Coal Mining
Water use at coal mines is not as well documented as water for irrigation or power generation, for example.  This is likely the case because mining is not a major water user in the U.S.  According to Byer et al. (2003), the vast majority of water in coal mines is used for dust control, with other minor uses including showers, potable water, sanitary uses, and equipment maintenance.  There are two major types of coal mines: underground and surface.  After the coal is extracted it must be prepped (also referred to as beneficiation).  Other uses of water include revegetation of land after a surface mine is no longer in operation.  

Table 1 shows the major assumptions used to calculate total water use for coal mining and Table 2 shows the water use data.  The fact that “other plant operations” is approximately an order of magnitude larger than direct use in the mines is counter intuitive given that Byer et al. (2003) characterize miscellaneous water uses to be relatively small.  Unfortunately, no other sources provide comparable estimates that could be matched with Gleick’s number.    

	Assumption
	Data Source

	% of Surface Mines Requiring Revegetation = 50%
	None

	% of Water Use Withdrawn from Saline Sources = 43%
	Lovelace (2009)


Table 1: Assumptions for Coal Mining Water Use Calculations

	Activity
	L Water Consumed / MJ Coal Extracted
	Data Source

	Surface Mining
	0.002
	Gleick (1994)

	Revegetation for Surface Mining
	0.003
	Gleick (1994)

	Underground Mining
	0.0115
	Gleick (1994)

	Beneficiation
	0.004
	Gleick (1994)

	Other Plant Operations
	0.09
	Gleick (1994)


Table 2: Source Data for Coal Mining Water Use Calculations

Withdrawals are assumed to be equal to consumption, which is reasonable because any water used for dust control will evaporate over time and indoor water use is likely diverted to a wastewater treatment plant post-use.  Lovelace (2009) estimates water use for coal mining to be between 0.0085 and 0.010 L of water per MJ of coal, although it appears that only in-mine usage is included in their analysis (dust control, primarily).  When compared with Gleick’s estimates of in-mine water use, the Lovelace numbers are actually significantly higher.  The vast differences between water use estimates for coal mining demonstrate the uncertainty associated with these numbers.  It should be noted, however, that water use for coal mining does not prove to be a significant factor in the total life-cycle water footprint of coal-fired power generation, so even order of magnitude changes in these estimates would make little difference in the overall results.    

To develop a county-level distribution of water requirements for coal mining, the 2007 Coal Production Data from the EIA’s Coal Databases is used, which lists each coal mine and coal prepping facility in the U.S. by location, mine type (surface or underground), and total production (EIA 2007).  Because no information exists on whether revegetation will be completed, or to what degree, it is assumed that each surface mine requires an average of 50% of the Gleick revegetation estimate.  Also unavailable is information on which mines use saline versus freshwater.  Clearly, saline water would not be suitable for revegetation, but all other water use was reduced by 43% to account for saline water use.  It is more likely that some mines use exclusively freshwater and others use all saline depending on their access to both water sources, and hopefully more information on these practices will be collected in the future.  Finally, assumptions were necessary in determining where coal was prepped.  Unlike mines, the EIA database does not list production for coal prepping facilities.  Some mines have prepping facilities on site while others send their coal offsite to be prepped.  The EIA coal mine inventory includes stand-alone mines, mines with attached prepping facilities, separate prepping facilities.  In individual counties, any coal that is not prepped onsite is assumed to be sent to prepping facilities within the county.  If no prepping facilities (attached or stand-alone) exist in the county, it is assumed that the coal is sent to prepping facilities within the state.  If one stand-alone prepping facility exists within the state, all of the coal is sent there.  If multiple stand-alone prepping facilities exist, the coal is assumed to be split equally among them (no capacity data for prepping facilities are included in the EIA inventory).  If no stand-alone prepping facilities exist in the state, the coal is distributed amongst the attached prepping facilities according to coal production at the mine to which the prepping facility is attached (coal production at the attached mine is used as a proxy for prepping facility size).  

There are two specific instances in which the described method breaks down: both Michigan and Minnesota contain prepping facilities but no coal mines, according to the EIA database.  Hence, these prepping facilities are assumed to process no coal.  Although the method used to allocate coal that cannot be prepped in-county to other prepping plants may not be entirely realistic (a detailed network analysis would be preferable), it should be noted that all of the largest coal-producing counties do have local prepping capacity.  In fact, only four of the top 50 coal-producing counties do not have at least one prepping facility within the county.  
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