.'”® For example, Loomis (2005) reports that across studies

%5 poe, G., Boyle, K., and Bergstrom, J. 2001. A Preliminary Meta Analysis of Contingent Values for Ground Water Revisited.
Chapter 8 in The Economic Value of Water Quality. Bergstrom, J., Boyle, K., and Poe, G. (eds.). Edward Elgar Publishing
Limited: UK; Abdalla, C., Roach, B., and Epp, D. 1992. Valuing Environmental Quality Changes Using Averting
Expenditures: An Application to Groundwater Contamination. Land Economics 68(2): 163-169.

176 Rosenberger, R.S. and Loomis, J.B. 2000. Benefit Transfer of Outdoor Recreation Use Values: A Technical Document
Supporting the Forest Service Strategic Plan (2000 Revision). USDA Forest Service; Loomis, J. 2005. Updated Outdoor
Recreation Use Values on National Forests and Other Public Lands. U.S. Forest Service Pacific Northwest Research Station
General Technical Report PNW-GTR-658.
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conducted over the last several decades, the average per-day value for fishing, wildlife
viewing and hiking is $56, $50, and $37, respectively (2011 dollars).'”’

Per-day willingness-to-pay figures provide a rough indication of the potential economic
value associated with improved recreational opportunities. A comprehensive benefits
transfer analysis would combine these willingness-to-pay estimates with estimated
increases in participation to estimate the total increase in economic welfare associated
with the resource improvements. Establishing a link between the improvements and
activity levels is complex, however. Available data on hunting, fishing, and wildlife
viewing suggest that baseline levels of outdoor recreational activity are high in many of
the coal regions; however, the link between resource improvements (e.g., water quality
improvements, improved reforestation) and increased participation is highly uncertain.'’®
Therefore, this analysis is limited to a qualitative characterization of potential recreational
benefits.

OTHER IMPACTS

Reduced Risk of Long-Term Water Quality Impairments

Subsequent to mining and reclamation performed under current regulations, pollution
discharges may occur that require long-term treatment by the mine operator, or in the
case of bond forfeiture, by the regulatory authority. Although the incidence of such
discharges has decreased dramatically in recent years due to improved hydrologic
modeling and mining practices, pollution discharges (e.g., acid or toxic mine drainage)
requiring long-term treatment still occur. Recent OSMRE annual reports (EY 2010-
2011) indicate that several states have active mines requiring water treatment, and
inventories of bond forfeiture sites in several states indicate that significant long-term
water treatment liabilities remain. In addition emerging water treatment issues requiring
active treatment for total dissolved solids and selenium at coal mining operations may
add to the potential liabilities for long-term treatment.

The Proposed Rule contains various provisions that may result in the prevention of such
long-term pollution problems. Notable elements include improved baseline data
collection, mandatory regulatory authority evaluation of monitoring data, and enhanced
mining and reclamation techniques addressing fill construction. While difficult to
quantify specifically, it is anticipated that mining operations conducted in accordance
with the Proposed Rule will be less likely to develop long-term contamination issues,
with a resultant savings in water treatment costs to both the industry and state regulatory
authorities.

177 Loomis, J. 2005. Updated Outdoor Recreation Use Values on National Forests and Other Public Lands. U.S. Forest Service
Pacific Northwest Research Station General Technical Report PNW-GTR-658.

178 .S, Census Bureau. 2011. National Survey of Fishing, Hunting, and Wildlife-Associated Recreation. U.S. Fish and Wildlife
Service, U.S. Department of the Interior.
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Reduced Risk of Climate Change-Related Damages

Carbon dioxide (CO,) is the principal greenhouse gas resulting from human activities. To
the extent that a rulemaking influences CO, emissions, it may also influence a variety of
socioeconomic outcomes related to climate change, including agricultural productivity,
human health, increased flooding damages, and various ecosystem services. The
Interagency Working Group on the Social Cost of Carbon has issued guidelines to help
agencies assess the climate change-related benefits of reducing CO, emissions and
integrate these estimates into their assessments of regulatory impacts.'”

While this Guidance provides a foundation for monetizing an estimated reduction in
atmospheric carbon, its application relies on a reasonable estimate of a change in carbon
in the atmosphere resulting from the Proposed Rule. In the context of the Proposed Rule,
a variety of factors undermine a reliable estimation of the magnitude of this effect. First
and most fundamentally, it is difficult to assess the net effect of the Proposed Rule on
CO, emissions from coal mining. As noted in the air quality discussion, available
evidence suggests that the SPR may have various offsetting effects on greenhouse gas
emissions. For instance, increased use of hauling vehicles could increase CO, emissions.
Conversely, the approximately 2,811 acres of forest reestablished or undisturbed annually
increases the carbon sequestration capacity of the landscape during and post-mining
activities.”® Second, the Proposed Rule could influence coal use at power plants and
thereby affect the emission of greenhouse gases at successive stages of energy
production. Modeling suggests that the Proposed Rule could decrease national coal
production; however, predicting the direction and magnitude of impacts on U.S.
greenhouse gas emissions is highly complex. The impact depends on factors such as the
change in coal prices, the technological flexibility that power producers have to switch to
substitute fuels, the price trends for those substitutes, the emissions profile for those
substitutes, changes in coal export markets, and a variety of other considerations. This
mix of factors makes an analysis of downstream greenhouse gas emissions — and hence
carbon social costs — highly uncertain.

7.4 LIMITATIONS AND UNCERTAINTIES
The analyses presented in this chapter reflect the same uncertainties described in previous
chapters, most notably with respect to: (1) the extent to which compliance costs and
associated operational changes are accurately depicted and sufficiently representative
within the model mine analysis; and (2) the accuracy of coal demand and supply
forecasts. Additional limitations include the inability to accurately and reliably monetize
quantified benefits associated water quality and biological resource improvements, as
well as the inability to develop a quantitative characterization of benefits accruing to
public health, air quality, and recreation.

179 see Technical Support Document: Technical Update of the Social Cost of Carbon for Regulatory Impact Analysis Under
Executive Order 12866, Interagency Working Group on the Social Cost of Carbon, May 2013.

18 Note that while acres undisturbed avoid loss of storage immediately, reestablished forest may take up to 125 years to
realize full storage capacity at maturity (Smith, et al., 2005).
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This chapter provides a summary of benefits, compliance costs, market welfare effects
and distributional effects associated with the SPR under Action Alternatives 2-9,
excluding Alternative 8, the Proposed Rule. This information is provided to detail the
potential cost impacts of Alternatives to the Proposed Rule on both industry and

governments.

8.1

SUMMARY OF FINDINGS OF ALTERNATIVES ANALYSIS

This analysis estimates the incremental benefits, compliance costs, market welfare effects
and distributional effects associated with the Alternatives to the Proposed Rule (i.e., the
changes in these costs expected due to the Alternatives to the Proposed Rule over and
above baseline costs that would be incurred in the absence of the alternative). The
methods behind these calculations are the same as used to calculate effects of the
Proposed Rule and are discussed in the previous chapters of this RIA.

This section also presents a summary of findings across all alternatives and highlights the
differences in costs and benefits between them. For the reasons explained in section 8.8,
Alternative 9 is assumed to be the same as the baseline and thus is not presented in the
summary tables. Increased costs and benefits related to Action Alternatives 2-7 are
provided below. The sections that follow provide more detailed findings as they relate to

each alternative.

EXHIBIT 8-1. COMPLIANCE COSTS, ANNUALIZED, 7 PERCENT REAL DISCOUNT RATE (2014 DOLLARS)

COAL REGION ALTERNATIVE 2 | ALTERNATIVE 3 [ ALTERNATIVE 4 [ ALTERNATIVE 5 [ ALTERNATIVE 6 | ALTERNATIVE 7
Appalachia $71,000,000 $39,300,000 $37,700,000 $29,400,000 $12,300,000 $35,600,000
Colorado Plateau $3,990,000 $3,700,0000  $4,440,000 %0 $552,0001  $2,400,000
Gulf Coast $9,020,000 $8,510,000 $ 9,050,000 $0 $853,000 $1,490,000
Ilinois Basin $27,300,000 $16,700,000 $17,100,000 $0 $14,000,000 $2,530,000
Northern Rocky Mountains $7,980,000 $7,450,000 $8,190,000 $0 $852,000 $1.,290,000
Northwest $153,000 $126,000 $132,000 $0 $43,700 $13,600
Western Interior $1,100,000 $664,000 $670,000 $0 $554,000 $101,000
U.S. TOTAL $121,000,000) $76,400,000, $77,300,000({ $29,400,000, $29,100,000( $43,500,000

Note: As most current mining practices are consistent with the SBZ, Alternative 9 is anticipated to have negligible
impacts and thus is not included in the exhibit.
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EXHIBIT 8-2. COMPLIANCE COSTS, ANNUALIZED, 7 PERCENT REAL DISCOUNT RATE (2014 DOLLARS)

P §

Note: As most current mining practices are consistent with the SBZ, Alternative 9 is anticipated to have
negligible impacts and thus is not included in the exhibit.

EXHIBIT 8-3. AVERAGE ANNUAL CHANGE IN COAL PRODUCTION, 2020-2040

= Surface B Underground

Coal Production (Millions of tons)

Alternative 2 Alternative 3 Alternative 4 Alternative 5 Alternative 6 Alternative 7

Note: As most current mining practices are consistent with the SBZ, Alternative 9 is anticipated to have negligible
impacts and thus is not included in the exhibit.
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EXHIBIT 8-4. INCREASED OPERATIONAL COMPLIANCE COSTS PER TON BY MODEL MINE

July 2015

REGION MODEL MINE ALTERNATIVE 2 | ALTERNATIVE 3| ALTERNATIVE 4 | ALTERNATIVES5 | ALTERNATIVE 6 | ALTERNATIVE 7
CAPP - Surface Area $1.76 $0.32 $0.41 $0.32 $0.18 $0.42
CAPP - Surface Contour $2.14 $1.11 $0.78 $0.55 $0.19 $0.79
Appalachian Basin | NAPP - Surface Contour $0.63 $0.58 $0.88 $0.58 $0.05 $0.93
CAPP - UG R&P $0.02 $0.02 $0.02 $0.02 $0.00 $0.02
NAPP - UG LW $0.01 $0.01 $0.01 $0.01 $0.00 $0.01
Colorado Plateau Surface - Area $0.17 $0.16 $0.20 $0.00 $0.02 $0.18
Underground - Longwall $0.01 $0.01 $0.01 $0.00 $0.00 $0.01
Gulf Coast Surface - Area $0.22 $0.21 $0.22 $0.00 $0.02 $0.18
Surface - Area $1.18 $0.70 $0.72 $0.00 $0.60 $1.09
Illinois Basin Underground - Room and $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Pillar ’ ’ ’ ’ ’ ’
Underground - Longwall $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Northern Rockies | Surface - Area $0.02 $0.02 $0.02 $0.00 $0.00 $0.02
Northwest Surface - Area $0.09 $0.08 $0.08 $0.00 $0.02 $0.08
Western Interior Surface - Area $1.18 $0.70 $O.71 $0.00 $0.60 $1.09
Underground - Room and $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Pillar

Note: As most current mining practices are consistent with the SBZ, Alternative 9 is anticipated to have negligible impacts and thus is not included in the

exhibit.

INDUSTRIAL ECONOMICS, INCORPORATED

8-3




EXHIBIT 8-5.
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PERCENT DISCOUNT RATE, 2020-2040 (MILLIONS, 2014 DOLLARS)*

July 2015

PRESENT VALUE AND ANNUALIZED WELFARE EFFECTS ALTERNATIVES 2-7, SEVEN

YEAR ALTERNATIVE 2 ALTERNATIVE 3 ALTERNATIVE 4 ALTERNATIVE 5 ALTERNATIVE 6 | ALTERNATIVE 7
2020 $90.0 $45.4 $53.4 $2.7 ($0.1) $12.5
2021 $87.2 $50.9 $49.8 $9.5 $0.4 $12.3
2022 $75.6 $34.7 $41.3 ($5.7) ($0.4) $10.8
2023 $67.8 $40.2 $36.6 ($0.1) $0.5 $11.2
2024 $78.2 $42.3 $44.4 $12.0 $10.7 $21.0
2025 $71.3 $37.2 $41.5 $6.9 $4.8 $14.4
2026 $63.7 $36.1 $32.1 $8.6 $6.0 $15.2
2027 $59.4 $32.1 $33.7 $5.8 $3.3 $11.9
2028 $55.3 $30.9 $30.7 $5.5 $5.4 $13.5
2029 $54.7 $35.9 $30.9 $8.9 $8.8 $16.4
2030 $50.2 $28.3 $29.4 $7.5 $6.7 $13.8
2031 $45.5 $28.6 $27.0 $7.0 $7.7 $14.4
2032 $44.5 $28.9 $27.1 $9.4 $8.3 $14.6
2033 $38.0 $23.8 $25.0 $7.5 $6.6 $12.6
2034 $35.3 $22.1 $22.9 $8.0 $5.4 $11.0
2035 $33.4 $21.2 $21.5 $7.6 $6.6 $11.7
2036 $30.8 $19.5 $20.2 $6.6 $5.7 $10.4
2037 $29.0 $18.7 $18.8 $6.8 $5.6 $10.0
2038 $27.9 $18.1 $18.6 $6.9 $6.6 $10.5
2039 $25.2 $16.4 $16.7 $5.9 $5.7 $9.1
2040 $22.4 $14.6 $15.0 $5.4 $5.0 $8.1

Annualized

Value Over

the 2020-

2040 Period- $100.2 $57.8 $58.7 $12.2 $10.1 $24.5

Discounted at
7%

1See Chapter 5 for a detailed description of these costs.

Note: As most current mining practices are consistent with the SBZ, Alternative 9 is anticipated to have negligible impacts and thus is
not included in the exhibit.
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EXHIBIT 8-6A. SUMMARY OF ANNUAL PRODUCTION-RELATED REGIONAL ECONOMIC IMPACTS OF THE RULE ALTERNATIVES, 2020-2040:

EMPLOYMENT EFFECTS (FTE)

COAL REGION METRIC ALTERNATIVE 2 ALTERNATIVE 3 ALTERNATIVE 4 ALTERNATIVE 5 ALTERNATIVE 6 ALTERNATIVE 7
Appalachian Basin Average over 21 years:? (520) (310) (250) (220) (120) (270)
Range in any year:? (890) - (130) (540) - (76) (450) - (62) (470) - (41) (230) - (13) (510) - (62)
Colorado Plateau Average over 21 years: 0 0 0 0 0 0
Range in any year: 0-0 -0 0-1 0-1 1-0 0-1
Gulf Coast Average over 21 years: 1 (¢H)] (D) 0 1 0
Range in any year: 0-3 @ -0 (6)-0 Q-2 0-4 @O-1
Illinois Basin Average over 21 years: (48) (31) (33) (16) (28) (45)
Range in any year: (140) - (1) (100) - (2) (110) - (1) (60) - (1) (130) - 1 (170) - (2)
Northern Rocky Mountains
Average over 21 years: 21 22 22 22 21 22
and Great Plains g y (21) 22) (22) (22) 21) (22)
Range in any year: (61) -0 (66) - 0 (51) - (1) (70) -0 (60) -0 54)-0
Northwest Average over 21 years: 0 0 0 0 0 0
Range in any year: 0-0 0-0 0-0 0-0 0-0 0-0
Western Interior Average over 21 years: 0 0 0 0 0 0
Range in any year: 0-0 0-0 0-0 0-0 0-0 0-0
U.S. TOTAL Average over 21 years: (590) (360) (310) (260) (160) (330)
Range in any year: (1,100) - (130) (660) - (78) (580) - (62) (530) - (48) (340) - (14) (680) - (65)

! Production-related employment effects are reported as an average and a range of expected annual effects. Employment effects from production are calculated using
employment per ton of coal produced. The range of employment effects represent the minimum and maximum effect in any year in the study period when impacts on
surface mining as well as underground mining employment are combined.

2«pAverage over 21 years” is the average annual effect of the Alternative over the study period for the analysis on employment.
3“Range in any year” is the minimum and maximum effect on employment in any year in the study period.
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EXHIBIT 8-6B. SUMMARY OF ANNUAL COMPLIANCE-RELATED REGIONAL ECONOMIC IMPACTS OF THE RULE ALTERNATIVES, 2020-2040:
EMPLOYMENT EFFECTS (FTE)

COAL REGION METRIC ALTERNATIVE 2 ALTERNATIVE 3 ALTERNATIVE 4 ALTERNATIVE 5 ALTERNATIVE 6 ALTERNATIVE 7
Appalachian Basin Average over 21 years:? 340 190 180 140 59 170
Range in any year:3 280 - 370 160 - 200 150 - 190 120 - 150 49 - 63 140 - 180
Colorado Plateau Average over 21 years: 20 19 23 0 3 12
Range in any year: 17 - 22 16 - 20 19-24 0-0 2-3 10 - 13
Gulf Coast Average over 21 years: 44 42 45 0 4 7
Range in any year: 44 - 45 42 - 42 44 - 45 0-0 4-4 7-7
Illinois Basin Average over 21 years: 130 79 81 0 66 12
Range in any year: 100 - 150 62 - 91 63 -94 0-0 52 - 76 9-14
Northern Rocky Mountains | e raqe over 21 years: 35 33 36 0 4 6
and Great Plains
Range in any year: 31-37 29 - 35 32-38 0-0 3-4 5-6
Northwest Average over 21 years: 1 1 1 0 0 0
Range in any year: 1-1 1-1 1-1 0-0 0-0 0-0
Western Interior Average over 21 years: 5 3 3 0 3 0
Range in any year: 5-5 3-3 3-3 0-0 3-3 0-1
U.S. TOTAL Average over 21 years: 580 370 370 140 140 210
Range in any year: 470 - 630 310 - 390 310 - 390 120 - 150 110 - 150 180 - 220

! compliance-related employment effects are reported as an average and a range of expected annual effects. Employment effects from compliance are calculated using
expected changes to expenditures on compliance-related activities and are calculated using assumptions related to employment demand per dollar spent on compliance
The range of employment effects represent the minimum and maximum effect in any year in the study period.

Z«pAverage over 21 years” is the average annual effect of the Alternative over the study period for the analysis on employment.
3«Range in any year” is the minimum and maximum effect on employment in any year in the study period.
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EXHIBIT 8-6C. SUMMARY OF ANNUAL REGIONAL ECONOMIC IMPACTS OF THE THE RULE ALTERNATIVES, SEVEN PERCENT
DISCOUNT RATE, 2020-2040: ANNUALIZED SEVERANCE TAXES

COAL REGION ALTERNATIVE 2 | ALTERNATIVE 3 | ALTERNATIVE 4 | ALTERNATIVE 5 | ALTERNATIVE 6 | ALTERNATIVE 7
Appalachian Basin® (%$4,320,000) ($2,500,000) ($2,040,000) ($1,790,000) (%$1,010,000) ($2,190,000)
Colorado Plateau $108 ($574) $745 $453 $168 $1,130
Gulf Coast $66 ($76) ($161) $31 $90 $10
llinois Basin® ($785,000) ($411,000) ($349,000) ($259,000) ($205,000) ($402,000)
Northern Rocky

Mountains and Great ($444,000) ($464,000) ($441,000) ($455,000) (435,000) (448,000)
Plains

Northwest $0 $0 $0 $0 $0 $0
Western Interior $0 $0 $0 $0 $0 $0

U.S. TOTAL ($5,550,000) ($3,370,000) ($2,830,000) ($2,510,000) ($1,640,000) ($3,040,000)
! Production in Kentucky is evenly divided between the Appalachian Basin and Illinois Basin regions.

Note: As most current mining practices are consistent with the SBZ, Alternative 9 is anticipated to have negligible impacts and
thus is not included in the exhibit.
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EXHIBIT 8-7. SUMMARY OF TOTAL ENVIRONMENTAL AND HUMAN HEALTH IMPACTS: 2020-2040
RULE ELEMENT EFFECT ON
CATEGORY IMPACT GENERATING | ALTERNATIVE 2 | ALTERNATIVE 3 | ALTERNATIVE 4 | ALTERNATIVE 5 | ALTERNATIVE 6 | ALTERNATIVE 7 [ECOSYSTEM
IMPACT SERVICES

Water
Quality

Biological
Resources

Visual
Resources

Fewer stream miles
adversely
impacted,
improved water
quality (e.g., pH,
selenium, TDS)
within watershed.
Potential for
adverse and
beneficial impacts
to groundwater
quality and
quantity
(contamination and
well loss)

Reduced impacts to
aquatic
communities,
habitat
enhancements for
threatened and
endangered species

Improved
aesthetics

Stream restoration,
landforming, fill
design changes, and
reforestation
requirements;
indirect effects of
changes in mining
activity

Stream restoration,
landforming,
reforestation and
species protection
requirements

AOC requirements,
landforming and
reforestation
requirements

8 stream miles not
filled; 57 stream
miles restored; 26
downstream
preserved stream
miles; 267
downstream
improved stream
miles per year

Water quality
benefits stated
above; 2,343 acres
of forest improved;
311 acres of forest
preserved per year

Biological resource
benefits as stated
above

0 stream miles not
filled; 29 stream
miles restored; 1
downstream
preserved stream
mile; 291
downstream
improved stream
miles per year

Water quality
benefits stated
above; 2,836 acres
of forest improved;
31 acres of forest
preserved per year

Biological resource
benefits as stated
above

4 stream miles not
filled; 29 stream
miles restored; 1
downstream
preserved stream
mile; 291
downstream
improved stream
miles per year

Water quality
benefits stated
above; 2,808 acres
of forest improved;
25 acres of forest
preserved per year

Biological resource
benefits as stated
above

4 stream miles not
filled; 1 stream
mile restored; 1
downstream
preserved stream
mile; 174
downstream
improved stream
miles per year

Water quality
benefits stated
above; 1,346 acres
of forest improved;
21 acres of forest
preserved per year

Biological resource
benefits as stated
above

4 stream miles not
filled; 30 stream
miles restored; 1
downstream
preserved stream
mile; 292
downstream
improved stream
miles per year

Water quality
benefits stated
above; 0 acres of
forest improved;
11 acres of forest
preserved per year

Biological resource
benefits as stated
above

4 stream miles
not filled; 14
stream miles
restored; 1
downstream
preserved stream
mile; 178
downstream
improved stream
miles per year

Water quality
benefits stated
above; 1,764
acres of forest
improved; 26
acres of forest
preserved per
year

Biological
resource benefits
as stated above

Increased water
quality enhances
ecosystem,
recreational, and
some
consumptive use
services

Increased quality
or quantity of
habitat enhances
recreational
opportunities and
aesthetic
conditions

Improved
aesthetics may
improve property
values and the
quality of
recreational

opportunities
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RULE ELEMENT EFFECT ON
CATEGORY IMPACT GENERATING ALTERNATIVE 2 | ALTERNATIVE 3 | ALTERNATIVE 4 | ALTERNATIVE 5 | ALTERNATIVE 6 | ALTERNATIVE 7 [ECOSYSTEM
e SERVICES
Additional carbon |Reforestation Increased Increased Increased Increased Increased Increased Increased carbon
storage, changes in [requirements, fill |reforestation (see |reforestation (see |reforestation (see |reforestation (see ([reforestation (see |reforestation (see |storage and
emissions (e.g., design changes, Biological resources|Biological Biological Biological resources|Biological Biological reductions in
NOy, SO,, PM, CH,) |indirect effects of |above) and resources above) |resources above) [above) and resources above) [resources above) |emissions reduce
from mining changes in mining |associated and associated and associated associated and associated and associated human health
activity activity! increased carbon |increased carbon |increased carbon |increased carbon |increased carbon |increased carbon [risks and climate
storage; increased |storage; reduced |storage; reduced |storage; reduced |storage; reduced [storage; reduced |change-related
air pollutant air pollutant air pollutant air pollutant air pollutant air pollutant risks
Air Quality emissions due to  |emissions due to  |emissions due to  |emissions due to  |emissions due to  |emissions due to
increased decreased mining |decreased mining |decreased mining |decreased mining |decreased mining
underground mining|activity (e.g., activity (e.g., activity (e.g., activity (e.g., activity (e.g.,
activity (e.g., methane emissions |methane emissions [methane emissions [methane emissions |methane
methane emissions |decrease by decrease by decrease by decrease by emissions
increase by approximately 400 |approximately 353 |approximately 283 |approximately 204 |decrease by
approximately 363 [MMcf per year) MMcf per year) MMcf per year) MMcf per year) approximately
MMcf per year) 396 MMcf per
year)
Reduced exposure |Stream restoration, Water quality Water quality Water quality Water quality Water quality Water quality Reduced
to contaminants in |landforming, and |resource benefits as|resource benefits |resource benefits |resource benefits |resource benefits |resource benefits |probability of
drinking water reforestation stated above as stated above as stated above as stated above as stated above as stated above |adverse health
requirements effects due to
Public Health contaminated

water, or
incurring costs to
mitigate those
effects
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RULE ELEMENT EFFECT ON

CATEGORY IMPACT GENERATING | ALTERNATIVE 2 | ALTERNATIVE 3 | ALTERNATIVE 4 | ALTERNATIVE 5 | ALTERNATIVE 6 | ALTERNATIVE 7 [ECOSYSTEM
IMPACT SERVICES

Recreation

Other

Notes:

Potential for
increased
recreational
opportunities,
improved
aesthetics

Reduced risk and
severity of adverse
impacts, including
long-term pollution
discharges during
and after mining

Elements directly
affecting water
quality and
biological resources
(e.g., stream
restoration) as well
as AOC
requirements and
post-mining land
use

Baseline data
collection,
monitoring,
material damage
definition,
corrective action
thresholds

Water quality and
biological resource
benefits as stated
above

Water, biological,
and air quality
resource benefits as
stated above

Water quality and
biological resource
benefits as stated
above

Water, biological,
and air quality
resource benefits
as stated above

Water quality and
biological resource
benefits as stated
above

Water, biological,
and air quality
resource benefits
as stated above

Water quality and
biological resource
benefits as stated
above

Water, biological,
and air quality
resource benefits
as stated above

Water quality and
biological resource
benefits as stated
above

Water, biological,
and air quality
resource benefits
as stated above

Water quality and
biological
resource benefits
as stated above

Water, biological,
and air quality
resource benefits
as stated above

Increased quality
or quantity of
recreational
fishing, hunting,
wildlife viewing,
or hiking
opportunities

Reduced risk of
long-term water
quality
contamination
and potential
reduced risk of
climate change-

related damages

As most current mining practices are consistent with the SBZ, Alternative 9 is anticipated to have negligible impacts and thus is not included in the exhibit.

! The potential for the Alternatives to reduce air pollutant emissions is due to the aggregate effect of the rule elements on the overall level of coal mining activity. The
relative effect of the Alternatives on coal production is therefore an indicator of the potential relative effect on emissions. The relative effects of the Alternatives on coal
production are presented in Exhibit ES-11.
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EXHIBIT 8-7A. STREAM AND WATER QUALITY IMPACTS - AVERAGE ANNUAL STREAM MILES, 2020-
2040
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Note: As most current mining practices are consistent with the SBZ, Alternative 9 is anticipated to have negligible
impacts and thus is not included in the exhibit.

EXHIBIT 8-7B. FOREST AREA IMPACTS - AVERAGE ANNUAL ACRES, 2020-2040
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Note: As most current mining practices are consistent with the SBZ, Alternative 9 is anticipated to have negligible
impacts and thus is not included in the exhibit.
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EXHIBIT 8-7C. AVERAGE ANNUAL CHANGES IN METHANE EMISSIONS, 2020-2040 (MMCF)
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Note: As most current mining practices are consistent with the SBZ, Alternative 9 is anticipated to have negligible
impacts and thus is not included in the exhibit.

8.2  ALTERNATIVE 2

Alternative 2 would prohibit all mining activities in or within 100 feet of perennial
streams. It would allow “mining through” intermittent streams only if the applicant can
demonstrate that the hydrologic form and ecological function of intermittent streams can
and would be restored. It would prohibit the placement of excess spoil in both perennial
and intermittent streams. It would place no new restrictions on activities in ephemeral
streams. It would allow no exceptions from the requirement to restore mined lands to
their approximate original contour, and it would require an amendment to SMCRA.

This Alternative would define the term “material damage to the hydrologic balance
outside the permit area” as “any quantifiable adverse impact from surface or underground
mining operations that would preclude any designated use of the affected stream segment
under the Clean Water Act”. This Alternative would require that the permit include
corrective action thresholds. The following sections detail the potential effects of the
Proposed Rule under this Alternative.

INDUSTRIAL ECONOMICS, INCORPORATED 8-12



COMPLIANCE COSTS

Regulatory Impact Analysis of the Stream Protection Rule

July 2015

Summing forecast operational costs expected to be borne by industry, industry
administrative costs, and governmental administrative costs, we calculated the total
compliance cost effects for Alternative 2. These results, annualized, are provided in

Exhibit 8-8.
EXHIBIT 8-8. SUMMARY OF ANNUALIZED INDUSTRY AND GOVERNMENT COMPLIANCE COSTS UNDER
ALTERNATIVE 2, 7 PERCENT REAL DISCOUNT RATE (2014 DOLLARS)
MINE
REGION INDUSTRY INDUSTRY GOVERNMENT TOTAL
TYPE OPERATIONAL ADMINISTRATIVE | ADMINISTRATIVE
Appalachia Surface $61,700,000 $2,550,000 $2,590 $64,300,000
UG $1,720,000 $5,040,000 $7,250 $6,760,000
Colorado Plateau Surface $3,660,000 $130,000 $1,340 $3,790,000
UG $120,000 $80,400 $985 $201,000
Gulf Coast Surface $8,680,000 $339,000 $2,600 $9,020,000
Illinois Basin Surface $26,400,000 $644,000 $1,500 $27,000,000
UG $0 $261,000 $4,940 $266,000
Northern Rocky Mountains
and Great Plains Surface $7,750,000 $204,000 $24,200 $7,980,000
Northwest Surface $134,000 $18,900 $98 $153,000
\Western Interior Surface $1,070,000 $26,100 $61 $1,090,000
UG $0 $526 $5 $530
Surface $109,000,000 $3,910,000 $32,400 $113,000,000
(NS U, CRMEIETEE |/ $1,840,000 $5,380,000 $13,200 $7,230,000
Cost Impacts
TOTAL $111,000,000 $9,290,000 $45,600 $121,000,000
Note: Totals may not sum due to rounding.

INDUSTRIAL ECONOMICS,

MARKET WELFARE EFFECTS

Changes in Coal Production

Exhibits 8-9 and 8-10 show the projected change in coal production from 2020 through
2040 under Alternative 2. Under this Alternative, increased costs result in a shift of some
surface coal production to underground production starting in 2025. As shown in Exhibit
8-9, surface mines account for the vast majority of the decline in production under this
alternative. The net reduction in the volume of coal produced is forecast to lessen over
the time period for the analysis, consistent with the declining demand for U.S. coal from
retiring coal-fired power plants. In aggregate, however, the reduction in coal production
under Alternative 2 is nearly double those in the Proposed Rule. Exhibit 8-10 shows that
more than half this reduction is in the Appalachian Basin. Exhibit 8-11 displays the
additional operational costs per ton for each model mine under Alternative 2. In general,
the expected change in operational costs per ton are higher for surface mines than they
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are for underground mines, and the Appalachian Basin is expected to experience the
largest change.

EXHIBIT 8-9. ANNUAL CHANGES IN COAL PRODUCTION UNDER ALTERNATIVE 2
2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040
6.0 -
g 40 -
é 2.0 -
2
S 00 -
E TSI IR NS YR Y L
N NENERNENRNRNRNNR NRANVRMNNRNANRNRNR
HININR I NN
= Surface
(8.0) - mmm Underground
@ A\|| Coal

EXHIBIT 8-10. AVERAGE ANNUAL COAL PRODUCTION, 2020-2040

GO FEEEH BASELINE ALTERNATIVE 2 CHANGE
(MILLION TONS) (MILLION TONS) (MILLION TONS)
Appalachian Basin 236 234 (2.1)
Colorado Plateau 56 56 0
Gulf Coast 54 54 0
Illinois Basin 171 170 (0.4)
North Rocky Mountains/Great Plains 533 532 (0.7)
Northwest 2 2 0
Western Interior 1 1 0
TOTAL 1,053 1,050 (3.2)
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EXHIBIT 8-11. INCREASED OPERATIONAL COST PER TON BY MODEL MINE, ALTERNATIVE 2
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Coal Price Impacts

Related to changes in regional coal production, compliance costs, and coal market
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behavior, Exhibit 8-12 presents the estimated changes in coal prices under Alternative 2

for selected coal regions. The price projections presented in the exhibit suggest that

regional coal prices will increase by 0.2 to 4.7 percent under Alternative 2. The increases
are most significant in Central Appalachia.

COAL PRICE IMPACTS OF ALTERNATIVE 2 ($/TON)

ST 2015 2015 2020 2020 2030 2030 2040 2040
BASELINE ALT. 2 BASELINE ALT. 2 BASELINE ALT. 2 BASELINE ALT. 2
NAPP 56.04 56.04 58.26 58.42 63.03 63.19 69.98 70.14
CAPP 64.00 64.00 67.34 70.52 70.43 73.60 74.27 77.44
ILLB 42.48 42.48 44.75 45.15 46.15 46.57 47.72 48.13
PRB 14.19 14.19 16.02 16.06 17.33 17.38 19.57 19.62
RCK 36.24 36.24 38.50 38.61 38.95 39.05 39.60 39.70
Notes:
CAPP = Central Appalachia PRB = Powder River Basin; represents a sub-region within the
NAPP = Northern Appalachia Northern Rocky Mountains/Great Plains OSMRE region.
ILLB = Illinois Basin RCK = Rockies; represents a sub-region within the Northern
Rocky Mountains/Great Plains OSMRE region.

Market Welfare Effects
Exhibit 8-13 presents the estimated change in market welfare, by year and in aggregate,

for Alternative 2 over the 2020-2040 period. Similar to the Proposed Rule, market

welfare losses for Alternative 2 largely reflect regulatory compliance costs and a

transportation cost savings. This decrease in transportation costs suggests that under

Alternative 2, on average, coal located relatively close to coal consumers becomes more
cost competitive relative to coal located further away from consumers.
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EXHIBIT 8-13. PRESENT VALUE AND ANNUALIZED WELFARE EFFECTS OF ALTERNATIVE 2, SEVEN

PERCENT DISCOUNT RATE (MILLIONS, 2014 DOLLARS)

WELFARE LOSS - GOVERNMENT TOTAL WELFARE
VEAR COAL MARKET COST LOSS
[A] [B] [C]= A+B

2020 $90.0 $0.04 $90.0
2021 $87.1 $0.04 $87.2
2022 $75.5 $0.04 $75.6
2023 $67.7 $0.04 $67.8
2024 $78.1 $0.03 $78.2
2025 $71.2 $0.03 $71.3
2026 $63.7 $0.03 $63.7
2027 $59.3 $0.03 $59.4
2028 $55.3 $0.03 $55.3
2029 $54.7 $0.02 $54.7
2030 $50.2 $0.02 $50.2
2031 $45.4 $0.02 $45.5
2032 $44.5 $0.02 $44.5
2033 $38.0 $0.02 $38.0
2034 $35.3 $0.02 $35.3
2035 $33.4 $0.01 $33.4
2036 $30.8 $0.01 $30.8
2037 $29.0 $0.01 $29.0
2038 $27.9 $0.01 $27.9
2039 $25.2 $0.01 $25.2
2040 $22.4 $0.01 $22.4

Annualized Value

Over the 2020-

2040 Period- $100.1 $0.05 $100.2

Discounted at 7%

DISTRIBUTIONAL EFFECTS
We estimate the changes in employment that are expected under Alternative 2, relative to

the baseline. As shown in Exhibit 8-14A, production-related annual impacts to

employment are expected to range from a reduction in demand for 1,100 FTEs to a
reduction of 130 across all regions, with an average reduction in annual demand of 590
FTEs. Across all regions compliance-related employment effects are expected to range
from an increase of 470 to 630 FTEs with an average annual increase of 580. Exhibit 8-
14B shows the production-related and compliance-related effects as a line graph from

2020 to 2040.
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ESTIMATED CHANGES IN ANNUAL EMPLOYMENT UNDER ALTERNATIVE 2, 2020-2040, EMPLOYMENT DEMAND: (FTE)

PRODUCTION-RELATED
EMPLOYMENT EFFECTS?

PRODUCTION-RELATED
EMPLOYMENT EFFECTS?

PRODUCTION-RELATED
EMPLOYMENT EFFECTS®

COMPLIANCE- RELATED

COAL REGION METRIC SURFACE AND EMPLOYMENT EFFECTS’
SURFACE* UNDERGROUND?® UNDERGROUND
COMBINED®
Appalachian Basin Average over 21 years:* (1,100) 610 (520) 340
Range in any year:? (1,400) - (400) (390) - 1,200 (890) - (130) 280 - 370
Colorado Plateau Average over 21 years: 0 0 0 20
Range in any year: 0-0 0-0 0-0 17 - 22
Gulf Coast Average over 21 years: 1 0 1 44
Range in any year: 0-3 0-0 0-3 44 - 45
Illinois Basin Average over 21 years: ) (39) (48) 130
Range in any year: (29) -0 (110) - (1) (140) - (1) 100 - 150
Northern Rock_y Mountains Average over 21 years: (21) 0 (21) 35
and Great Plains
Range in any year: (61) -0 0-0 (61) -0 31-37
Northwest Average over 21 years: 0 0 0 1
Range in any year: 0-0 0-0 0-0 1-1
Western Interior Average over 21 years: 0 0 0 5
Range in any year: 0-0 0-0 0-0 5-5
U.S. TOTAL Average over 21 years: (1,200) 570 (590) 580
Range in any year: (1,500) - (480) (500) - 1,200 (1,100) - (130) 470 - 630

L «Average over 21 years” is the average annual effect of the Alternative over the study period for the analysis on employment (2020-2040).
2«Range in any year” is the minimum and maximum effect on employment in any year in the study period.
8 «production-related employment effects” are calculated as effects associated with changes to coal production that are expected as a result of the Alternative. These
are calculated using assumptions related to employment per ton of coal produced.
“ The range of effects to Surface Employment represents the minimum and maximum effect in any year in the study period.

5 The range of effects to Underground Employment represents the minimum and maximum effect in any year in the study period.
8 The range of effects to Surface and Underground Combined employment represents the minimum and maximum impact in any year in the study period when the

surface and underground mining effects are considered together. Because the minimum and maximum effects of the Alternative on surface and underground mining do
not always occur in the same year, the Combined impact is not always equal to the sum of the Surface and Underground ranges.
"«Compliance-related employment effects” are calculated as effects associated with changes to expenditures on compliance-related activities and are calculated using
assumptions related to employment demand per dollar spent on compliance.
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EXHIBIT 8-14B. ESTIMATED CHANGES IN ANNUAL EMPLOYMENT UNDER ALTERNATIVE 2
COMPATRED TO BASELINE, FTES, 2020 TO 2040
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ENVIRONMENT AND HUMAN HEALTH
Exhibit 8-7 summarizes the categories of benefits and costs that are expected to result
from Alternative 2 over the time frame of the analysis. Note that the categories are not
mutually exclusive but rather complementary in several respects. For example, improved
water quality will benefit biological resources, recreation, and may benefit human health.
Exhibits 8-15A through C present the quantified impacts of Alternative 2, stream impacts,
forest acre impacts, and air quality impacts.
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QUANTIFIED IMPACTS UNDER ALTERNATIVE 2 BY REGION: STREAM IMPACTS,
AVERAGE ANNUAL STREAM MILES

DOWNSTREAM DOWNSTREAM
GO [REB O NOT FILLED | RESTORED
IMPROVED PRESERVED

Appalachian Basin 149 26 8 1
Colorado Plateau 6 0 0 8
Gulf Coast 36 0 0 12
Illinois Basin 51 0 0 20
Northern Rocky 15
Mountains and Great 22 0 0

Plains

Northwest 2 0 0 0
Western Interior 2 0 0 1
Total 267 26 8 57

QUANTIFIED IMPACTS UNDER ALTERNATIVE 2 BY REGION: FOREST AREA IMPACTS,
AVERAGE ANNUAL FOREST ACRES

COAL REGION IMPROVED ACRES PRESERVED ACRES
Appalachian Basin 878 310
Colorado Plateau 431 0
Gulf Coast 483 0
Illinois Basin 377 1
(I\Bl(séggeglr;;(;cky Mountains and 105 0
Northwest 1 0
Western Interior 67 0
Total 2,342 311
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QUANTIFIED IMPACTS UNDER ALTERNATIVE 2 BY REGION: AVERAGE ANNUAL
CHANGES IN METHANDE EMISSIONS (MMCF)

COAL REGION SURFACE UNDERGROUND TOTAL
Appalachian Basin (308) 811 503
Colorado Plateau 0 0 0
Gulf Coast 0 0 0
Illinois Basin (6) (116) (122)
Northern Rocky
Mountains and Great 17) (8} (18)
Plains
Northwest 0 0 0
Western Interior 0 0 0
Total (330) 694 363
Note: Totals may not sum due to rounding. Negative numbers indicate a decrease of
emissions and positive numbers indicate an increase of emissions.

8.3  ALTERNATIVE 3
Alternative 3 would allow mining in or through intermittent and perennial streams, but
only if the hydrologic form and ecological function of those streams can be restored. No
restriction would be placed on mining in or through ephemeral streams. This Alternative
would prohibit the placement of excess spoil or coal mine waste in perennial streams, but
not in ephemeral or intermittent streams.

Exceptions to approximate original contour restoration requirements would be allowed
only if they do not result in damage to natural watercourses on or off the permit area.
This Alternative would define the term “material damage to the hydrologic balance
outside the permit area” as any quantifiable adverse impact from surface or underground
mining operations that would preclude any designated use of the affected stream segment
under the Clean Water Act; the permit must include corrective action thresholds.

The following sections detail the potential effects of the Proposed Rule under this
Alternative.

COMPLIANCE COSTS

Summing forecast operational costs expected to be borne by industry, industry
administrative costs, and governmental administrative costs, we calculated the total
compliance cost effects for Alternative 3. These results, annualized, are provided in
Exhibit 8-16.
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SUMMARY OF ANNUALIZED INDUSTRY AND GOVERNMENT COMPLIANCE COSTS

UNDER ALTERNATIVE 3, 7 PERCENT REAL DISCOUNT RATE (2014 DOLLARS)

MINE INDUSTRY INDUSTRY GOVERNMENT
REGION TOTAL
TYPE OPERATIONAL | ADMINISTRATIVE | ADMINISTRATIVE
Appalachia Surface $29,900,000 $2,720,000 $2,770 $32,600,000
UG $1,670,000 $4,970,000 $7,150 $6,640,000
Colorado Plateau Surface $3,360,000 $130,000 $1,340 $3,490,000
UG $120,000 $80,400 $985 $201,000
Gulf Coast Surface $8,160,000 $339,000 $2,600 $8,510,000
Illinois Basin Surface $15,800,000 $664,000 $1,500 $16,400,000
UG $0 $261,000 $5,000 $266,000
Northern Rocky Mountains
and Great Plains Surface $7,230,000 $204,000 $24,200 $7,450,000
Northwest Surface $107,000 $18,900 $98 $126,000
\Western Interior Surface $637,000 $26,100 $61 $663,000
UG $0 $526 $5 $530
Surface $65,200,000 $4,090,000 $32,600 $69,300,000
Annualized U.S.
Compli