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Supplemental Cumulative Impact Analysis 
Climate Change and Green House Gasses
Reasonable Foreseeable Development Scenario
The 174-acre lease modification tract is one of four federal coal leasing tracts currently being evaluated by BLM in southeastern Kentucky. These tracts represent a total of 1,745 acres and would be mined entirely by underground mining methods.  When a proposed plan mine is available for consideration, additional environmental review, including the direct, indirect, and cumulative effects of burning coal on air quality near the point of combustion and coal ash disposal, would be conducted in accordance with NEPA.  The probable market for this steam quality coal would be for coal-fired power generating stations, serviced by both truck and rail. An environmental impact statement would be required, providing multiple opportunities for public participation. Mine permits from the State of Kentucky/Office of Surface Mining are required before any mining may take place, as well as oversight by the Environmental Protection Agency.
BLM estimates that there is a total of approximately 455,000 recoverable tons of coal within the 174-acre tract, resulting in a one-year extension of annual production at the current annual rate of 440,000 tons per year. In the State of Kentucky, the coal mining near and within the Daniel Boone National Forest represents the majority of coal mining in the State.  Historically, there have been several hundred mining companies, who have produced 127,691 million tons in the past 50 years (www.EIA.gov).  Kentucky was the United States’ third largest producer (8 percent). Since 2013, coal production has declined in the United States; with the largest declines on a percentage basis occurring in the Appalachian region, including an 11 percent reduction in the state of Kentucky.  The combined 1,745-acres under consideration represent 0.00004% of the coal which has been mined in Kentucky. It also represents 0.005% of the coal projected to be mined in the United States in the year 2016 and 0.0005% of the coal produced world-wide (EIA).
Air Quality
Outside facilities which are connected to the underground mine are the primary direct source of air quality impacts, as air quality is not negatively impacted to any appreciable degree from sources underground.  The cumulative impacts on air quality primarily result from the subsequent use of the coal, after extraction. There are two types of impacts to air quality.  First there are chemical impacts in the form of emissions from burning the coal, and from diesel transportation. There are also physical impacts in the form of dust and particulates from transportation, burning of coal, and stockpiling of coal and coal ash. Some of the pollutants, particularly CO2 are considered greenhouse gasses (GHG) with potential effect on global climate change.
The EPA concludes that total emissions of toxic air pollutants have decreased by approximately 42% between 1990 and 2005. Control programs for mobile sources and facilities such as chemical plants, dry cleaners, coke ovens, and incinerators are primarily responsible for these reductions. They also found that concentrations of toxic pollutants such as benzene, 1,3 butadiene, ethyl-benzene, and toluene decreased by 5% or more per year between 2003 and 2010 at more than half of the ambient monitoring sites. Other toxic air pollutants of concern to public health such as carbon tetrachloride, formaldehyde, and several metals, declined at most sites.
Global Climate Change
Scientific investigation and discussion continue to address the rise in global mean temperatures, the causes of this rise, and whether a warming trend will continue. GHGs have been identified as a contributor to the rise in global mean temperatures. Ongoing scientific research has identified the impacts of anthropogenic (from human activities) GHG emissions and changes in biologic carbon sequestration on the global climate. Through complex interactions on a regional and global scale, these changes are thought to cause a net warming effect of the atmosphere, primarily by decreasing the amount of heat radiated by the earth back into space, much as glass traps heat over a greenhouse. 
GHGs absorb infrared radiation and trap its heat in the atmosphere. Many gases exhibit GHG properties; some occur naturally, such as carbon dioxide (CO2), CH4, water vapor, ozone, and nitrous oxide (N2O). Others are synthetic, such as chlorofluorocarbons, hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride. Some of the naturally occurring GHGs are also produced by anthropogenic activities. The study of global climate change is complex because there are many factors that may contribute to changes in the earth‘s temperature, including the emission of GHGs, as well as the earth‘s ability to remove these gases from the atmosphere through mechanisms such as photosynthesis and ocean uptake. Analysis of climatic change comprises several factors, including GHG emissions, land-use management practices, and the albedo effect (i.e., the cycle of increased temperature resulting from the increased absorption of normally reflected light). 
The predominant GHGs emitted in the United States are CO2, CH4, nitrous oxide, hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride. In the United States, anthropogenic GHG emissions come primarily from burning fossil fuels. Energy-related CO2 emissions from the combustion of petroleum, coal, and natural gas accounted for 82% of total United States anthropogenic GHG emissions in 2012. Although the industrial sector is the largest consumer of energy (including direct fuel use and purchased electricity), the transportation sector emits more CO2 because of its near-complete dependence on petroleum fuels (DOE/EIA 2010).  Anthropogenic CH4 emissions from landfills, coal mines, oil and natural gas operations, and agriculture account for 11% of United States emissions. Nitrous oxide emitted through fertilizers, burning fossil fuels, and from industrial and waste management processes accounts for 4% of total emissions. Several human-made gases account for 3% of the total (DOE/EIA 2010). 
GHG inventories are usually reported in terms of CO2 equivalents to account for the relative global warming potential (GWP), or a given pollutant‘s ability to trap heat. For example, CH4 has a GWP of 21, meaning it is 21 times more effective at trapping heat than CO2. Nitrous oxide has a GWP of 310, meaning it is 310 times more effective at trapping heat than CO2. Hydrofluorocarbons range from 140 to 11,700 GWP, whereas perfluorinated compounds range from 6,500 to 9,200 GWP. 
There are many regional sources that may contribute to global climate change. It is likely that all of the sources discussed above for the United States would be found near the tract or within the State of Kentucky.  The BLM focused largely on carbon based GHGs such as CO2 while the other pollutants, such as NOx, SOx, PM2.5, mercury and selenium have also been studied extensively in the United States.  Modern power plants are equipped with scrubbers and pollution control devices which were not in effect when the majority of the pollution was occurring both in the US and globally. Prior to the United States becoming justifiably alarmed by the existence of global climate change, unfortunately these other pollutants had already been emitted in large quantities by power plant consumers and other industrial consumers creating the situation we have today. Modern pollution control devices effectively eliminate these other pollutants from industrial emission sources. Today’s power generating stations which are equipped with scrubbers and other modern BACT have controlled their emissions to the point of enabling them to burn coal and other carbon based fuels with significantly less impact. 
Green House Gasses
Naturally occurring GHGs include water vapor, CO2, CH4, nitrous oxide (N2O), and ozone (O3). Water vapor accounts for the largest percentage of the greenhouse effect. Next to water vapor, CO2 is the most abundant GHG. Because CO2 is relatively stable in the atmosphere and uniformly mixed throughout the troposphere and stratosphere, the climatic impact of CO2 emissions does not depend on the CO2 source location on earth. The proposed lease modification, if developed, would produce GHG emissions from the combustion of fuel by vehicles and equipment. 
Research on how emissions of GHGs influence global climate change and associated effects has focused on the overall impact of emissions from aggregate regional or global sources. This approach is required primarily because GHG emissions from single sources are small relative to aggregate emissions. The climate change research community has not yet developed tools specifically intended for evaluating or quantifying end-point impacts attributable to the emissions of GHGs from a single source. The current tools for simulating climate change generally focus on global and regional-scale modeling. Global and regional-scale models lack the capability to represent many important small-scale processes. As a result, confidence in regional- and sub-regional-scale projections is lower than at the global scale. Therefore, limited scientific capability exists in assessing, detecting, or measuring the relationship between emissions of GHGs from a specific single source and any localized impacts. 
Globally, approximately 32,000 million metric tons of CO2 was added to the atmosphere through the combustion of fossil fuels in 2008 (EPA 2014). The highest on-site and off-site CO2 emission evaluated (including indirect sources) at the Revelation Energy mine site would occur at the fan portal. The estimated 8,900 tons of CO2 (0.0081 million metric tons) calculated for these alternatives represents approximately 0.00003% of the 2008 global emissions (EA Table 3.6-4). It is important to note that the indirect source for coal mining (electricity consumed during mining) represents 96.7% of the total source. This being the case, the direct emissions for coal production is approximately 1% of the total listed above.
Annual coal production from the tract would be approximately 0.45 million tons under the existing and proposed action. The annual worldwide primary coal production, using EIA 2008 projection data is approximately 8.7 billion tons (EIA 2012). The coal produced from the tract would therefore be expected to account for approximately 0.00005% of total worldwide annual production. Because heat content varies by coal produced, there is not a direct relationship to emissions produced. The percentage of emissions from burning the coal removed from the tract would be expected to be of about the same magnitude as the production relationship. 
Because site-specific data are not available, EPA‘s default emission factor of 1.862 metric tons of CO2 per ton of bituminous coal (EPA 2013) was used to approximate annual CO2 emissions from combusting the 0.45 million tons of coal that would be produced from the tract. Based on this emission factor, the end user(s) of the coal produced from the tract would emit 0.84 million metric tons of CO2 annually. This represents 0.0026% of the total CO2 emissions from 2008 global fossil fuel combustion. Annual estimated CO2 emissions as a result of mining operations on the tract (0.0081 million metric tons) are small relative to the amount of estimated CO2 emissions from end user annual combustion of the coal (0.84 million metric tons). The total of these two sources of annual CO2 emissions (0.85 million metric tons) is approximately 0.0026% of 2008 global emissions from fossil fuel combustion (Table1.0).
Table 1.0:  Carbon Dioxide Emission Comparisons
	Comparison
	Global
	KYES-51005
	End User Annual Combustion of Coal Produced 
	Total Emissions related to 
KYES-51001

	CO2 Emissions from Fossil Fuel Combustion, MM metric tons/year
	32,000
	0.0081 tons (0.00003% of global emissions)
	0.84 tons (0.0026% of global emissions)
	0.845 tons (0.00265% of global emissions)

	State of Kentucky 
Annual Coal Production 
(million-tons)
	8,695
	0.45 
(0.0052% of global production)
	–
	–
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The cumulative impacts may result in a small increase in GHG emissions but are not expected to create climate change impacts that differ from the No Action Alternative because climate change is a global process that is impacted by the sum total of GHGs in the Earth's atmosphere. The incremental contribution to global GHGs from the proposed action cannot be translated into effects on climate change globally or in the area of this site-specific action. It is currently not feasible to predict with certainty the net impacts from particular emissions associated with a federal action; however EPA's recently finalized air quality regulations have a co-benefit of CH4 reduction that will reduce GHG emissions from any coal development that would occur on these leases.
A coal lease only provides “right of entry” and is no guarantee that a coal mine will actually be permitted.  Revelation Energy would need to work through the State of Kentucky, Energy and Environment Cabinet, Department of Natural Resources, Division of Mine Permits, Division of Mine Reclamation and Enforcement, Division of Mine Safety, Division of Water Quality, Division of Air Quality and Division of Enforcement.  Each one of these Divisions within the State Environmental and Energy Cabinet carries the same weight when it comes to coal mine permitting. Therefore, in addition to the terms and conditions and stipulations in the coal lease itself for environmental protection, the State has a great deal of oversight for environmental protection surrounding coal mining plans and reclamation processes. The state of Kentucky has primacy under the Office of Surface Mining (OSM) to manage from start to finish the coal mine permitting action under the federal Surface Mining Control and Reclamation Act of 1977 (SMCRA). In addition to the air and water quality disciplines of the which the State of Kentucky will thoroughly review and critique, the State also has primacy with the Environmental Protection Agency for maintaining the requirements of the Clean Air Act and the Clean Water Act. The State will therefore require Air Quality approval orders for the mine as well as KPDES mine water discharge permits. The state is responsible for considering potential impacts to soils, vegetation, wildlife, T&E for plants and animals, geology, land use, and other environmental consideration prior to recommending a particular mine plan for approval under the State’s coal mine permitting program. The State will also carry out regular Inspection and Enforcement of permit terms and conditions, as well as any specific stipulations which are attached to the lease and/or permit. 
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