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11.9 Western Surface Coal Mining
11.9.1 General'

There are 12 major coal fields in the western states (excluding the Pacific Coast and Alaskan
fields), as shown in Figure 11.9-1. Together, they account for more than 64 percent of the surface minable
coal reserves in the United States.” The 12 coal fields have varying characteristics that may influence
fugitive dust emission rates from mining operations including overburden and coal seam thicknesses and
structure, mining equipment, operating procedures, terrain, vegetation, precipitation and surface moisture,
wind speeds, and temperatures. The operations at a typical western surface mine are shown in
Figure 11.9-2. All operations that involve movement of soil or coal, or exposure of erodible surfaces,
generate some amount of fugitive dust,

The mitial operation is removal of topsoil and subsoil with large scrapers. The topsoil is carried
by the scrapers to cover a previously mined and regraded area as part of the reclamation process or is
placed in temporary stockpiles. The exposed overburden, the earth that is between the topsoil and the coal
seam, is leveled, drilled, and blasted. Then the overburden material is removed down to the coal seam,
usually by a dragline or a shovel and truck operation. It is placed in the adjacent mined cut, forming a
spoils pile. The uncovered coal seam is then drilled and blasted. A shovel or front end loader loads the
broken coal into haul trucks, and it is taken out of the pit along graded haul roads to the tipple, or truck
dump. Raw coal sometimes may be dumped onto a temporary storage pile and later rehandled by a front
end loader or bulldozer.

At the tipple, the coal is dumped into a hopper that feeds the primary crusher, then is conveyed
through additional coal preparation equipment such as secondary crushers and screens to the storage area.
If the mine has open storage piles, the crushed coal passes through a coal stacker onto the pile. The piles,
usually worked by bulldozers, are subject to wind erosion. From the storage area, the coal is conveyed to a
train loading facility and is put into rail cars. At a captive mine, coal will go from the storage pile to the
power plant.

During mine reclamation, which proceeds continuously throughout the life of the mine, overburden
spoils piles are smoothed and contoured by bulldozers. Topsoil is placed on the graded spoils, and the land
is prepared for revegetation by furrowing, mulching, etc. From the time an area is disturbed until the new
vegetation emerges, all disturbed areas are subject to wind erosion.

11.9.2 Emissions

Predictive emission factor equations for open dust sources at western surface coal mines are
presented in Tables 11.9-1 and 11.9-2. Each equation applies to a single dust-generating activity, such as
vehicle traffic on haul roads. The predictive equation explains much of the observed variance in emission
factors by relating emissions to three sets of source parameters: (1) measures of source activity or energy
expended (e. g., speed and weight of a vehicle traveling on an unpaved road); (2) properties of the material
being disturbed (e. g., suspendable fines in the surface material of an unpaved road); and (3) climate (in
this case, mean wind speed).

MEDICINE BOW
EXHIBIT B
PRE-HRG MEMO
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Figure 11.9-1. Coal fields of the western United States.’
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The equations may be used to estimate particulate emissions generated per unit of source extent or
activity (e. g., distance traveled by a haul truck or mass of material transferred). The equations were
developed through field sampling of various western surface mine types and are thus applicable to any of
the surface coal mines located in the western United States.

In Tables 11.9-1 and 11.9-2, the assigned quality ratings apply within the ranges of source
conditions that were tested in developing the equations given in Table 11.9-3. However, the equations
should be derated 1 letter value (e. g., A to B) if applied to eastern surface coal mines.

In using the equations to estimate emissions from sources found in a specific western surface mine,
it is necessary that reliable values for correction parameters be determined for the specific sources of
interest if the assigned quality ratings of the equations are to be applicable. For example, actual silt content
of coal or overburden measured at a facility should be used instead of estimated values. In the event that
site-specific values for correction parameters cannot be obtained, the appropriate geometric mean values
from Table 11.9-3 may be used, but the assigned quality rating of each emission factor equation should be
reduced by 1 level (e. g., A to B).

Emission factors for open dust sources not covered in Table 11.9-3 are in Table 11.9-4. These
factors were determined through source testing at various western coal mines.

The factors in Table 11.9-4 for mine locations I through V were developed for specific
geographical areas. Tables 11.9-5 and 11.9-6 present characteristics of each of these mines (areas). A
“mine-specific” emission factor should be used only if the characteristics of the mine for which an
emissions estimate is needed are very similar to those of the mine for which the emission factor was
developed. The other (nonspecific) emission factors were developed at a variety of mine types and thus are
applicable to any western surface coal mine.

As an alternative to the single valued emission factors given in Table 11.9-4 for train or truck
loading and for truck or scraper unloading, two empirically derived emission factor equations are presented
in Section 13.2.4 of this document. Each equation was developed for a source operation (i. e., batch drop
and continuous drop, respectively) comprising a single dust-generating mechanism that crosses industry
lines.

Because the predictive equations allow emission factor adjustment to specific source conditions,
the equations should be used in place of the single-valued factors in Table 11.9-4 for the sources identified
above, if emission estimates for a specific western surface coal mine are needed. However, the generally
higher quality ratings assigned to the equations are applicable only if: (1) reliable values of correction
parameters have been determined for the specific sources of interest, and (2) the correction parameter
values lie within the ranges tested in developing the equations. ~ Caution must be exercised so that only the
unbound (sorbed) moisture (i. ¢., not any bound moisture) is used in determining the moisture content for
input to the Chapter 13 equations.

11.9-4 EMISSION FACTORS 10/98
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Table 11.9-3 (Metric And English Units). TYPICAL VALUES FOR CORRECTION
FACTORS APPLICABLE TO THE PREDICTIVE EMISSION FACTOR EQUATIONS?

Number Of
Test Geometric
Source Correction Factor Samples Range Mean Units
Blasting Area blasted 17 100 - 6,800 1,590 m?
Area blasted 17 {100 - 73,000 17,000 ft?
Coal loading Moisture 7 6.6 - 38 17.8 %
Bulldozers
Coal Moisture 3 4.0-22.0 10.4 %
Silt 3 6.0-11.3 8.6 %
Overburden Moisture 8 22-168 7.9 %
Silt 8 3.8-15.1 6.9 %
Dragline Drop distance 19 1.5-30 8.6 m
Drop distance 19 5-100 28.1 ft
Moisture 7 0.2-16.3 3.2 %
Scraper Silt 10 72-252 16.4 %
Weight 15 33-64 48.8 Mg
Weight 5 36-170 53.8 ton
Grader Speed 7 8.0-19.0 11.4 kph
Speed 50-11.8 7.1 mph
Haul truck Silt content 61 1.2-~19.2 43 %
Moisture 60 0.3 -20.1 24 %
Weight 61 20.9 - 260 110 mg
Weight 61 23.0 - 290 120 ton
* Reference 1,6.
7/98 Mineral Products Industry 11.9-9
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Table 11.9-6 (English Units). OPERATING CHARACTERISTICS OF THE COAL MINES
REFERRED TO IN TABLE 11.9-4°

Mine
Parameter Required Information Units 1 11 11 1\ \%
Production rate Coal mined 10° ton/yr 1.13 5.0 9.5 3.8 12.0°
Coal transport Avg. unit train frequency per day NA NA 2 NA 2
Stratigraphic
data Overburden thickness ft 21 80 950 65 35
Overburden density Ib/yd? 4000 3705 3000 ND ND
Coal seam thicknesses ft 9,35 15,9 27 2,48 70
Parting thicknesses ft 50 15 NA 32,16 NA
Spoils bulking factor % 22 24 25 20 ND
Active pit depth ft 52 100 114 80 105
Coal analysis Moisture % 10 18 24 38 30
data
Ash %, wet 8 10 8 7 6
Sulfur %, wet 0.46 0.59 0.75 0.65 0.48
Heat content Btw/lb 11000 9632 8628 8500 8020
Surface Total disturbed land acre 168 1030 2112 1975 217
disposition
Active pit acre 34 202 87 ND 71
Spoils acre 57 326 144 ND 100
Reclaimed acre 100 221 950 ND 100
Barren land acre ND 30 455 ND ND
Associated disturbances acre 12 186 476 ND 46
Storage Capacity ton NA NA ND NA 48000
Blasting Frequency, total per week 4 4 3 7 7°
Frequency, overburden per week 3 0.5 3 NA 7°
Area blasted, coal ft? 16000 40000 ND 30000 ND
Area blasted, overburden ft’ 20000 ND ND NA ND
* Reference 5. NA = not applicable. ND = no data.
® Estimate.
7/98 Mineral Products Industry 11.9-13




11.9.3 Updates Since the Fifth Edition

The Fifth Edition which was released in January 1995 reformatted the section that was dated

September 1988. Revisions to this section since these dates are summarized below. For further detail,
consult the memoranda describing each supplement or the background report for this section. These and
other documents can be found on the CHIEF WEB site (home page http://www.epa.gov/ttn/chief/).

Supplement E

. The predictive equations for emission factors for haul trucks and light/medium duty
vehicles were removed and replaced with a footnote refering users to the recently revised
unpaved road section in the Miscellaneous Sources chapter.

. The emission factor quality ratings were revised based upon a revised predictive equation
and single value criteria.

. The typographical errors for the TSP equation and the omission of the PM-2.5 scaling
factor for blasting were corrected.
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