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CoalVal—A Coal Resource Valuation Program

By Timothy J. Rohrbacher and Gary E. McIntosh

Abstract

CoalVal is a menu-driven Windows program that
produces cost-of-mining analyses of mine-modeled coal
resources. Geological modeling of the coal beds and some
degree of mine planning, from basic prefeasibility to
advanced, must already have been performed before this
program can be used. United States Geological Survey mine
planning is done from a very basic, prefeasibility standpoint,
but the accuracy of CoalVal’s output is a reflection of the
accuracy of the data entered, both for mine costs and mine
planning. The mining cost analysis is done by using mine cost
models designed for the commonly employed, surface and
underground mining methods utilized in the United States.

CoalVal requires a Microsoft Windows® 98 or
Windows® XP operating system and a minimum of 1 gigabyte
of random access memory to perform operations. It will not
operate on Microsoft Vista®, Windows® 7, or Macintosh®
operating systems. The program will summarize the evaluation
of an unlimited number of coal seams, haulage zones, tax
entities, or other area delineations for a given coal property,
coalfield, or basin. When the reader opens the CoalVal
publication from the USGS website, options are provided to
download the CoalVal publication manual and the CoalVal
Program.

The CoalVal report is divided into five specific areas rel-
evant to the development and use of the CoalVal program:

1. Introduction to CoalVal Assumptions and Concepts.
2. Mine Model Assumption Details (appendix A).

3. CoalVal Project Tutorial (appendix B).

4.  Program Description (appendix C).

5. Mine Model and Discounted Cash Flow Formulas
(appendix D).

The tutorial explains how to enter coal resource and
quality data by mining method; program default values for
production, operating, and cost variables; and ones own oper-
ating and cost variables into the program. Generated summary
reports list the volume of resource in short tons available for
mining, recoverable short tons by mining method; the seam or
property being mined; operating cost per ton; and discounted

cash flow cost per ton to mine and process the resources.
Costs are calculated as loaded in a unit train, free-on-board the
tipple, at a rate of return prescribed by the evaluator.

The recoverable resources (in short tons) may be grouped
by incremental cost over any range chosen by the user. For
example, in the Gillette coalfield evaluation, the discounted
cash flow mining cost (at an 8 percent rate of return) and its
associated tonnage may be grouped by any applicable incre-
ment (for example, $0.10 per ton, $0.20 per ton, and so on)
and using any dollar per ton range that is desired (for example,
from $4.00 per ton to $15.00 per ton). This grouping ability
allows the user to separate the coal reserves from the nonre-
serve resources and to construct cost curves to determine the
effects of coal market fluctuations on the availability of coal
for fuel whether for the generation of electricity or for coal-
to-liquids processes. Coking coals are not addressed in this
report.

Introduction

CoalVal is a menu-driven Windows® program (fig. 1)
that produces cost-of-mining analyses of mine-modeled
coal resources. Geological modeling of the coal beds and
some degree of mine planning, from basic prefeasibility to
advanced, must already have been performed before this pro-
gram can be used. U.S. Geological Survey (USGS) mine plan-
ning is done from a very basic, prefeasibility standpoint, but
the accuracy of CoalVal’s output is a reflection of the accuracy
of the data entered, both for mine costs and mine planning
(fig. 2). The mining cost analysis is done by using mine cost
models (appendix A) designed for the commonly employed,
surface mining methods and underground mining methods
utilized in the United States (tables 1 and 2).

CoalVal requires a Microsoft Windows® 98 or
Windows® XP operating system and a minimum of 1
gigabyte of random access memory to perform operations.

It will not operate on Microsoft Vista®, Windows® 7, or
Macintosh® operating systems. The program will summarize
the evaluation of an unlimited number of coal seams, haulage
zones, tax entities, or other area delineations for a given

coal property, coalfield, or basin. When the reader opens

the CoalVal publication from the United States Geological
Survey’s website, options are provided to download the
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Figure 1. CoalVal's main menus: A, Main Menu, B, CoalVal Databases, C, Projects, D, Mine Models, E, Reports,

and F, CoalVal Setup.



Introduction

Mine Model Development for USGS Studies

Geologic Models + topography + mining restrictions

Prefeasibility Mine Planning
Determine the type of mining that
would be applicable under these

geologic conditions

v

ArcView Resource Modeling
Separation of resources into surface

and underground mining schemes;
Determine restrictions on minable resources.

Y

Determine minable and restricted resources
Report resources by mine model in a .dbf or .csv file
format for import into CoalVal.

v

Design a “typical” prefeasibility mine plan

Determine appropriate mine size, operating schedule,
and productivity rates;

Assume pit layout, dump locations and haulage
routes for coal and waste material;

Determine equipment type, size, and quantity;

If underground mining is applicable, determine mining
methods, assumptions, equipment, manning, etc.

Design mine models for CoalVal from the
prefeasibility mine plans

Truck-Shovel and Dragline models for the Gillette
coalfield by mining ratio from 1:1 to 10:1;

Underground LW and RP mine models where appliable.

Import the resource restrictions, mining areas, and coal quality
by coal bed into the appropriate mine models
and run the CoalVal Reports

Figure 2. Flow diagram of Mine Model development.

3
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Table 1. Surface mining methods, minimum coal thicknesses, average production per year, effective ratio, coal recovery rate,
minimum mine life, and minimum resource needed for mine development in the CoalVal program.

[in., inch; yr, year; BCY, bank cubic yard; CM, continuous miner; DL/TS, dragline and truck-shovel; LW, longwall; R/P, room and pillar mining; ROM,
run-of-mine; TS, truck-shovel; NA, not applicable]

Mining _Coal ROM C(?al Stripping Maxin!um Mining M_ine Minimum
Technology Thlc_kness Production (BCY/yr x 10° Eﬂecflve Recovery Life Resource
(in.) (tons/yr) Ratio factor (years) (tons x 109)
Contour Strip (CS12) 12-36 966,697 5.800 6.00 0.78 5 6.197
Contour Strip (CS36) >36 1,071,429 7.500 7.00 0.93 5 5.760
Area Mining (AM12) >12 1,555,556 14.000 9.00 0.93 5 8.363
Auger (AU12) 12-36 87,500 0 NA 0.30 5 1.458
Auger (AU36) >36 175,000 0 NA 0.30 5 2917
TS (1:1 Ratio) >60 20,000,000 20.000 1.0 0.95 10 210.53
TS (2:1 Ratio) >60 20,000,000 40.000 2.0 0.95 10 210.53
TS (3:1 Ratio) >60 20,000,000 60.000 3.0 0.95 10 210.53
TS (4:1 Ratio) >60 20,000,000 80.000 4.0 0.95 10 210.53
TS (5:1 Ratio) >60 20,000,000 100.000 5.0 0.95 10 210.53
TS (6:1 Ratio) >60 20,000,000 120.000 6.0 0.95 10 210.53
DL/TS (1:1 Ratio) >60 35,000,000 17.904 0.51 0.92 10 380.43
DL/TS (2:1 Ratio) >60 35,000,000 54.038 1.54 0.92 10 380.43
DL/TS (3:1 Ratio) >60 35,000,000 90.029 2.57 0.92 10 380.43
DL/TS (4:1 Ratio) >60 35,000,000 126.101 3.60 0.92 10 380.43
DL/TS (5:1 Ratio) >60 35,000,000 162.079 4.63 0.92 10 380.43
DL/TS (6:1 Ratio) >60 35,000,000 198.065 5.66 0.92 10 380.43
DL/TS (7:1 Ratio) >60 35,000,000 234.055 6.69 0.92 10 380.43
DL/TS (8:1 Ratio) >60 35,000,000 270.052 7.72 0.92 10 380.43
DL/TS (9:1 Ratio) >60 35,000,000 306.057 8.74 0.92 10 380.43
DL/TS (10:1 Ratio) >60 35,000,000 342.066 9.77 0.92 10 380.43

Table 2. Underground mining methods, minimum coal thicknesses, average production per year, effective ratio, coal recovery

rate, minimum mine life, and minimum resource needed for mine development in the CoalVal program.

[in., inch; yr, year; BCY, bank cubic yards; CM, continuous miner; LW, longwall; ROM, run-of-mine; R/P, room and pillar mining; NA, not applicable]

Mining _Coal ROM Ct?al Stripping Maxim_um Mining M_ine Minimum
Technology Thlc_kness Production (BCY/yr x 10°) Eﬂec?we Recovery Life Resource

(in.) (tons/yr) Ratio Factor (years) (tons x 10)
R/P with CM (CM24) 24-42 1,147,500 NA NA 0.62 10 18.508
R/P with CM (CM42) 42-72 1,575,000 NA NA 0.65 10 24.231
R/P with CM (CM72) 72-96 2,025,000 NA NA 0.68 10 29.997
R/P with CM (CM96) >96 2,475,000 NA NA 0.71 10 34.859
Longwall (LW42) 42-72 4,927,680 NA NA 0.73 10 67.502
Longwall (LW72) 72-96 6,456,960 NA NA 0.73 10 88.452
Longwall (LW96) >96 6,082,500 NA NA 0.75 10 81.100




CoalVal publication manual and the CoalVal Program. It is
recommended that the user complete the Tutorial Chapter,
appendix B, before trying to modify or use the CoalVal mine
models and that copies of the program files and associated
folders are archived before those files and folders are modified
by use.

This report is divided into five specific areas relevant to
the development and use of the CoalVal program:

1. Introduction to CoalVal Assumptions and Concepts.
2. Mine Model Assumption Details (appendix A).

3. CoalVal Project Tutorial (appendix B).

4.  Program Description (appendix C).

5. Mine Model and Discounted Cash Flow Formulas
(appendix D).

The first-time user will need to examine the entire
CoalVal project tutorial prior to using the CoalVal Program
for mine costing or coal resource assessment. The tutorial
explains how to enter coal resource and quality data by mining
method; program default values for production, operating, and
cost variables; and one’s own operating and cost variables into
the program. Generated summary reports list the volume of
resource in short tons available for mining, recoverable short
tons by mining method; the seam or property being mined;
operating cost per ton; and discounted cash flow cost per ton
to mine and process the resources. Costs are calculated as
loaded in a unit train, free-on-board the tipple, at a rate of
return prescribed by the evaluator. In CoalVal, the term coal
seam is used as a mining term; that is, it refers to the coal and
to parting, floor, and roof dilution (sandstone, siltstone, or
shale) extracted during coal mining. The term coal bed in this
document refers only to a coal unit named for the purpose of
geologic mapping, such as Pittsburgh Bed or coal Bed A and
does not necessarily refer to a mineable unit. All tonnages
discussed in this paper are reported in short tons. The user can
export the coal resource and quality data including recoverable
quantities and revised coal quality along with threshold prices
and mine model information. Economic analysis, such as the
construction of cost curves, may then be performed.

The recoverable resources (in short tons) may be grouped
by incremental cost over any range chosen by the user. For
example, in the Gillette coalfield evaluation, the discounted
cash flow (DCF) mining cost (at an 8 percent rate of return
(ROR)) and its associated tonnage may be grouped by any
applicable increment (for example, $0.10 per ton, $0.20 per
ton, and so on) and using any dollar per ton range that is
desired (for example, from $4.00 per ton to $15.00 per ton).
This grouping ability allows the user to separate the coal
reserves from the nonreserve resources and to construct cost
curves to determine the effects of coal market fluctuations on
the availability of coal for fuel whether for the generation of
electricity or for coal-to-liquids (CTL) processes. Coking coals
are not addressed in this report.

Introduction 5

Objectives

CoalVal was developed and reviewed by peers in the U.S.
Bureau of Mines (USBM) and refined and peer-reviewed in
the USGS. The objective of its development was to be able to
calculate the amount of reserves in a coal resource mineable
by use of commonly employed surface or underground mine
methods. To move toward that objective, CoalVal develop-
ment included the construction of mine cost models capable
of determining the recoverability of a selected coal resource
and the cost to mine that resource. Initially CoalVal was used
to develop mine operating costs for the USBM’s Coal Recov-
erability Project. Later refinements by the USGS in its Coal
Resource Assessment Project added discounted cash flow—rate
of return (DCF-ROR) analyses in an effort to more closely
refine the line between coal reserves and coal resources.
CoalVal has been used by the USGS to assess coal resources
in central and northern Appalachia, the Colorado Plateau, the
Gillette coalfield, and coalfields in the Illinois, San Juan and
Green River Basins.

History

In order to more accurately quantify the domestic coal
reserves, the USGS and the Kentucky Geological Survey in
1986 began a pilot coal availability study of the Matewan,
Kentucky quadrangle (Carter and Gardner, 1989). That study
determined the amount of coal in the quadrangle that was
available to mine after certain technical, environmental, and
societal restrictions were considered. The study was later
expanded into West Virginia and Virginia and then into the
other coal-producing states of the United States. In late 1988
the USGS asked the USBM to (1) review the information gen-
erated by the pilot Coal Availability Study, and (2) determine
if a joint program could establish the costs associated with
mining the identified coal resources, and (3) quantify the eco-
nomically recoverable coal (Rohrbacher and others, 1993b).
The USBM concluded that such a program was feasible and
subsequently began to assemble human resources, hardware,
and software to accomplish the task.

Cost models were created by the USBM in the early
stages of the Matewan study (Rohrbacher and others, 1993a).
These models were developed in an early version of Lotus
1-2-3 (Lotus Development Corporation, 1988) spreadsheets
for the five different mining methods being used in the
quadrangle: contour strip, area mining, auger mining, continu-
ous miner, and longwall mining. Evaluators input into these
models included the production, operating, and cost variables
that pertained to each mining method, seam, seam thickness,
and haulage cost combination in the quadrangle. The result of
this process was a determination of the cost per clean ton to
mine and process the quality of coal represented by each seam,
which then led to calculations of the mining costs for all coal
resources within the Matewan study area.
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These original models could then be used to evaluate
resources with similar geological and mining conditions. If the
conditions or costs changed, then the models were modified
accordingly. In the course of evaluating the Matewan quad-
rangle, it became apparent that the process was too tedious
and required constant data verification to make sure hand-
transferred data were correct. It was then decided to automate
the entire process by writing a series of Lotus 1-2-3 macro
equations that would generate cost figures and create sum-
mary tables once pertinent base data were input. The resulting
software package was entitled, “CoalVal,” version 1.0” (Plis
and others, 1993).

The success of CoalVal 1.0 and mine models produced
for eastern coal resource evaluations resulted in updating
CoalVal 1.0 with DCF routines and publishing the program
as: CoalVal 2.0 (Suffredini and others, 1994). However, Lotus
1-2-3 did not keep up with advancements in spreadsheet pro-
grams and the scripts were modified in 1996 to work in Micro-
soft Excel (Microsoft Corporation), using the Windows® 1995
platform. Unfortunately, each time Microsoft updated Excel®,
as in 1997, 1998, and 2000, the scripts had to be revised
because they were not compatible with the new spreadsheet
program. In 2000 the USGS elected to change CoalVal to a
publically available, stand-alone program using the Delphi
language (Embarcadero Technologies, 2007), which is not
affected by the changes incurred by Microsoft (McIntosh,
2003, MclIntosh and others, 2005). At that time, CoalVal used
the Borland Software Corporation’s database manager for file
structure and database management. Borland proved to be
very difficult to install and modify as needed with the USGS’s
computer security systems. Therefore, in 2009 the CoalVal
program was modified to use the publically available Nexus
Software, Inc. database management and add-on applications.

In 2004, the USGS conducted an external peer review of
the Energy Program’s Coal Assessment Project including the
assumptions and calculations of the CoalVal program (Rohr-
bacher and others, 2005).

P ~ [ 8 [ c [ o»o

Geological Model Construction

A brief review of background information from figure 2
will be useful in understanding where and how the geologic
models and basic mine planning produce the mine models
used in coal resource assessments. The following general
methodology description was used to construct the program’s
Geologic Models at the USGS; however, other evaluators may
use different methodologies that will produce the same input
data.

The USGS uses StratiFact (GRG Corporation software,
1998) for coal bed correlations and SURFER (Golden Soft-
ware, 2002) and PC/Cores (Mentor Consultants, 2005) to
produce grids and maps of geologic models on a regional or
basin-wide basis (Luppens and others, 2008). The geologic
model grids are then converted into ASCII files.

Resulting ASCII grid files are then imported into the
Geographic Information System (GIS) programs, ArcGIS
(ESRI, 2006) and ArcView (ESRI, 2000a). GIS is used to
differentiate coal resources (fig. 2) into resources restricted
from mining and those resources that are available for mining
(Carter and Gardner, 1989, Rohrbacher and others, 1993a and
1993b, and Luppens and others, 2008). ArcView Spatial Ana-
lyst (ESRI, 2000b) is used to calculate total resource tonnages
and separate resources by ownership, political area, and dif-
ferent mining methods, whether surface or underground. The
resulting tonnages are then placed into an ArcView Spatial
Analyst value attribute table which is subsequently exported to
an Excel spreadsheet then converted to a dBase IV (DBF ) file
or a comma separated value (CSV) file (Luppens and others,
2008).

Coal-resource and related data can be placed into Coal-
Val tables either manually or by importing spreadsheet data
similar to that shown in figure 3 by use of a DBF or CSV file
format. In figure 3, AREAID is an identification number that
can represent any number of items in the geographical area
being assessed. Those items are identified and explained in
the Tutorial, appendix B (under the Database and the Coal
Resource Area Calculations sections) and in the Program

- : = .G_. - . !

1 |Tutorial Coal Resource Data Spreadsheet used for the CoalVal Tutorial.

2 {
3 AREAID AREANAME TONSCOAL TONSPART AREA HAULID TAXID MODELID ‘;-"'.JASHEDE
4 1 113 62197280 50060944 6266 88 17 1 IJ
5 2 114 548458592 38497320 5208 88 17 3 1
6 3 115 435596736 23539216 4093 88 71 3 1
7 |
8

Figure 3. Coal resource data spreadsheet example.



Description, appendix C. In figure 3 the AREANAME

field identifies a specific resource area that has tons of in-
place coal (TONSCOAL), tons of in-place parting material
(TONSPART), the acres (AREA), a coal haulage identifier
(HAULID), tax entity identifier (TAXID), the mine model
that will be used to assess the mining costs (MODELID), and
whether the produced coal will need to be washed to become
a saleable product (WASHED). In addition to entries such as
resource tonnage, acres of resources, mine models, coal-qual-
ity parameters (for example, percent sulfur, percent ash, Btu,
and percent moisture) can also be imported.

Projects that involve the assessment of large areas, such
as entire coalfields, will contain many Areas and many Mine
Models and would require many hours to manually enter and
verify resource data. Therefore, importing that data by using
schemas to link spreadsheet information to data fields in
CoalVal tables is a more time effective and accurate method
of data entry. Importing data and the design of schemas is dis-
cussed and examples developed in the Tutorial appendix B.

Mine Model Construction

Prefeasibility mine plans for surface and underground
mining (fig. 4) were originally designed for the Matewan
quadrangle in eastern Kentucky by engineers and scientists at
the USBM (appendix A). These plans utilized mining methods
similar to those being employed in the Central and Northern
Appalachian coalfields — contour stripping, mountain-top
removal (area mining), highwall mining, and room and pil-
lar and longwall mining. Basic mine plans were laid out on
7.5-minute topographic quadrangles on a bed-by-bed basis,
and configurations mirrored current coal mining practices
(fig. 4) (Rohrbacher and others, 1993b, 2000). Later, as the
evaluation of coal resources moved west into the Illinois
Basin, the Powder River Basin (PRB), and the coal basins
of Colorado, Utah, and New Mexico, the mine plans and
models were modified to reflect the mining in those areas.

For example, new plans were developed (fig. 5) to mirror the
large truck-shovel and dragline/truck-shovel mines of the PRB
(Rohrbacher, and others, 1998; Osmonson and others, 2000;
and Luppens and others, 2008).

CoalVal is not a mine planning program, such as the Min-
eScape (Mincom, 2009), Minex (Gemcom, 2009), Techbase
(TECHBASE, 2009) or Vulcan (MAPTEK, 2009) programs,
nor does it produce mine models. Evaluators must develop
mine plans and can then modify the mine models provided
or develop similar mine models within CoalVal. The USGS
uses very basic, prefeasibility mine planning to estimate the
size and amount of equipment and the manpower necessary to
produce a planned coal tonnage.

CoalVal mine models were first developed for surface and
underground mining scenarios to evaluate one coal seam at a
time. Owing to the complexity of multiple-seam mine plan-
ning, both in the sequencing of equipment and the blending of
the produced coal, a composite package of coal seams using
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ratios of total waste to total in-place coal was used for surface
mining evaluations. When the composite package of coal
seams in the USGS’s Gillette coalfield study (Luppens, 2008)
was evaluated, it was assumed that a dragline operation (and
cast-blasting) would remove the upper 200 feet (ft) of over-
burden and that the remainder of the overburden and inter-
burden would be removed by truck-shovel operations. All of
the seams in that composite package were evaluated with the
same ratio and same mine model, regardless of whether or not
the individual seam had a ratio higher or lower than the ratio
for that package. In the case of the Gillette coalfield assess-
ment, an average coal quality was assumed for all the seams
within the package. However, since the thickest and highest
quality coal seams were known to have different coal qualities
from area to area (coal pod to coal pod) in the coalfield, those
quality variations and their associated sales price changes
were factored into the mining cost. The authors have provided
several surface and underground mine models as examples
that can be used or modified by the evaluator. These mine
models are discussed in appendix A, Mine Model Assumptions
Details.

Equally important to the mining costs in the mine models
is the coal quality. Since the coal resources are mine mod-
eled on a single-seam basis, then an average percent sulfur,
percent ash, Btu, and percent moisture are required in the mine
model as well as a sales price on a cost-per-ton basis. The sold
coal quality is not calculated in CoalVal. The user can enter
the in-place coal quality and the sold coal quality into the
CoalVal Area Tables and those values will be shown on the
Discounted Cash Flow Report, only as a reference. Because
CoalVal evaluates only one coal bed at a time, when multiple
beds are blended together, the user will have to calculate the
appropriate blended coal quality and sales price for the sold
product and enter those values into the CoalVal Area Table
and CoalVal’s Tax Tables.

The CoalVal program was developed from mine costing
models employed by the major coal producers in the United
States. Its accuracy is as good as the data used in the mine
models. CoalVal’s DCF calculation is accurate to £$0.01 based
on testing and validation by Philip Freeman of the USGS.

The mine planning used to develop the mine models used in
CoalVal was considered to be at a prefeasibility level. Prefea-
sibility normally refers to an accuracy of +25% depending on
the company and the commodity. The prefeasibility level of
accuracy is dependent upon the coal bed models, the thorough-
ness of mine planning, the accuracy of the coal-quality data,
and the cost data that are used in the mine models (Pincock
Allen & Holt, 2004). Every effort has been made to justify
the costs in CoalVal’s Mine Models by comparing the models
to producing mines in the coalfield being assessed, by using
analogs to coalfields where no production is taking place, and
by comparing the CoalVal-calculated productivity (in tons
per man-shift) to the productivity reported by mines to the
Department of Labor, Mine Safety & Health Administration.
The CoalVal Manual contains many figures to guide the user
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Figure 4. Surface and underground prefeasibility mine model layout for a single bed, Appalachian Basin coal resource.
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Figure 5. Basic layout for a 3:1 and 4:1 ratio, prefeasibility surface mine model in the Gillette coalfield.
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through Tutorial, appendix B, in a step by step fashion, and
to add further understanding to the program as described in
Program Description, appendix C.

General assumptions for USGS prefeasibility mine plan-
ning and mine model development were as follows:

1. Federal and state environmental and safety mining
regulations were followed.

2. Restrictions to mining and mined out areas were
delineated and excluded from mine planning.

3. All seams of mineable thickness, regardless of coal
quality, were planned to be mined. The coal sales
realization and mining costs were the economic
determination for coal reserves.

4.  Surface mining preceded underground mining where
possible, and similar mining methods were divided
by different bed thicknesses to represent the higher
or lower production rates (table 1) found in those
operations.

5. Highwall mining followed surface mining, and mine
reclamation followed the highwall mining or was
contemporaneous with mining.

6. The underground mineable resources that remained
were divided into “longwall minable” and “room-
and-pillar minable,” depending on their thickness
and continuity. Resources were further divided into
different mining heights with different production
rates observed in active operations (table 2).

7. Minimum longwall panel widths, lengths, and coal
bed thicknesses were laid out in the resource. If there
was not enough resource to accommodate longwall
mining, the resources were modeled by using only
room-and-pillar methods.

8.  Secondary mining (recovering support pillars) was
considered for all room-and-pillar mining but sup-
port pillars for entryways and belt lines were left
intact.

9.  Mining was assumed to be from the topmost coal
beds downward and pillars and development mains
were stacked from one bed to another to maintain as
much rock competency as possible (Mark, 2007).

10. Equipment requirements and manpower estimates
were modeled by using mining engineering
handbooks (Society of Mining Engineers, 1973,
1992a,b; Stefanko, 1983; and Peng, 2006), author
experience, field confirmation, and comparing
productivity (tons per man-hour) in the Mine Model
Reports with productivity reported by the Mine
Safety & Health Administration (MSHA). The
MSHA reports are available at www.msha.gov from

the Data Retrieval System and have been updated
every Friday since 1983.

11. Mining costs were developed from databases of
field evaluations of operating mines, from reference
handbooks (U.S. Bureau of Mines, 1975a, b and
1987; Barnes, 1980; Runge, 1998; and Stermole,
2000), databases and coal industry newsletters, such
as Platts COALdat (2007a), Platts Coal Outlook
(2007b), and Platts Coal Trader (2007c), and other
proprietary databases, from the Department of
Energy, Energy Information Administration (EIA)
publications (1997 and 2007), and from industry
reports, such as those of Hill and Associates (2006).

Mine modeling designs and productivity were modi-
fied from basin to basin to reflect the local geology, potential
mining conditions, and mining practices. Thus, the longwall
methods, assumptions, and costs used for the Pittsburgh bed
in Northern Appalachia are similar to, but not the same as,
the same factors in the Herrin bed in the Illinois Basin or the
Hiawatha bed in the Wasatch Plateau of Utah.

The large surface prefeasibility mine plans (figs. 5 and 6)
of the Powder River Basin were developed for “super” mines
with annual production of 35 million tons per year operations.
These models were designed on an effective ratio basis (total
bank cubic yards (BCY)) moved per year divided by the tons
of raw coal recovered per year (Luppens and others, 2008).
The basic layout for the 4:1 ratio model is shown in figure 5 as
is a west-to-east cross section (fig. 6) showing average dip of
the coal beds and surface topography in the mine areas of the
south part of the Gillette coalfield.

Mine models were developed by using USBM equip-
ment, manpower, productivity, and other cost criteria devel-
oped from interviews with operators and evaluations of more
than 200 coal mines in the United States and major coal
producing-nations of the world during the 1980s and 1990s.
These criteria were updated through further interviews in the
1999 to 2007 time period and supplemented by material from
standard mining-engineering and mineral-economics refer-
ences books; papers and oral presentations for meetings of
the Society of Mining Engineers (1973); Society of Mining,
Metallurgy, and Exploration books (1992a, b); Keystone Coal
Industry Manual, 2003; Platts COALdat (2007a) and Coal
Outlook (2007b) databases (and by newsletters, proprietary
databases, personal experience of the authors, and a myriad of
other references). Methods and assumptions were originally
reviewed and confirmed by peer reviews within the USBM
and USGS (Rohrbacher and others, 2005) and the coal mining
industry.

Surface Mine Models - General Assumptions

Twenty-one mine models were developed for five surface min-
ing methods (table 1).
Contour stripping — mining in steep-sloped, hilly areas:


http://www.msha.gov

- DIRECTION OF MINE ADVANCE

GENERAL STRIPPING SCHEME CROSS - SECTION scMe 100

Generalized stripping scheme for a 4:1 mine model in the Gillette coalfield.

Average dip of the Anderson coal bed in the southern area is 1 percent to the west. Average Anderson bed coal thickness = 73ft.

Average coal recovery rate = 92 percent and average overburden swell = 15 percent.

General direction of mining is assumed to be from east to west (down-dip).

Overburden from the Truck-Shovel operations on benches 2 and 3 is hauled around the pit to the overburden dumps on the low
side (east side) of the pit via end-wall ramps and dumped between the dragline spoil peaks.

Figure 6. West to east, Gillette overburden removal cross-section of the 4:1 ratio mining area, showing truck-shovel and dragline highwall benches, low wall dumps,
schematic truck haulage routes, and the Anderson coal bed.

uoanposu|

A)



12 CoalVal—A Coal Resource Valuation Program

Thin-seam mining — 12 in. to 36 in. coal and parting
bed (seam) thickness
Moderate-seam mining — > 36 in. coal and parting bed
(seam) thickness
Area mining—mountaintop or moderate ground slope
areas:
Thin to thick seams — >12 in. coal and parting bed
(seam) thickness
Auger or Highwall mining—nonsupported entry into aban-
doned highwalls
Thin-seam mining — 12 in. to 36 in. coal and parting
bed (seam) thickness
Moderate seam mining —>36 in. coal and parting bed
(seam) thickness
Truck-Shovel mining — large scale mining <5 MM tons/
year production
1 to 1 mining ratio — >60 in. coal and parting bed
(seam) thickness
2 to 1 mining ratio — >60 in. coal and parting bed
(seam) thickness
3 to 1 mining ratio — >60 in. coal and parting bed
(seam) thickness
4 to 1 mining ratio —>60 in. coal and parting bed
(seam) thickness
5 to 1 mining ratio — >60 in. coal and parting bed
(seam) thickness
6 to 1 mining ratio — >60 in. coal and parting bed
(seam) thickness
Dragline and Truck-Shovel mining — large scale mining <
35 million tons/year production
1 to 1 mining ratio —>60 in. coal and parting bed
(seam) thickness
2 to 1 mining ratio — >60 in. coal and parting bed
(seam) thickness
3 to 1 mining ratio —>60 in. coal and parting bed
(seam) thickness
4 to 1 mining ratio — >60 in. coal and parting bed
(seam) thickness
5 to 1 mining ratio — >60 in. coal and parting bed
(seam) thickness
6 to 1 mining ratio — >60 in. coal and parting bed
(seam) thickness
7 to 1 mining ratio — >60 in. coal and parting bed
(seam) thickness
8 to 1 mining ratio — >60 in. coal and parting bed
(seam) thickness
9 to 1 mining ratio —>60 in. coal and parting bed
(seam) thickness
10 to 1 mining ratio — >60 in. coal and parting bed
(seam) thickness
Seven surface mine models are described in Mine Models
Assumption Details, appendix A. Two of these mining models,
3:1 ratio Dragline and Truck-Shovel and 6:1 ratio Dragline
and Truck-Shovel, can be found in the MineModels (database)
file that is included with the CoalVal program files, see the
Tutorial, appendix C.

Underground Mining Models - General
Assumptions

Seven mine models were developed for two underground min-
ing methods. They are:
Room and Pillar — development and production panel
mining:
Thin-seam mining — 24 in. to 42 in. mining height
Moderately thin-seam mining — 42 in. to 72 in. mining
height
Moderate-seam mining — 72 in. to 96 in. mining height
Thick-seam mining — >96 in. mining height, and
Longwall mining- mine and longwall panel development
using continuous miners and longwall operations for the major
production output:
Moderately thin-seam mining — 42 in. to 72 in. mining
height
Moderate-seam mining — 72 in. to 96 in. mining height
Thick-seam mining — >96 in. mining height
Two underground mining methods with seven associated
mining models are described here. A mining model exam-
ple for the Longwall mining method can be found in the
MineModels (database) file that was included with the CoalVal
program files, see the Tutorial, appendix B.

CoalVal Concepts

To better understand CoalVal’s concepts, instructions or
commands are shown in italicized type. Major topics in the
CoalVal flow diagram, such as MINE MODEL (fig. 7) are
shown in capital letters and CoalVal program menu items,
such as Databases (fig. 8) are shown capitalized in bold type
to the program “tab” level. In many cases the CoalVal program
menu items and the CoalVal program flow diagram terms are
the same. When this case exists the type will characterize the
term being discussed. If the flow diagram term and menu item
cannot be separated, such as in referencing MINE MODEL
in the program flow diagram (fig. 7) and as a program menu
item, Mine Model, the term will be shown in all capital letters
and in bold, for example, MINE MODEL. If the term does
not refer to either the flow diagram or a program menu item,
it will not be in capital letters or bolded. Many notes, items,
buttons, and headings in the CoalVal program are addressed
below the hierarchy level of “tab.” These headings are found
in quotations, such as “Mine Model ID,” “Open,” and “Min-
able Resource Recovery.”

The CoalVal program outline diagram (fig. 7) contains
four heading boxes below the CoalVal title box (in gray) that
represent four of the items on CoalVal’s Main Menu Bar
(fig. 8). These four items are PROJECTS (in cyan), MINE
MODEL (in yellow), REPORTS (in red) and SETUP (in
green). Mining Data input is shown in the tan colored boxes.
The relations of coal seams and areas were previously dis-
cussed; discussions of the other items follow.



Databases

CoalVal is a program that allows the user to enter data
into its databases by typing or by importing data into its
database files. The program is used for USGS coal resource
studies, and therefore the information stored is concerned with
mine models and associated coal resource assessment projects.
In CoalVal, unlike many other programs that use database
files, more than one database can be created and used. This
feature allows the user the option of dividing large study
areas into small areas and creating a database for each such
area rather than having one large database, which can become
unwieldy.

Projects

PROJECTS are created in CoalVal for the purpose of
estimating the operating cost per ton of coal to the mine’s
wash plant and coal-loading facility. A PROJECT can have
several coal seams, with each seam having several mineable
areas. Projects, Seams, and mineable Areas are discussed
in appendix B (a tutorial for running the CoalVal Program),
and in the PROJECTS section under Program Description
in appendix C. The terms are also defined in the Glossary
(appendix E). The number of seams and areas a Project can
have is limited by the size of the computer’s hard drive, not
the program. Any personal computer with 100 megabytes of
hard-drive space can handle thousands of projects. However,
the personal computer must have a Windows® 98 or newer
operating system with a least 1 gigabyte of random access
memory (RAM ) to run Coal Val.

It is important to understand the terminology used in
CoalVal. The following discussion will describe and define
the more important terms. A CoalVal PROJECT is a geo-
graphic location, coal basin, coalfield, or property where a coal
resource mining evaluation is desired (fig. 9). The PROJECT
location can contain more than one coal seam or need more
than one MINE MODEL, MINING METHOD, TAX
TABLE, or HAULAGE COST TABLE to evaluate the mine-
able resources. A PROJECT can have an unlimited number of
coal seams, but it must have at least one coal seam. An Area
is a geographic location (fig. 9) with one MINE MODEL
using one MINING METHOD, and having one TAX TABLE
and one HAUL COST TABLE Each coal seam can have
many areas, but it must have at least one Area. An Area is
a subset of a Seam, and a Seam is a subset of a Project. An
Area is used to summarize the calculation of recoverable coal
resources and the operational and discounted cash flow costs.
For Projects, the following relations should be understood:

* A Project may have many Seams but must have at
least one Seam; and

* A Seam may have many Areas but must have at
least one Area
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Before a Project can be created, the haul cost and tax
rates must be entered into the CoalVal Haul Cost Table and
Tax Table lookup tables. The haul costs are the costs incurred
in moving the coal from the mine to the coal preparation
facility or the train loadout. Where the mine is adjacent to the
coal preparation facility (crushing facility or wash plant) and
the train loadout, the haulage costs are included in the min-
ing costs. The tax rates must be defined for each individual
political entity: county, state, Federal and other entities within
a location. In addition to tax and haulage information, a mine
model must be available to create a Project.

Mine Models

As with PROJECTS, there is no limit to the number
of MINE MODELS developed and employed in CoalVal.
Figure 7 indicates that a MINE MODEL has a MINING
METHOD. Eight general mining methods have been utilized
in CoalVal: contour strip, mountain top removal (area mining),
auger, truck-shovel, dragline, dragline/truck-shovel, room
and pillar (with continuous miner), and longwall. A MINE
MODEL generally contains one MINING METHOD and is
an extraction plan for a given portion of a coal deposit. There
are two exceptions to this comment. The first exception is the
longwall mining method and the second is the dragline—truck
and shovel mining method. There are two mining meth-
ods used in the longwall mine model, longwall for primary
production and room and pillar using continuous miners for
development. Likewise, the dragline/truck-shovel mining
method utilizes truck-shovel mining methods for prestripping
followed by the dragline mining method stripping operation
to remove the final overburden above the coal seam. For each
Mining Method there can be only one set of Mine Model
Assumptions, but there can be as many Equipment Groups,
Salaried Employee Groups, and Hourly Employee Groups
as needed. Grouping the Equipment into several different
categories, such as production and auxiliary equipment and
surface infrastructure allows it to be segregated by use for
taxation and costing. Employees can be segregated into differ-
ent groupings also to allow the break-out of costs by mining
function. For each group created, there can be as many pieces
of equipment or employees as needed.

These relationships of Equipment and Employees
to Mining Models are similar to the relationships of coal
Seams and Areas to Projects. The following relationships
of Equipment and Employees to Mine Models are used by
CoalVal:

1. A Mine Model may have many Salaried Employee
Groups but must have at least one.

2. A Mine Model may have many Hourly Employee
Groups but must have at least one.

3. A Mine Model may have many Equipment Groups
but must have at least one.
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4. A Mine Model has a Mine Model Assumptions
page.

5. A Salaried Employee Group may have many Sala-
ried Employees but must have at least one salaried
employee.

6. An Hourly Employee Group may have many
Hourly Employees but must have at least one
hourly employee.

7. An Equipment Group can have many pieces of
Equipment but must have at least one equipment
item.

Look-Up Tables

CoalVal’s look-up tables (orange boxes, fig. 7) relate
to the Mine Models and indirectly to the Projects. When a
piece of equipment or employee is added to Equipment or
Employee Groups, that piece of equipment or employee must
be selected from the equipment, salaried or hourly employee
look-up table. An example of Equipment look-up table is
shown in figure 10.

Mine Models and Projects both use the Tax and Haul
Cost look-up tables. The concept behind a look-up table is that
an item can be entered once and used by many Mine Models
(as in the case of tax and haul cost tables). This feature also
means that when a Tax Table is changed, every Mine Model
or Project that uses that specific tax table will be updated by
using the modified tax table, which allows for fast updates
of equipment cost, salaries, wages, taxes, and haul cost.
However, changing a look-up table means that all projects
and mine models that use the information will now use the
changed information. If this result is not wanted, then new tax,
haul cost, hourly employee, salaried employee, or equipment
tables will be required.

The look-up tables (fig. 10) are accessed through the
Mine Data dialog window. There are buttons on the Area
page of the Projects dialog and on the Mine Model Assump-
tions page of the Mine Model dialog window for accessing
Tax Tables and Haul Cost Tables. It is important to note
that the Hourly Employees look-up table uses the Wages
look-up table for hourly wage rates. Therefore, the Wages
look-up table should be developed before adding employees
to the Hourly Employees look-up table. All of the look-up
tables should be planned and created before developing a mine
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Figure 10. CoalVal Mine Data dialogs showing (A), Equipment Entry and (B), Equipment Report look-up table contents.



model. Additional information may be added to the look-up
tables as the information is needed.

Reports

CoalVal has three types of information reports (figs. 7 and
8), one for Mine Models, one for Projects, and one for dis-
counted cash flow (DCF) calculations. The Mine Model report
will calculate and print out yearly cash cost for any CoalVal
mine model. This report does not use Project resource data.
The Project report incorporates user-input coal resource data
and prints out a cost per ton for operating costs (no DCF-ROR
calculations) in user-specified increments. The DCF Report
module calculates and prints out the DCF costs for each coal
seam by mining area and as a summary by incremental cost.

Setup

The Setup (fig. 8) dialog window allows the user to
change the default settings for the output reports and forces the
Main Menu Bar to be on top of all other CoalVal windows.

Mine Model and Discounted Cash Flow Formula

Appendix D contains the formula used to make the Mine
Model calculations, such as formula used to calculate coal-
mine and preparation-plant recoverability and annual produc-
tion, or formula used to calculate direct and indirect mining
costs, or formula used to calculate royalty, tax, and fee costs,
and formula used to calculate total mining costs.

Summary

CoalVal was originally developed by the USBM for its
Coal Recoverability Project and later enhanced by the USGS
to assess coal resources in the United States. It is a menu-
driven, Windows® program that can be used to calculate the
recoverable coal and estimate the cost to mine and process that
coal and thus produce an estimate of coal reserves from a coal
resource. Geological modeling of the coal seams, prefeasibil-
ity mine planning (or other more advanced mine planning),
and Mine Models are assumed to have been completed by
the evaluator prior to using CoalVal. The initial mine cost
models were designed for the commonly employed surface
mining methods and underground mining methods utilized in
the United States. These Mine Models were developed from
equipment, labor, productivity, and other cost criteria data
obtained by the USBM from more than 120 United States
coal mines during the 1980s and 1990s and updated through
2007 by company interviews and cost indexes. The program
design will allow modifications to its databases by the evalua-
tor to determine the effect of increases in labor, equipment, or
consumables on the break-even mining cost of a coal reserve,
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and to evaluate an unlimited number of coal beds, haulage
zones, tax entities, or other delineations for a given property,
coalfield, or basin.

CoalVal mine models were first developed for surface and
underground mining scenarios to evaluate one coal seam at a
time. Owing to the complexity of multiple-seam mine plan-
ning, a composite package of coal seams using ratios of total
waste to total in-place coal were used for Gillette coalfield-
type surface mining evaluations (Luppens, 2008). When
a composite package of coal seams was evaluated, it was
assumed that a dragline operation (and cast-blasting) would
remove the upper 200 ft of overburden and that the remain-
der of the overburden and interburden would be removed by
truck-shovel operations. All of the seams in the composite
package were evaluated with the same ratio and same mine
model, regardless of whether or not an individual seam had
a higher or lower rate than the ratio for the composite seam
package.

CoalVal is not a geologic bed modeling program, nor is
it a mine modeling or mine planning program. At the USGS,
coal beds are correlated by using StratiFact and modeled by
using SURFER and PC Cores to produce grids and maps of
geologic models. The resulting files are converted into ASCII
grid files and then imported into the GIS programs ArcGIS
and ArcView to differentiate coal resources into resources
restricted from mining from those resources that are avail-
able for mining. These programs then calculate total resource
tonnages by ownership, political area, and different mining
methods. The resulting tonnages are then placed into Excel
spreadsheets and then converted to spreadsheets that use DBF
or CSV file formats.

Prefeasibility mine plans for surface and underground
mining were originally designed by engineers and scientists
at the USBM. These plans utilized mining methods similar
to those being employed in the Central and Northern Appa-
lachian coalfields. For surface mining, contour stripping,
mountain-top removal (area mining), and highwall mining
methods were used; for underground mining, room and pillar
and longwall mining methods were used. Later, as the evalu-
ation of coal resources moved west into the Illinois Basin, the
Powder River Basin (PRB), and the coal basins of Colorado,
Utah, and New Mexico, the mine plans and models were
modified to reflect the mining in those areas. New plans were
developed to mirror the large dragline and truck and shovel
benching operations and normal truck and shovel mines of
the PRB and the underground and surface mines in Colorado,
Utah, and New Mexico.

The user must input coal resource data by mining method
into CoalVal tables, either manually or by importing spread-
sheet data similar to the data shown in figure 3. Program
default values can be used for production, operating, and cost
variables, or the evaluator can substitute proprietary operat-
ing and cost variables into the program. Building new mine
models will depend on the availability of pertinent informa-
tion, such as coal resource and quality data, mine productivity
rates, equipment costs, and the detail needed for this level of
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evaluation. In-place and sold coal quality must be entered into
the CoalVal tables and are reported in the DCF Reports. The
sold coal quality is used to estimate the sales price of the coal,
which in turn determines several tax costs in the tax tables.
Models may take from 1 to 5 days to create if all the mine
planning has been completed.

CoalVal’s Summary reports list the resource tons avail-
able for mining, recoverable tons (by mining method, coal
seam, or property), operating cost per ton, and DCF cost per
ton to mine and process the recoverable resources (free on
board (FOB) at the tipple), at a rate of return (ROR) prescribed
by the evaluator. The user can export the coal resource and
quality data, including recoverable coal quantities and esti-
mated sold coal quality, along with threshold prices and mine
model information.

The recoverable resources (in short tons) may be grouped
by incremental cost of production per ton over any range cho-
sen by the user. In the Gillette coalfield evaluation (Luppens,
2008), the DCF mining cost (at an 8 percent ROR) and its
associated tonnages were grouped by several increments (for
example, $0.10 per ton and $2.00 per ton) and used any dol-
lar per ton range desired (for example, from $4.00 per ton to
$20.00 or more per ton). This grouping ability allowed separa-
tion of the coal reserves from the nonreserve resources and
the construction of cost curves to determine the effects of coal
market fluctuations on the availability of coal for fuel, whether
for generation of electricity, use of heat in heavy industry, or
for the conversion of coal to liquids (CTL).

This report contains a Tutorial (appendix B) designed
to teach a new user how to construct and develop CoalVal
Projects and how to use and modify CoalVal Mine Models.
One underground mine model associated with Northern Appa-
lachian Basin resource evaluations and its databases and two
Gillette coalfield surface mine models and their databases are
attached to the CoalVal program. The user will learn how to
manually enter coal resource and quality data or how to import
it into CoalVal by means of DBF or CSV tables. The CoalVal
Tutorial can be perused in about 16 to 24 hours.
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Mine Model Assumptions Details

Surface Mining Assumptions

Appalachian and lllinois Basin Surface Mine
Models

Surface mine models were first constructed for the
Central Appalachian Coal Region. These models assumed
annual production rates from 87,000 to 1,560,000 tons of coal
per year (table 1) and consisted of area mining or mountain
top mining, contour strip, and auger mining. All tonnages are
discussed and reported in short tons. The area mining mod-
els were used to model surface mining in the Illinois Basin.
Larger truck and shovel and dragline mines, although present,
are rare in the eastern United States and difficult to permit and,
therefore, were not modeled at this time.

Area Mining or Mountain Top Mining

One single model was designed for area mining. A
minimum seam thickness of 12 in. was used for mineability,
although some mines in the Central Appalachian Basin and
the Western Interior Basin were observed to mine high quality
coal seams to an 8 in. minimum thickness. Normal thicknesses
observed in the Appalachian and Illinois Basin mines were
more on the order of 36 in. to 50 in. or thicker with 93 percent
coal recoverability (table 1). A density of 1,800 tons per acre
foot (ac-ft) was used for coal in the Appalachian and Illinois
Basins with an overburden density of 2,400 tons per ac-ft (the
density of in-place coal and waste material can be modified in
CoalVal if desired by the user).

The area mining model was developed for a maximum
stripping ratio of 9:1 (but could be used for higher ratios),
using two spreads of tandem 14-cubic yard (CY) front end
loaders (FELs) to load 55-ton end-dump haul trucks for
overburden removal. Stripping production was 14,000 bank
cubic yard (BCY) per 8-h shift, 2 shifts per day, 250 days per
year or 7,000,000 BCY per year. The stripping operation was
supported by two 520-hp dozers used to keep the loading area
clean, develop ramps, and assist with the stripping; one 370-hp
dozer was used to maintain a clean truck dump; and three 6
in., truck-mounted, diesel drills were used for interburden and
overburden blasting. All of the support equipment was sched-
uled with the stripping equipment. Depending on the effective
ratio, coal production could vary from 3,111 to 28,000 tons per
shift or, at a 9:1 ratio, 777,778 tons per year. Production was
based on loading a leased fleet of 28-ton, over-the-road coal
trucks with two 7-CY FELs, one 8-h shift per day, 250 days
per year. Coal production was supported by one 4 in. truck-
mounted diesel drill, scheduled two 8-h shifts per day, 250

days per year. One 215-hp grader was used to maintain haul
roads, and all equipment was backed up with spare or stand-
by equipment: two 55-ton haul trucks, one 520-hp dozer, one
215-hp grader, and one 7-CY FEL. The maintenance staff was
scheduled three 8-h shifts per day, 250 days per year.

Contour Stripping

Two contour strip models were developed for the Appa-
lachian Basins for thin (12 to 36 in.) and thick (>36 in.) coal
seams (table 1). Recovery factors ranged from 78 to 93 per-
cent for thin to thick seams. The contour strip operation was
designed to mine to a highwall limit of 18:1 effective ratio. All
initial fills were planned to be placed in valleys without flow-
ing water, then after several thousand feet of face was avail-
able, highwall mining or auger mining would take place. After
highwall mining was completed, spoil from the overburden
removal operation was backfilled against the highwall. Bench
widths were designed to be a minimum of 2.5 truck-widths
wide plus a safety berm and a drainage ditch.

Contour strip mining was modeled using two spreads of
stripping equipment, each with three 42-CY, end-dump trucks
loaded by one 14-CY FEL and supported by one 520-hp dozer
for dump maintenance and for road, bench, and drill pad con-
struction. Overburden drilling was done with one 6 in., truck-
mounted, diesel drill. All stripping equipment was scheduled
for two 8-h shifts per day, 250 days per year.

Coal production utilized two spreads of equipment to
follow the stripping equipment. Each spread contained one
7-CY FEL to load 28-ton over-the-road contracted trucks.

This operation was supported by one 350-hp dozer for ramp
building, coal ripping, and stockpiling coal. Haul roads were
maintained by a 215-hp grader. Coal production was con-
ducted on day shift only, owing to the difficulty of mining thin
coal seams. Due to the thin nature of the coal seams in the
thin-seam model, the coal was ripped for production rather
than drilled. In the thick-seam model, coal seams were ripped
for production to a thickness of 5 ft; thicker seams were drilled
with a 4 in. truck-mounted diesel coal drill. Produced coal was
hauled directly from the pit to a central crushing and loadout
facility or wash plant (if necessary). Tons hauled were paid on
a fee plus cost per ton-mile basis, and crushing, washing and
train loading were assessed on a cost per ton basis (both of
the rates are inputs on CoalVal’s “Mine Model Assumptions”
window).

The mining operation maintained as spare equipment one
42-CY end-dump truck, one 520-hp dozer, one 7-CY FEL, and
one 215-hp grader, in addition to a central office, warehouse,
and maintenance shop. The model contained a total of 20
production employees, 35 auxiliary (such as coal loading and
maintenance) employees, 11 supervisors, and 4 management
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staff. Maintenance crews were scheduled three 8-h shifts per
day, 250 days per year.

In the thin-seam model, a total of 5,800 BCY overbur-
den was moved per spread-shift, 2 shifts per day, 250 days
per year, equating to a total of 5,800,000 BCY per year. An
average of 1,933 tons of coal was moved by each equipment
spread (two spreads), 1 shift per day, 250 days per year for a
total of 966,778 tons of run-of-mine coal per year. The average
effective ratio for the thin-seam model was 6:1.

Equipment and labor were the same for both the thin-
seam model and the thick-seam model; however, productiv-
ity was set higher for the thick-seam model, at 7,500 BCY
of overburden per spread. Using two spreads of equipment,
operating 8-h per shift, 2 shifts per day, 250 days per year, a
total of 7,500,000 BCY per year of overburden was moved.
An average of 2,143 tons of coal per spread, with two spreads
working one 8-h shift per day, 250 days per year produced
1,071,429 tons per year. The average effective ratio for this
model was 7:1.

Highwall Mining or Auger Mining

Two similar mining methods are employed to extract
coal from the highwall after stripping operations have become
uneconomic. Auger mining has been used for more than 50
years to recover additional coal beyond the highwall without
removing additional overburden. During the past 30 years,
highwall mining has utilized continuous mining machines and
conveying apparatus that have increasingly replaced auger
equipment. This version of CoalVal employs auger mining
equipment for highwall mining. The next version of CoalVal
will include highwall miners employing continuous miner
equipment.

Like the contour stripping models, two auger mining
models were divided into thin-seam and thick-seam models
(table 1). The same equipment and labor requirements were
used for each model, but productivity increased with the
thick-seam model. Auger mining was originally developed to
access the coal beyond the final highwall of contour strip or
area (mountain top) mines. The auger could recover a low cost
resource that would otherwise be left behind—coal that might
lay between the final highwall and an underground mine or,
in the case of area strip mines, coal that might not border an
underground mineable resource. Thousands of miles of aban-
doned highwall benches in the Appalachian region provided
the opportunity for secondary resource recovery using augers.
The chief problems with auguring are (1) the accurate depth
of penetration of the auger head is hard to determine, and (2)
the coal recovery is normally not more than 30 percent of the
in-place resource owing to round holes and the web design
necessary to maintain highwall stability.

During the 1980s and 1990s, highwall miners were
developed with the ability to (1) penetrate more than 1,000 ft
into the highwall, (2) to maintain the mining machine in the
coal seam, and (3) to maintain entries parallel to each other
for roof stability (Zipf, 2005). Our models do not address

highwall-miner equipment at this time. Interviews with mining
companies and personal experience with auger mining have
led to the conclusion that an average penetration of 60 ft was
normal (even though many of the holes were in excess of 180
ft) and that the average recovery rate was 30 percent. In thick
seams, multiple auger holes were stacked from the top to the
bottom of the seam. These methods and numbers were used in
the mine modeling and CoalVal cost models.

The CoalVal models consider the auger operations as
part of the contour strip system, monitored by the contour
strip management but having assigned supervision and wage
employees. The auger equipment consisted of one twin-head
auger with an assortment of head and flight sizes, one 4.5-CY
FEL for cleanup around the auger and for loading a 28-ton
end-dump, contracted trucks for hauling the coal to the wash
plant or loadout, and a 285-hp dozer for operating pad and
road building and 215-hp grader for road maintenance. The
work force was composed of 6 production employees and 2
supervisors working two 8-h shifts per day, 250 days per year.
Coal production was 175 tons per shift or 87,905 tons per year
for the thin-seam model and 350 tons per shift and 175,000
tons per year for the thick-seam model.

Gillette Surface Mine Models

General Assumptions

Six truck-shovel and 10 dragline with truck-shovel-sup-
port models were developed for use in Gillette coalfield evalu-
ations (table 1). Four mine models (two truck-shovel and two
dragline with truck-shovel benching models) will be described
in this report. Only two dragline and truck-shovel prestripping
(DL/TS) mine models will be presented for reference in the
CoalVal program.

The Gillette coalfield mine models were originally
designed for a coal production rate of 20 million tons per year
using truck and shovel stripping methods for different effec-
tive ratio models (effective ratio = BCY waste material moved
divided by the tons of coal produced). Equipment, manpower,
and other input factors were calculated for mine models with
stripping ratios from 1:1 to 6:1. Truck and shovel mine models
with ratios greater than 6:1 were not addressed in the initial
Gillette evaluations. Stratigraphic information was corre-
lated and stored in StratiFact (GRG, 1999). The geology was
modeled and stripping ratios calculated with ArcView Spatial
Analysis (ESRI, 2000b).

It was assumed that overburden, interburden, and parting
waste material for the original box cut was placed outside the
pit for later reclamation. Box-cut topsoil was assumed to be
stockpiled outside the active pit area and replaced on the box-
cut spoil after regrading had taken place. During the mine’s
life, topsoil was removed from the active stripping area and
placed directly on regraded spoils or stockpiled outside the
pit. Topsoil removal and replacement was assumed to be done



by contractor and the associated cost per ton is found in the
“Mine Model Assumptions” window.

The original mine infrastructure was designed for a mine
producing 20 million tons of coal per year and assumed to
be located down-dip from the coal outcrop. All sampling and
weighing equipment was considered to be state-of-the-art
when installed and in compliance with American Standard
Testing and Materials (ASTM International, 2008) standards.
Duplication of equipment was limited and safeguards used for
major equipment, such as shovels, by assuming that an in-pit
coal inventory of 30 days is carried at all times. Equipment
availability for haul trucks and other major equipment was
taken into account, and an average haul distance was assumed
for each ratio mine model when determining the number of
pieces of equipment needed for sustained production. Haul
ramps out of the pits and overburden dump ramps were
designed to be at a 10 percent or less grade.

Truck-shovel stripping was used owing to its simple
nature and the ease of planning and sequencing, and because
it was the most common stripping scenario for most of the
Gillette coalfield mines when they first opened. The stripping
equipment spread was originally developed by matching 255-
ton trucks with appropriate shovel size (to fill the truck in 3 to
5 bucket passes). Although truck size has grown to 360 tons or
larger, the equipment size was left as originally designed with
the idea of updating the equipment size when the Gillette coal-
field standards were modified. Overburden, interburden, and
thick parting material were assumed to be backfilled into the
abandoned pit after coal removal and in a sequence to satisfy
regulatory objectives. The number of haul trucks for overbur-
den removal was increased from ratio model to ratio model as
the amount of waste was increased from 20 million BCY per
year in the 1:1 mine model to 120 million BCY in the 6:1 mine
model. A computer haulage dispatch system was assumed to
be used on all the trucks and loading equipment.

An overburden to interburden to parting density of 2,400
tons per acre-foot (tons/ac-ft) was used for waste calculations
and a density of 1,770 tons/ac-ft was used for coal. Swell
factors of 16 percent were used for waste material. Equip-
ment availability was obtained from equipment handbooks,
U.S. Bureau of Mines (USBM) and U.S. Geological Survey
(USGS) interviews and unpublished reports (1990-2008), and
mine observations and evaluations in the Gillette Coalfield.

As the haul distance for coal increased, additional trucks
were added until an average distance of three miles (one way)
was reached. At that point in time, an in-pit crusher and two-
mile long conveyor system to the original truck dump was
installed and the truck fleet was reduced.

All of the produced coal in the Gillette coalfield mine
model was planned to be hauled from the pit to a crushing
facility where it is sized and placed in storage silos for loadout
into unit coal trains. No off-property truck haulage is antici-
pated, therefore the over-the- road truck haulage costing is
assumed to be zero. However, CoalVal needs a value for over-
the-road haulage to calculate mine costs. Therefore, a value
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of $0.01/ton will be entered into the “Haul Cost Table” for
Gillette coalfield mines.

Truck-Shovel Stripping in the Gillette Coalfield,
Wyoming — 2:1 Ratio Mine Model

In the 2:1 ratio mine model, 60 truck-shifts per week
were needed from the fleet of 255-ton coal haul end-dump
trucks. A 5-days-per-week schedule required 4 trucks per 8-h
shift, three shifts per day, 251 days per year to haul 20 million
or more tons of coal per year. That truck-fleet schedule would
be abbreviated as: 3(4+4+4)5 = 60 truck-shifts per week. The
number of coal production days per year was found by: 365
total days per year minus 104 weekend days per year minus
10 holidays per year = 251 days per year. Daily production =
6,800 tons per truck-shift x 4 trucks per shift = 27,200 tons
per shift x 3 shifts per day = 81,600 tons per day. If the annual
production equals 20 million tons, then (20,000,000 tons per
year) + (81,600 tons per day) = 245 days per year. The 5 days
per week schedule gives the potential of 6 extra production
days per year to haul parting waste material. If the schedule
required the coal haulage equipment to be operated 24 h per
day, 7 days per week, 355 days per year, it would be abbrevi-
ated as: 3(3+3+3+3)7 or 3 trucks on first shift, 3 trucks on
second shift, 3 trucks on third shift, and 3 trucks on swing
shift (the swing shift accounts for the weekend shifts, there are
many different scheduling scenarios for using four crews of
workers for a 24 h per day, 7 days per week operation).

The fleet size increase from the 1:1 ratio mine model was
due to the longer haul from the coal face in the pit to truck
dump. Coal loading was done with one 68-CY electric shovel,
and supported by one 450-hp, rubber-tired dozer for clean-up
at the shovel. Road maintenance was done with one 275-hp
and two 500-hp graders.

Stripping volumes increased to 40 million BCY in this
model and required the fleet of 193-CY end-dump trucks to be
scheduled 3(10+9+9+0)5 to move overburden (OB), interbur-
den (IB), and thick parting material. The abbreviated schedule
means 10 trucks per shift for the first shift and 9 trucks per
shift for the second and third shifts each day, 5 days per week,
251 days per year. The trucks were loaded by one 52-CY
overburden shovel and one 33-CY, 1800-hp front-end loader
(FEL) and supported by one 370-hp dozer for shovel clean-up
and two 520-hp dozers for maintenance of the spoil dumps.
One extra OB truck was held as a spare truck to maintain the
necessary truck availability for production. Stripping produc-
tion was based on one 197-CY truck hauling 5,710 BCY per
shift per truck, or the truck fleet hauling 159,880 BCY per day
or 40.1 million BCY of overburden during the year. The effec-
tive ratio for this operation was 2.005 to 1.

Other functions included:

1. Overburden blast-hole drilling was done with two
450-hp, electric drills with 60 ft drill steel, scheduled
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3(2+2+2+0)5; 8-h per shift, two drills scheduled 3
shifts per day, 251 days per year.

2. Coal blast-hole drilling was done with two 75-hp,
diesel powered, truck-mounted drills, scheduled
2(2+1+0+0)5; 8-h per shift, with two coal drills
scheduled on first shift and one coal drill scheduled
on second shift, 251 days per year.

3. Reclamation regrading and contouring used two
770-hp dozers, scheduled 3(2+2+1+0)5; 8-h per
shift, two units on the first and second shifts and one
unit on third shift per day, 251 days per year.

4. Total employment is 212 employees composed of
the following: production labor, 87 employees; aux-
iliary labor, 89 employees; mine operations staff, 23
employees; and mine management staff (overhead),
13 employees.

Truck-Shovel Stripping in the Gillette Coalfield,
Wyoming — 3:1 Ratio Mine Model

The truck fleet for the 3:1 Gillette coalfield ratio mine
model was designed to produce a minimum of 20 million tons
per year of coal and strip a minimum of 60 BCY of waste
per year. With the minimum of 4 coal trucks, on a 3(4+3+3)5
schedule (see schedule explanation in the previous section),
actual coal production was estimated at 20,481,600 tons per
yr. To keep to an approximate 3:1 ratio, a truck fleet of 13
OB trucks was scheduled at 3(12+11+11+12)7, which is a 7
days per week, 355 days per year schedule. This equated to
an OB production of 64,312,850 BCY per year and a waste to
produced coal ratio of 3.14:1.

In this model coal production had an increase in coal
haul distance to approximately 3 miles, one-way and at that
distance; a 2 mile overland conveyor system and coal dump
can be justified to keep the coal haul distance to a minimum.
Coal production of 20 million tons of coal per year is achieved
by using a 68-CY coal-loading shovel and four 255-ton trucks.
Coal production is scheduled 3(4+3+3)5 or three 8-h shifts per
day, 262 days per year with one truck on standby during the
second and third shifts of each day. One rubber-tired, 450-
hp dozer is assigned to the coal shovel during its production
hours.

Overburden and interburden removal production of
greater than 60 million BCY per year is achieved by using a
54-CY overburden shovel, two 33-CY FELs and a total of 13
trucks. Stripping is scheduled 3(12-11-11-12)7 or three 8-h
shifts per day, 7 days per week, 355 days per year, with two
trucks on standby during the second and third shifts of each
day and one truck is on standby during the first shift and swing
shift. This equated to an overburden production of 60,388
BCY per shift or 64,312,850 BCY per year. One 370-hp dozer
is assigned to the overburden shovel for clean-up and assis-
tance during its production hours.

Two 33-CY FEL’s compose the other overburden loading
contingent. They are able to keep the loading area clean and
level without dozer assistance. Six overburden haul trucks are
assigned to the FEL loading operation, 5 overburden trucks
are assigned to the overburden loading shovel. Two 520-hp
dozers are assigned to the waste dumps to keep the dump areas
drained and clean.

Other functions:

1. Overburden blast-hole drilling was done with two
450-hp, electric drills with 60 ft drill steel, scheduled
3(2+2+2+2)7, or 8-h per shift, three shifts per day,
355 days per year.

2. Coal blast-hole drilling was done with two 75-hp
diesel powered, truck mounted drills, scheduled
3(2+1+40)5, or 8-h per shift, three shifts per day, 251
days per year.

3. Coal and overburden haul roads are maintained by
two 500-hp motor graders, scheduled with the strip-
ping equipment.

4.  Two 770-hp dozers are scheduled 3(2 +2+0+2)7 for
regrading the waste dumps. Topsoil removal and
replacement and seeding are contracted to outside
sources. Global Positioning Systems (GPS) for accu-
rate grading are used on the reclamation dozers.

5. Total employment is 261 employees composed of
production labor, 114 employees; auxiliary labor, 98
employees; mine operations staff, 35 employees; and
mine management staff (overhead), 14 employees.

6. Maintenance staff are scheduled three 8-h shifts per
day, 7 days per week, 355 days per year.

Dragline and Truck-Shovel Stripping in the
Gillette Coalfield, Wyoming — 3:1 Ratio Mine
Model Assumptions

These mine model assumptions reflect a 3:1 mining
ratio for a truck and shovel (TS) benching—dragline stripping
operation in the Gillette coalfield (figs. 4 and 5) The 3:1 ratio
model was built to model the mining of coal resources from a
2:1 ratio to a 3:1 ratio. Therefore all overburden removal was
averaged at a 2.57:1 ratio. The pit depth required a truck-
shovel benching operation to remove enough overburden for
an efficient dragline operation above the Anderson coal bed.

This model used a realization of $14.50 per ton and
assumed the tons were shipped from a blend of the Anderson
and Canyon coal beds in the south mining area of the Gillette
coalfield (fig. A.1). Coal sales realization can be modified on a
model by model or area by area basis to reflect other coalfield
areas and conditions. The models assumed the purchase of
new equipment, normal equipment life and 8-h per shift sched-
uling. The model developers realized that 12-h shifts were
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more productive than 8-h shifts, however, the same number of
employees and amount of equipment will be used in the 8-h
schedules and the schedules are somewhat easier to follow.
The discounted cash flow—rate of return (DCF-ROR) was set
for 8 percent in these mine models but may be adjusted for any
rate desired by the evaluator.

The standard coal pit was designed to be 10,600 ft long
and 200 ft wide with haulage ramps from the TS benching
operation located on the end-walls of the pit map (fig. 4.). No
cross-pit haulage with highwall ramps was assumed. The TS
pit design assumed 200 ft wide, 70 ft high benches with a 55
degree highwall slope angle (fig. 5). The dragline stripping
operation assumed a 200 ft wide, 140 ft high bench and 55
degree highwall slope angle with ramp access from both ends
of the pit. Access for the coal haulage was done through three
ramps, one on each end of the pit and one ramp entering in the
center of the pit (fig. 4).

Overburden, interburden, and parting densities ranged
from 3,200 1b per BCY to 2,700 1b per BCY (data obtained
from Gillette coal mines) so an average of 2,950 Ib per BCY
(2379.7 tons per ac-ft) was used for waste calculations and a
density of 80.965 1b per cu ft or 2,186.1 1b per BCY (1769.7
tons per ac-ft) was used for coal (swell factors of 16 percent
for overburden and 26 percent for coal were used). Coal
density analyses were averaged from more than 900 core
samples of the Smith, Anderson, and Canyon coal beds in the
PRB (Stricker and others, 2006, 2007). These samples were
located west of the current mining area from a depth of 300 ft
to a depth of 2,000 ft. Equipment availability was determined
using equipment handbooks, USBM and USGS unpublished
mine reviews and reports (1990-2007), and mine observations
and evaluations in the Gillette coalfield.

Coal production of greater than 35 million tons per year
was achieved by using a 97-CY coal loading shovel (4 dip-
pers per truck load) and five 380-ton (290-CY) trucks. Coal
production was scheduled three 8-h shifts per day, 7 days per
week, and 355 days per year. Trucks and drivers are scheduled
3(5+5+4+ 4)7 which means: 5 trucks on first shift, 5 trucks
on second shift, 4 trucks on third shift, and 4 trucks on swing
shift (the swing shift accounts for the weekend shifts - there
are many different scheduling scenarios for using 4 crews of
workers in a 24 h per day, 7 days per week operation). Haul-
age ramps were maximized at 10 percent slope; the shovel,
load-swing-dump-return to face time of 34 seconds per bucket
load was assumed; and haul times were calculated using the
Caterpillar Handbook (2006) haulage simulation. Trucks were
assumed to be loaded from both sides of the shovel and spot-
ting and dumping at a 3-bay, 900-ton hopper was assumed to
take 60 seconds. Three spare 380-ton capacity trucks were
scheduled for standby each shift for substitution into coal or
overburden removal haulage. One rubber-tired, 450-hp dozer
was assigned to the coal shovel during its production hours
and two 31-CY front end-loaders were scheduled to supple-
ment coal loading, fill in for the shovel during maintenance
downtime or for parting removal. The schedule was calculated
using the following data: 365 days per year minus 10 holidays

per year = 355 days per year, 355 days per year X 3 shifts per
day x 32,864 tons per shift = 35 million tons per year. Coal
explosives costs were estimated from Gillette coalfield mine
data.

It is important to note that the average mineable coal bed
thickness of the Anderson bed in the model area is 682 in.,
composed of 675 in. of coal and 7 in. of in-seam parting (part-
ing less than 24 in. thick). Partings greater than 24 in. thick
are assumed to be removed separately from the coal produc-
tion operation. Parting removal, where necessary, will employ
two 31-CY FELs, at least two 290-CY trucks, and one 850-hp
dozer for ripping or a coal drill for partings thicker than 10 ft.
This function is scheduled with the coal production operation.

A total of 90 million BCY of overburden and interbur-
den will be removed per year using a TS benching operation
(20.0 million BCY per year) and one 112 CY, 10,000-hp drag-
line, bench dozers and cast blasting to move the last 140 ft of
overburden from above the coal (70.0 million BCY per year).
The total volume included the material moved for the TS
end-wall ramps. Dragline operations are scheduled 363 days
per year, 24 hours/day. Seven 850-hp dozers are assigned to
the dragline for pad preparation, ramp building, key cuts, spoil
pushing, and other operations (average bench push distance =
350 ft).

One 73-CY overburden shovel and 5 trucks were planned
for the prebenching operations using a stripping schedule of
3(5 + 4 + 4)5 or three 8-h shifts per day, 5 days per week, 252
days per year. One truck is on standby during all shifts of each
day. One 850-hp dozer was assigned to the overburden shovel
to push the top 10 to 15 ft of the bench to the shovel and for
bench clean-up during its production hours. All haul roads
and ramps were designed for a maximum of 10 percent or
less slopes. Truck loading was assumed to be done from both
sides of the shovel to reduce spotting time. Shovel swing time
was estimated at 34 seconds per swing while 4 bucket loads
were required to fill the 290-CY trucks. Spotting and dump
time in the overburden dumps was assumed to be 60 seconds.
Truck haulage cycle-time was determined using Caterpillar
Handbook simulation models. The schedule was calculated
using the following production data: 365 days per year minus
10 holidays = 355 days per year, 355 days per year minus 104
weekend days per year = 251 production days per year X three
shifts per day x 18,807 BCY per shift = 20.0 million BCY per
year.

Total employment is 335 employees composed of pro-
duction labor, 145 employees; auxiliary labor, 124 employees;
mine operations staff, 51 employees; and mine management
staff (mine overhead), 15 employees. Annual productivity
for Truck-Shovel and Dragline mines in the Gillette coalfield
for 2005 averaged 44.44 tons per man-shift (Mine Safety
& Health Administration, 2007; Platts, 2007; not including
temporary workers); the 3:1 ratio model has 48.37 tons per
man-hour productivity. Maintenance and support staff was
scheduled three 8-h shifts per day, 7 days per week, 355 days
per year. Production and maintenance supervisory staff sched-
ules followed their wage staff schedules and management and



technical staff were scheduled for 5.2 days per week (270 days
per year).

Coal and overburden haul roads were maintained by two
500-hp motor graders, scheduled with the coal and stripping
equipment and were surfaced with scoria from the mine prop-
erty. A computer haulage dispatch system was assumed to be
in use on all loading and mobile equipment.

Two 850-hp dozers were scheduled 3(2 + 2 + 2)5 for
regrading the waste dumps and to keep dumps drained and
cleaned and for reclamation regrading. Topsoil removal and
replacement was done with two 34-CY push-pull scrapers.
Global Positioning Systems on the reclamation dozers were
used for accurate grading of waste dumps.

One two-mile long, 54 in. wide X 6,300 tons per hour
overland conveyor systems and one 3-bay, coal dump with
grizzly, 900 ton hopper, and primary crusher were used to
maintain a minimum haulage distance between the active
working area and the crushing and loadout facilities.

Mine overhead costs were estimated and valued but
corporate overhead costs were not estimated for the mine
models. Wage and salary rates and benefit rates were taken
from the United Mine Workers of America contract (2007) and
the USBM and USGS unpublished mine reviews and reports
(1990-2007).

Taxes were developed from conversations with the
Campbell County, Wyoming Tax Assessor (T. Clements, 2007,
oral commun.), the Wyoming State Office of Revenue and
Taxation (C. Grenvek, 2007, oral commun.), and personnel
associated with the Gillette coalfield mines.

Fuel, lube, repair and maintenance costs were derived
from USBM and USGS unpublished mine reviews and reports
(1990-2007), and verified by mine observations and evalua-
tions in the Gillette coalfield.

Explosives, miscellaneous and general operating costs,
equipment rentals, professional services, and reclamation
provisions were taken from mine observations and evaluations
for the Gillette coalfield. Electrical power costs for production
equipment, such as shovels, crushers, conveyors, and other
equipment were derived from the USBM and USGS unpub-
lished mine reviews and reports (1990-2007), and include
a fuel and lube equipment cost component. General utilities
were estimated for the office, shop, and warehouse complex.
Ancillary support equipment costs for the Auxiliary Equip-
ment were estimated to be 2 percent of the auxiliary capitaliza-
tion and Ancillary Support for surface support facility capital-
ization was estimated at 1 percent of the total surface capital.

Dragline and Truck-Shovel Stripping in the
Gillette Coalfield, Wyoming — 6:1 Ratio Mine
Model Assumptions

These mine model assumptions reflect a 6:1 mining ratio
for a TS benching operation and dragline stripping operation
in the Gillette coalfield. The 6:1 ratio Mine Model was built
to model the mining of coal resources between 5:1 and 6:1
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mining ratio. Therefore, all overburden removal, including
lay-back of the pit ends for overburden haulage ramps was
averaged to a 5.61:1 effective ratio. The depth to coal requires
an average of four truck-shovel operational benches above the
dragline bench.

This model used a realization of $14.50 per ton and
assumed the tons were shipped from a blend of the Anderson
and Canyon coal beds in the south area of the Gillette coal-
field. Coal sales realization can be modified on a model-by-
model or geographic area—by—geographic area basis to reflect
other coalfield areas and conditions. The models assumed the
purchase of new equipment, normal equipment life, and 8-h
per shift scheduling. The model developer realized that 12-h
shifts are more productive than 8-h shifts. However, the same
number of employees and same amount of equipment were
used in the 8-h schedules, and those schedules are somewhat
easier to follow. The DCF-ROR was set for 8 percent in the
mine models but may be adjusted for any rate desired by the
evaluator.

The standard coal pit was designed to be 10,600 ft long
with haulage ramps from the TS benching operation located
around the ends of the pit. No cross-pit haulage with high-
wall ramps was used. The TS pit design was planned to be
similar to pit designs in present operations: 200-ft-wide; and
70-ft-high benches with a 55-degree, bench-to-bench highwall
slope angle. The dragline stripping operation was planned for
a 200-ft-wide, 140-ft-high bench and 55-degree highwall with
ramp access from both ends of the pit. Access for coal haulage
is by 3 ramps, 1 on each end of the pit and 1 ramp entering in
the center of the pit. During the Gillette coalfield evaluation
it was realized that the center pit coal ramp, beginning with
the 5:1 ratio model, would so greatly reduce the amount of
low-wall dragline spoil room that an alternative stripping and
or coal haulage method would have to be devised. The coal
haulage-stripping methodology envisioned is the utilization of
a multiplate tunnel design for a coal conveying system with a
mobile dump-crusher system in the pit. Capital and operating
cost estimates will be incorporated in the next CoalVal update.

Overburden, interburden, and parting densities ranged
from 3,200 Ib/BCY to 2,700 Ib/BCY (data obtained from
Gillette coal mines) so an average of 2,950 1b/BCY was used
for waste calculations and a density of 80.965 1b/ft® or
2,186.1 1b/CY was used for coal (swell factors of 16 percent
for overburden and 26 percent for coal were used). The
coal density analysis is an average from more than 900 core
samples of the Smith, Anderson, and Canyon coal beds in the
Powder River Basin (Stricker and others, 2006, 2007). These
samples were located west of the current mining area from a
depth of 300 ft to a depth of 2,000 ft. Equipment availability
was determined using equipment handbooks, USBM and
USGS unpublished interviews and reports (1990-2007), and
mine observations, evaluations and personal contacts in the
Gillette coalfield.

Coal production greater than 35 million tons per year is
achieved by using one 97-CY coal loading shovel (4 dippers
per truck load) and seven 380-ton (290-CY) trucks. Coal
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production is scheduled three 8-h shifts per day, 7 days per
week, 355 days per year. Trucks and drivers are scheduled
3(7+7+7+ 6)7, which means 7 trucks on first shift, 7 trucks

on second shift, 7 trucks on third shift, and 6 trucks on swing
shift (the swing shift accounts for the weekend shifts; there are
many different scheduling scenarios for using four crews of
workers in a 24-h per day, 7 days per week operation). Haul-
age ramps were maximized at 10 percent slope; the shovel,
load-swing-dump-return to face time of 34 seconds per bucket
load was assumed; and haul times were calculated using the
Caterpillar Handbook (2006) haulage simulation. Trucks

were assumed to be loaded from both sides of the shovel, and
spotting and dumping at a 3-bay, 900-ton hopper was assumed
to take 60 seconds. Two spare 380-ton coal trucks are sched-
uled for standby each shift. One rubber-tired, 450-hp dozer

is assigned to the coal shovel during its production hours and
two 31-CY FELs are available to supplement coal or over-
burden loading or to fill in for the shovel during maintenance
downtime or to use for in-pit parting removal. The schedule
was calculated using the following data: 365 days per year
minus 10 holidays per year = 355 days per year; 355 days per
year X 3 shifts per day x 32,864 tons per shift = 35 million
tons per year. Coal explosives costs were estimated from Gil-
lette coalfield mine data.

It is important to note that the average mineable coal bed
thickness (Anderson bed) in the Gillette coalfield area is 682
in., composed of 675 in. of coal and 7 in. of in-seam parting
(parting less than 24 in. thick). Partings greater than 24 in.
thick are assumed to be removed during the coal production
operation. Parting removal, where necessary, will employ
two 31-CY FELs, at least two 290-CY trucks, and one 850-hp
dozer for ripping or a coal drill for partings thicker than 10 ft.
This function is scheduled with the coal production operation.

A total of 197.7 million BCY of overburden and interbur-
den will be removed per year using a TS prebench operation
(127.7 million BCY per year) and one 112-CY, 10,000-hp
dragline, bench dozers, and cast blasting to move the last
140 ft of overburden from above the coal (70.0 million BCY
per year). The total volume included the material moved for
the TS end-wall OB haulage ramps. Dragline operations are
scheduled 363 days per year, 24 hours per day. Seven 850-hp
dozers are assigned to the dragline for operations such as pad
preparation, ramp building, key cuts, and spoil pushing (aver-
age bench push distance, 350 ft).

Four 73-CY overburden shovels and 28 trucks were
planned for the prebenching operations by using a stripping
schedule of three 8-h shifts per day, 7 days per week, 355 days
per year. Trucks and drivers are scheduled 3(28+28+28+28)7.
This notation means that operations are scheduled 3 shifts per
day, 7 days per week, with 28 trucks on first shift, 28 trucks on
second shift, 28 trucks on third shift, and 28 trucks on swing
shift (the swing shift accounts for the weekend shifts; there
are many different scheduling scenarios for using 4 crews of
workers for a 24 h per day, 7 days per week operation). Eight
trucks were scheduled for standby during all shifts of each
day. One 850-hp dozer is assigned to each overburden shovel

to push the top 10—15 ft of the bench to the shovel and for
bench clean-up during its production hours. All haul roads
and ramps were designed for a maximum of 10 percent or less
slopes. Truck loading is done from both sides of the shovel to
reduce spotting time. Shovel swing time was estimated at 34
seconds per swing, while 4 bucket loads were required to fill
the 290-CY trucks. Spotting and dump time in the overburden
dumps are assumed to be 60 seconds. Truck haulage cycle
time was determined using Caterpillar Handbook simulation
models. The schedule was calculated using the following data:
355 production days per year X 3 shifts per day x 119,911
BCY per shift = 127.7 million BCY per year.

Total employment is 627 employees composed of pro-
duction labor, 340 employees; auxiliary labor, 195 employees;
mine operations staff, 71 employees; and mine management
staff (mine overhead), 21 employees. Annual productivity for
the 3:1 TS-DL mines in the Gillette coalfield for 2005 aver-
aged 44.44 tons/man-shift (not including temporary workers);
the 6:1 ratio model has a 24.99 tons/man-shift productivity.
Maintenance and support staff are scheduled three 8-h shifts
per day, 7 days per week, 356 days per year on four rotating
shifts per week. Production and maintenance supervisory staff
schedules followed their wage staff schedules, and manage-
ment and technical staff were scheduled for 5.2 days per week
(270 days per year).

Coal and overburden haul roads are maintained by five
500-hp motor graders, are scheduled with the coal and strip-
ping equipment, and are surfaced with scoria from the mine
property. A computer haulage dispatch system is assumed to
be in use on all loading and mobile equipment.

Three 850-hp dozers are scheduled 3(3+3+3+3)7 for
regrading the waste dumps and to keep dumps drained and
cleaned and for reclamation regrading. This notation means
that operations are scheduled 3 shifts per day, 7 days per
week with 3 dozers on first shift, 3 dozers on second shift, 3
dozers on third shift, and 3 dozers on swing shift (the swing
shift accounts for the weekend shifts; there are many differ-
ent scheduling scenarios for using 4 crews of workers for a 24
h per day, 7 days per week operation). Topsoil removal and
replacement is done with two 34-CY push-pull scrapers. GPS
grading systems are used on the reclamation dozers.

Two 2-mi-long, 54-in.-wide X 6,300 tons per hour over-
land conveyor systems and one 3-bay coal dump with a griz-
zly, 900-ton hopper, and primary crusher are used to maintain
a minimum haulage distance between the active working area
and the crushing and loadout facilities.

Mine overhead costs were estimated and valued but
corporate overhead costs were not estimated for the models.
Wage, salary and benefit rates were obtained from USBM and
USGS unpublished mine reviews and reports (1990-2007).

Taxes were developed and verified by the Campbell
County, Wyoming Tax Assessor and the Wyoming State
Office of Revenue and Taxation (T. Clements and C. Grenvek,
respectively, oral commun., 2007), and Gillette
coalfield mines.



Fuel, lube, repair and maintenance costs were derived
from USBM and USGS unpublished mine reviews and reports
(1990-2007) and verified by mine observations and evalua-
tions in the Gillette coalfield.

Explosives, miscellaneous and general operating costs,
equipment rentals, professional services, and reclamation
provisions were taken from mine observations and evaluations
for the Gillette coalfield. Electrical power costs for production
equipment, such as shovels, crushers, and conveyors, were
derived from the USBM and USGS unpublished mine reviews
and reports, (1990-2007) and include a fuel and lube equip-
ment cost component. General utilities were estimated for the
office, shop, and warehouse complex. Ancillary support equip-
ment costs for the Auxiliary Equipment were estimated to be
2 percent of the auxiliary capitalization and Ancillary Support
for surface support facility capitalization was estimated at 1
percent of the total surface capital.

Underground Mining Assumptions

Room and Pillar Mining Assumptions

Mine Model for the Appalachian Basin for
Moderate Seam Thickness —42 in.to 72 in.
Mining Height Model Using Continuous Miner
Machines for Room and Pillar Methods.

This room and pillar mine model assumed that main
entries would use one continuous miner (CM) section and that
two production panels would each use a CM section. All coal
would be transported from underground dump sites (pockets)
to the surface facilities by means of a conveyor system. Where
the coal resources were isolated from the outcrop, slope entries
for the conveyor and ventilation systems and for equipment
and manpower access were designed. Vertical shafts were used
for ventilation and manpower entry into the mine when neces-
sary. The room and pillar mine model was designed using
standard technical references, mine visits, industry consulta-
tion, and personal experience where the mineable seam thick-
ness ranged from 42 in. to 72 in. Average mining height for
the mine model area was 62.3 in. and was composed of 53.0
in. of coal, 5.3 in. of in-seam parting, and 4 in. of out-of-seam
dilution; average coal bed mine recovery rate was 65 percent.
It was assumed that roof and floor conditions were stable and
only 4 in. of dilution was experienced during mining.

The model used a realization of $111.50 per ton (Platts,
Coal Outlook, November 3, 2008) and assumed the ROM pro-
duction was transported to an offsite preparation and loadout
facility. Realization can be modified on a mine model-by-mine
model or area-by-area basis to reflect other coal quality and
coalfield conditions. The models assume the purchase of new
equipment upon mine start-up, normal equipment life, and 8-h
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use per operating shift. The DCF-ROR was set for 8 percent
in the mine models but can be adjusted for any rate desired by
the evaluator.

CoalVal includes a coal beneficiation routine for washing
(Society of Mining Engineers, 1979) the ROM product or can
assume sale of the ROM product with no washing for either
surface or underground mine models. The user must decide
whether the coal quality of the ROM product will allow sale
of the product without beneficiation. The CoalVal evaluator
can use the default rates for the cost of washing and recovery
rates for coal and dilution material, as listed on the Assump-
tions dialog page of the Mine Model, or can insert proprietary
wash plant cost and recovery rates. If the ROM product is
not washed, the user must show a 100 percent recovery rate
through the wash plant for coal and dilution material on the
Assumptions dialog page of the Mine Model.

Mine development was modeled with a five entry system
for the main entries and seven to nine entries for the produc-
tion panels. Each of the three mining sections contained 1
CM, assumed to be controlled by a remote operator; 3 diesel
shuttle cars to transport the coal from the working coal face
to the pocket; 1 roof bolter working after the CM and using a
standard bolting layout; and 1 utility scoop (front end loader)
for working-area cleanup. Pillar extraction was assumed to
take place as a retreat mining practice, but barrier pillars were
left intact. Production was scheduled for 8-h per shift, 3 shifts
per day, 7 days per week, using four rotating crews. Eleven
paid holidays per year were observed. Preventive maintenance
and belt moves were scheduled during the third shift. A pro-
duction rate of 700 raw tons per shift was used for each CM
section. These production rates resulted in an annual produc-
tion of 2.2 million (MM) raw tons per year or 1.2 MM tons of
saleable product at a 53 percent wash plant yield (60 percent
coal recovery and 25 percent parting + dilution recovery, D.
Alexander, 2005, oral commun.).

Total employment was estimated to be 247 employees
composed of production labor, 96 employees; auxiliary labor
(including maintenance), 108 employees; mine operations
staff, 34 employees; and management and technical staff, 9
employees. Annual productivity for similar mining configura-
tions in the eastern coalfields ranges from 2.0 to 8.2 tons per
man-hour with an average of 4.6 tons per man-hour (Mine
Safety & Health Administration, 2007, not including tempo-
rary workers). This room and pillar mine model using three
CMs resulted in 4.2 tons/man-hour productivity. Production
and auxiliary employees were scheduled for 250 days per year
with an estimated 10 percent overtime. Operations staff fol-
lowed their wage employee schedules, and management and
technical staff were scheduled for 5.5 days per week (276 days
per year).

Fuel, lube, repair, and maintenance costs were derived
from data gathered by USBM and USGS and verified through
mine observations and evaluations in the Northern Appala-
chian (NAP) coalfields. Explosives, miscellaneous and general
operating costs, equipment rentals, professional services, and
reclamation provisions were taken from mine observations and
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evaluations for the coalfield. Electrical power costs for pro-
duction equipment, such as shovels, crushers, and conveyors
were derived from the USBM and USGS mine interviews and
reports and include a fuel and lube equipment cost compo-
nent. General utilities were estimated for an office, shop, and
warehouse complex. Ancillary support equipment costs for
the Auxiliary Equipment were estimated to be 2 percent of

the auxiliary capitalization and Ancillary Support for surface
support facility capitalization was estimated at 1 percent of the
total surface capital.

Mine overhead costs were included in the cost models;
however, corporate overhead costs were not estimated. Wages,
salaries, and benefits rates were taken from data gathered by
the USBM and USGS mine interviews and reports adjusted to
the 2008 Department of Labor Bureau of Labor Statistics Cost
of Living Adjustment (COLA) (U.S. Department of Labor,
2008) Taxes were developed from interviews with county tax
assessors in Ohio, Pennsylvania, and West Virginia.

Longwall Mining Assumptions

Mine Model for the Appalachian Basin in
Moderate Seam Thickness —42in.to 72 in.
Mining Height Model For A Longwall Mine Model

This longwall mine model assumed that three continuous
miners (CM) sections were used for main entry (one section)
and longwall panel development (two sections). Conveyor
belts were used to transport the coal from underground dump
sites (pockets) or from the tailgate feeder-breaker to the sur-
face facilities. Where the coal resources were isolated from the
outcrop, slope entries for the conveyor and ventilation systems
and equipment and manpower access were designed. Vertical
shafts were used to assist in mine ventilation and manpower
entry where necessary into the active mine. The longwall
mine (LW) model was designed by using standard technical
references, mine visits, industry consultations, and personal
experience in coal seams where the mining height ranged from
42 in. to 72 in. Average coal bed thickness was 57.6 in. with
an average of 11.5 in. of in-seam parting material. The model
assumed that the roof and floor conditions were optimum
and that only 4 in. of out-of seam dilution was experienced
in both the development and longwall areas. These assump-
tions yielded a total average mine model height of 73.1 in. and
resulted in a total coal recovery from the mine of 76 percent.

The model used a realization of $111.50 per ton (Platts,
Coal Outlook, 11/3/2008) and assumed the run-of-mine
(ROM) production was transported to an offsite preparation
and loadout facility. Realization can be modified on a mine
model by mine model or area by area basis to reflect other
coal-quality and coalfield conditions. The models assume the
purchase of new equipment upon mine start-up, normal equip-
ment life, and 8-h use per operating shift. The DCF-ROR was

set for 8 percent in the mine models but can be adjusted to any
rate desired by the evaluator.

CoalVal includes a coal beneficiation routine for washing
the ROM product or can assume sale of the ROM product with
no washing for either surface or underground mine models.
The user must decide whether the coal quality of the ROM
product will allow sale of the product without beneficiation.
The CoalVal evaluator can use the default rates for the cost of
washing and recovery rates for coal and dilution material as
listed on the Assumptions dialog page of the Mine Model or
can insert his own wash plant cost and recovery rates. If the
ROM product is not washed, the user must show a 100 percent
recovery rate for coal and dilution material on the Assump-
tions dialog page of the Mine Model.

Mine development was modeled with a seven-entry
system for the main entries and three longwall panel entries
using CM sections. Equipment and manpower for the mine
were scheduled 3(1+1+1+1)7 or 8-h per shift, 3 shifts per
day, 7 days per week, 354 days per year (11 holidays per
year were observed). The CM sections were scheduled for 3
shifts per day and 7 days per week, with maintenance and belt
moves scheduled during the third shift. Longwall production
was scheduled for 3 shifts per day and 7 days per week, with
maintenance scheduled during the third shift. A production
rate of 3,053 raw tons per shift was used for the LW section
and 530 raw tons per shift were used for each CM section.
These production rates resulted in 10.2 million (MM) raw tons
per year being produced from the mine and 5.2 MM tons per
year of saleable product on the basis of a 50.4 percent wash
plant yield (65 percent coal recovery and 10 percent parting +
dilution recovery; Coal Age, 2000; D. Alexander, 2005, oral
commun.).

Total employment was estimated to be 336 employees
composed of production labor, 125 employees; auxiliary
labor (including maintenance), 125 employees; mine opera-
tions staff, 73 employees; and management and technical
staff, 13 employees. Productivity for similar configurations
in the Appalachian coalfield range from 6.5 tons/man-hour
to 15 tons/man-hour (Mine Safety & Health Administration,
2007, not including temporary workers). This LW mine model
resulted in 13.7 tons/man-hour productivity.

Fuel, lube, repair, and maintenance costs were derived
from data gathered by USBM and USGS and verified through
mine observations and evaluations in the NAP coalfields.
Explosives, miscellaneous and general operating costs, equip-
ment rentals, professional services, and reclamation provisions
were taken from mine observations and evaluations for the
coalfield. Electrical power costs for production equipment,
such as shovels, crushers, and conveyors, were derived from
the USBM and USGS mine interviews and reports and include
a fuel and lube equipment cost component. General utilities
were estimated for the office, shop, and warchouse complex.
Ancillary support equipment costs for the Auxiliary Equip-
ment were estimated to be 2 percent of the auxiliary capitaliza-
tion and Ancillary Support for surface support facility capital-
ization was estimated at 1 percent of the total surface capital.
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Mine overhead costs were included in the cost models;
however, corporate overhead costs were not estimated. Wages,
salaries, and benefits rates were taken from data gathered by
the USBM and USGS mine interviews and reports adjusted to
2008 Department of Labor Bureau of Labor Statistics Cost of
Living Adjustment (COLA).

Taxes were developed from interviews with county tax
assessors in Ohio, Pennsylvania, and West Virginia. All non-
production items required for development of the mine, prior
to the first ton of production from the longwall, were amor-
tized. The remainder of the nonproduction equipment, such as
feeder breakers, ventilation system and other equipment was
not amortized.
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CoalVal Project Tutorials

Introduction

This appendix of the CoalVal document was written as a
tutorial to help construct a model to evaluate the economically
mineable coal resources in a coal deposit. The tutorial explains
how to install the CoalVal program and associated files and
to create a CoalVal Project that is a coal resource evaluation
project. Coal Seams will be added to the Project and Project
Areas will be added for each Project coal Seam. The creation
of Tax and Haul Cost Tables for each Area and how to select
and develop a Mine Model is discussed, and data are imported
from an ArcView (ESRI, 2000a) data table into a Project
Area. After the Project is developed the user can create
reports that can be printed, previewed, or saved to a text file.
This Tutorial appendix provides examples of data input and
is supported by the Program Description, appendix C, which
discusses how the program works.

CoalVal requires a Microsoft (MS) Windows® 98 or
Windows® XP operating system and a minimum of 1 giga-
byte of RAM (random access memory) memory to perform
operations. It will not operate on MS Vista®, Windows® 7, or
Macintosh® operating systems. Also, CoalVal requires a com-
puter screen resolution of at least 800 pixels by 600 pixels. If
the resolution is less than 800 x 600 pixels, a portion of the
information on the dialog window will not be shown.

There are two methods for program installation. The
first is to download directly from the USGS website. Many
worksite facilities have intricate security measures that will
allow program installation only by the Systems Administrator.
CoalVal’s USGS website has instructions for installation, and
a section under “CoalVal Installation” in appendix C (Program
Description) contains installation instructions. Later in this
chapter, in the Starting CoalVal section, a description of the
technique used by the USGS computer system administrators
to load the program on local personal computers is reviewed.
The second method for installation is to download the self-
installing CoalVal program from a CD-ROM. Regardless, the
computer system administrator may have to complete loading
the CoalVal program.

CoalVal’s program organization is shown in figure B.1.
After CoalVal has been started, the Main Menu Bar will
become active and show the three main boxes that will be
discussed in this tutorial (fig. B.1), “Projects,” “Reports,” and
“Setup.” These items are the building components as Coal-
Val evaluates the mineability, resource recovery, and mining
economics of a coal resource.

Several associated files and Mine Models are provided in
CoalVal that can be used in the creation of a Tutorial Project.
This tutorial will demonstrate the creation of Projects within
CoalVal. The creation of Mine Models will not be reviewed
in this document, but default Mine Models are provided for

use and modification. A review of the installed Mine Models
is needed to determine which one or ones are appropriate for
the Project of interest. All Projects need a Mine Model to be
associated with each Project Area. Projects and Areas will
be discussed and defined in the following text. CoalVal dialog
windows use a component called a Navigation Bar (fig. B.2).
These components will be discussed in appendix C, Program
Description Chapter, Navigation Bar section. However, a
brief review of the most important buttons on the navigation
bar shows that the Insert Button (+); Delete Button (-); and
Refresh Button (checkmark); will be the most commonly used
buttons for inserting or deleting data in database tables and
refreshing the CoalVal program with new information. Posting
data after a table has been built is a good idea, but CoalVal has
an Autosave routine that saves new or modified data without
requiring the user to “Post” the data.

Starting CoalVal

If the user exits the Project development at any time,
CoalVal will store all of the data into a database. Once data
has been posted (see Navigation Bar) or changed to another
form or dialog, the data are placed into a database and auto-
saved. All Projects and Mine Models are stored and updated
in CoalVal databases. It is not necessary to actively save work
as CoalVal is used. Also, there is no “undo” command in
CoalVal; if something is entered incorrectly, it will have to be
deleted or edited. If something is deleted by mistake, it must
be reentered.

CoalVal Installation Instructions

CoalVal requires the computer’s Administrator to install
the program. Run CoalVal version 2.14.66nx program and
install CoalVal on the PC’s hard drive. Notice that the program
executable file and icon file are installed under: C:\Program
Files\USGS\Coal Valnx (fig. B.3); but the CoalVal program file
folders were installed in the My Documents Folder: C:\Docu-
ments and Settings\(your file name)\My Documents\ CoalVal.
The CoalVal user can now access all Coal Val databases and
modify them as needed rather than needing the Administra-
tor to access the files. There are also several Application files
that run the CoalVal program. These files are found in C:\
Documents and Settings\(All Users)\Application Data\Slick-
RockSoftwareDesign \CoalVal. When the CoalVal Program is
uninstalled, these files will continue to reside in their folders;
however, they will not interfere with a CoalVal reinstallation.

The occasion may arise where a user has a pre-Coal Val
version 2.14.66nx database that requires conversion from
CoalVal version 2.14.46 or earlier, which used the Borland
database manager. If the database was from a CoalVal version



\

Mine Model

Mining Method

/

Tax Tables

Appendix B—CoalVal Project Tutorials 47

Regions
Program
Mine Model E?nallarieeti X Equipment Hourly
Assumptions G‘:gl?p Groups Employee
\ Groups
" / f | | |
Salaried i Houy
§< : Erioyes Equipment Employees
2N i | ?
\| | a i
Haul Cost Salaried g arly
Tables Employ'ee"s Equlp'men-t EmH;lgyzes

Figure B.1.

Mine Data

CoalVal's program organization diagram.




48

CoalVal—A Coal Resource Valuation Program

r/

4 e sl

[ « |

Figure B.2. CoalVal's Navigation Bar.

Tools

View Favorites

Yiew

Favorites Tools  Help

of £dress |2 C:\Program Files\USGS\Coalvalnx

File Edit View Favorites Tools Help
Qe - © - (| Psowch [ rors | [
v B

~ Skze Date Modfied
19 O?ZKB 10."1.&'20)91 10PM
3KB 9/14/2000 5:39 PM

snarzoou*aspm
10/9/2009 8:53 AM
5/5/2008 2:42 PM

6/15/2007 11:56 AM
10/9/2009 11:08 AM
6/15/2007 12:53 PM
6/5/2008 11:26 AM

Figure B.3.

Installation of CoalValnx under Program Files on the C:\ drive.



earlier than 2.14.46, that database must be updated to version
2.14.46 before attempting to convert to the new CoalValnx
version 2.14.66nx. The following steps are used to convert
CoalVal, version 2.14.46 files (pre 9/17/2009) to CoalVal
2.14.66nx files (for USGS staff only):

1. A copy of CoalVal 2.14.46 (using the Borland data-
base manager, BDE) must be maintained until all of
the older databases have been upgraded to CoalVal
version 2.14.46. This text describes the conversion
technique from CoalVal version 2.14.46BDE to
CoalVal version 2.14.66nx.

2. Install CoalVal version 2.14.66nx on the same PC as
the older version, CoalVal 2.14.46 resides.

3. Converting the old CoalVal v.2.14.46 BDE databases
to the new CoalVal v.2.14.66nx format requires the
CoalVal BDE Program (v2.14.46) to be open. Open
the BDE to NX Converter Program by double click-
ing on the BDEtoNexus.exe program file. Directions
for using the program are found on the program dia-
log window. Other databases that are not NX Coal-
Val databases but reside in the old CoalVal 2.14.46
program will be automatically shown in the list of
Database Names along with their Database Path.

4.  Select a database to be updated and then enter the
new name of the NX database in box #2 (or leave
the Database Name the same). The path to the new
database will be shown in the yellow highlight area
under: Path to new NX formatted database. Then
select the #4. Convert BDE to NX button and the
new database will show up in the CoalValnx Data-
bases dialog area. If an error message: “No Tables to
input” is observed, click on another database in the
“Non NX CoalVal Databases™: listing and then click
on the “4. Convert BDE to NX” button.” The green
database in the activity lines on the left side bot-
tom of the dialog window will show the conversion
activity. Now go back to the original database that
gave the error message and it too will convert to the
NX format.

5. Open CoalVal, version 2.14.66nx and click on a
Database Name. An Error Message will appear
saying: “l. Data Table could not be opened—
MineDataMMTT. Try using the Restructure tool
under the Tools menu on this Database page.” Fol-
low the instructions and click on Tools. Then click on
Restructure Update Database. CoalVal will com-
plete the restructuring and ask if you want to replace
the existing file. Click on yes and the new program
and new database are now compatible and may be
used for coal resource evaluation.
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CoalVal Program Uninstall Instructions

Uninstalling the CoalVal program is done through the
Microsoft “Add and Remove Program” feature on the System
Control Panel. After the Uninstall is ordered, CoalVal will
identify the files and routines to be removed. This window
may look like another install; however, after a few seconds
the Uninstall window will show that CoalVal NX has been
uninstalled successfully. CoalVal will save any databases the
user may have developed in: C:\Documents and Settings\(your
file name)\My Documents\Coal Val\Databases.

CoalVal Terminology

In CoalVal, a dialog window is the screen display seen
when the window or page tab is activated (fig. B.4). In figure
B.4, the dialog is the whole window. In the case of this dialog
window, there are tabs that allow for the access of different
pages (new windows) on the dialog window. There are two
tabs in figure B.4 that can be clicked to access three pages.
Not all dialogs have tabs. However, most dialog windows have
menus in the upper left hand corner of the window and are
links to other dialog windows or pages from a dialog window.

The CoalVal shortcut icon is placed on the PC desktop
during program installation. Click on the CoalVal Icon on the
desktop. Once CoalVal has started, the CoalVal Main Menu
will be displayed (fig. B.5) with the Databases, Help, and
Exit icons being active (the other icons are initially inactive).

Databases

In CoalVal, the user must first create a database before
any analysis can be done or before any of the other menus
from the Main Menu can be accessed. Click on the Data-
bases icon on the CoalVal Main Menu and a CoalVal Data-
base window showing no databases will be shown for the first
time start-up of the CoalVal Tutorial (fig. B.6). In the upper
left corner of the dialog window there is a menu item bar and
a button or icon bar. Either bar can be used to create a new
database. By placing the mouse cursor over the second button
from the left where the icon looks like a blank piece of paper
(fig. B.7), a “hint” window will appear displaying “Create
New Database.” Click this button. The “Create CoalVal Data-
base” (fig. B.7) will appear in the bottom portion of the dialog.

In the field named “1. Database Name:” the field may
be showing “None” (fig. B.7). Highlight the “None” with
the cursor and type in Project Tutorial (fig. B.8). Any time
the window shows the word “None,” the user can highlight
“None” and type over the word or erase the word by back-
spacing and then typing in the heading. Next click the button
labeled: “2. Click to set Database Path” and the window
“Select Directory” is shown. Select the C: drive from the
“Drives:” pull-down box. In the “Directory Name:” edit box,
type in CoalVal Tutorial after the C:\Documents and Settings|
(vour file name)\My Documents\CoalVal\Databases (fig. B.8).
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“w CoalVal Databases

File Tools Help

onjMsl Bw® @2

Database Ma. ~ Database Path
2 d

Create a New
w

Create CoalVal Database:

O ] 2. Click to set Database Path

" | Database Path

]Q\r and Settings\robit

Database Closed

ge 1

No back-ups Template Databace Version 14
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This entry will create a folder called CoalVal Tutorial. Click
the OK button to create the new folder. A warning: “The
specified directory does not exist. Create it?” will be shown.
Click the “Yes” button. Now click the button labeled: “3. Add
Database to Database of Databases” (fig. B.9). This entry
will create a new database, named Project Tutorial, under
the Database Name column (fig. B.10). Select the Project
Tutorial database by clicking the indicator button on the

left side of the Database Name. Now click on the “4. Open
Selected Database” button (first button on the left side of the
icon list—it looks like an open file), then click on the “Exit”
door to close the CoalVal Databases window and activate
CoalVal’s Main Menu (fig. B.10). As soon as the Main Menu
is activated, the CoalVal Database window will disappear and
the Main Menu icons (fig. B.11): Databases, Projects, Mine
Models, Reports, Setup, Help, or Exit will be shown.

Creating a Project

The Projects icon is found on CoalVal’s Main Menu
dialog (fig. B.11). Clicking on the Projects icon will display
the Projects dialog (fig. B.12). Press the “insert” button (+)
on the database Navigation Bar at the bottom of the screen.
Click on the Project Name box and type in: CoalVal Test
Project. For the date, either type the date or quickly left-click
twice on the right side of the date field until a button appears.
Clicking on this button will display a calendar from which
a date can be selected for the date field. Then click on the
“Checkmark” button on the Navigation Bar to “Post” the
data and then on the “Refresh” button on the right end of the
Navigation Bar to update the database. CoalVal will normally
automatically post the data update. This action will be seen
when the “Checkmark” (Post button) is not shown to be active
on the navigation bar; however, if the “Checkmark” is active,
then the user should post the data as a general rule.

Deleting a project is done by clicking on the Projects
icon on the Main Menu Bar (fig. B.11) which will open the
Projects dialog window (fig. B.12). Click on the Project
needing to be deleted under the Project Name and click on the
“Delete” (-) button on the Navigation Bar. Once the “Delete”
button has been executed the entire Project will be removed in
an unretrievable, irrevocable action.

CoalVal Projects

The foundation of CoalVal is the CoalVal “Project.” A
CoalVal “Project” is a geographic location for which the user
can determine the feasibility of mining a coal resource. The
Project may have more than one coal Seam and require more
than one “Mining Method,” Tax rate, or Haulage Cost for its
evaluation. A Project can contain many coal Seams and each
coal Seam can be divided into many Project Areas or Areas
(these terms are used in the same context in the description of
a Project). Projeet Areas are geographical subdivisions of the
Project, such as geographical areas relating to surface mining
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ratios or geographical areas relating to different coal qualities.
The following mining scenario example will be used to define
a Tutorial Project for the CoalVal Tutorial.

The Tutorial Project geographical area is assumed to be
in a location containing rolling hill topography that increases
in elevation to the west and is dissected by a north-south state
boundary (fig. B.13). Two coal beds (Upper Bed and Lower
Bed) are found in the Project Area and dip 1 to 3 degrees
to the west. Overburden above the Upper Bed ranges from
30 to 125 ft thick and the interburden between the two beds
is 650 ft. The terms coal bed and coal seam cannot be used
interchangeably. They are defined here and in the Glossary
(appendix E). The term coal bed refers to a geological descrip-
tion or name of a coal unit whose thickness is measured after
all parting material less than 1 in. thick has been removed
from the coal unit. Therefore, the coal bed is more or less pure
coal. The term coal seam refers to the same coal unit with the
thickness representing all of the coal material, all of the part-
ing material, and out-of-seam dilution acquired during mining.
Since it is difficult to impossible to separate the parting mate-
rial and out-of-seam dilution from the coal material during the
mining process, the term coal seam is used in this manual to
describe the coal unit being mined.

Project Tutorial Mining Scenario Example

The description of the Project Area — mining scenario
example describes two coal beds, one shallow and one deep.
This means that at least two different “Mining Methods” will
be used for the Tutorial Project. It is assumed that the Upper
Bed will be mined by a dragline and truck-shovel mining
method with a 3:1 average mining ratio in State B and by a
similar mining method in the 6:1 average mining ratio area
also in State B (fig. B.13). A dragline and truck-shovel mining
method with an average mining ratio of 6:1 will be used for
the State A area. Room and pillar mining using continuous
miners will be used to mine the Lower Bed (fig. B.13). It is
assumed that each state will have different taxation rates and,
because the Upper Bed will be mined by surface mining meth-
ods and the Lower Bed by underground mining methods, that
each coal bed will require a different Tax Table. Therefore,
four different Tax Tables are required for the mining scenario
example. One tipple and train loadout will be used for the
entire Project, and haulage costs to the tipple are considered
in the mine models.

In summary, this Project has two coal beds. Each will
require different mining methods and the Project resides in
two different states, requiring different taxation rates. Remem-
ber that an Area is a subset of a Seam, and a Seam is a subset
of a Project, and an Area is a geographic location with one
Mine Model using one “Mining Method,” and having one Tax
Table and one Haul Cost Table. Therefore, the Tutorial Proj-
ect will need at least two Areas, because it has two coal beds.
However, owing to different taxations and different “Mining
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Methods,” additional Areas will be necessary to describe the
Project.

The Lower Bed will be mined by one “Mining Method,”
but since resources are in two states (two different tax entities)
conveying to one central loadout, two Areas will be needed
to describe the Project. Likewise, the Upper Bed lies within
two states with one mining model (3:1) used in State A and
State B and the second mining model (6:1) used only in State
A. Therefore, two Areas will be needed for the 3:1 dragline
and truck-shovel model and one Area will be needed for the
6:1 dragline and truck-shovel model. Therefore, a total of five
Areas will be needed for both Seams in this Tutorial Project.
Note that the Project scenario is hypothetical and does not
represent the geology, including coal quality, of any coal bed
within the United States.

Seam/Groupings

When opening the Seams, Areas, and Discounted Cash
Flows tab dialog window for the first time the user will not
see any Seams in the database, and the window will look
like figure B.14. Click on the Seams, Areas, and Discounted
Cash Flows tab and the resulting dialog window will show the
collapsed data entry fields for coal quality and coal resource
data (fig. B.14). When the expand button (+) is clicked to
the left of the data entry field the data group heading will be
expanded, resulting in a dialog window similar to figure B.15.
This window will allow information to be entered into the data
entry fields.

Progress in the tutorial cannot proceed until a Seam
Name is entered. Therefore, click on the “insert record”
button (+) on the database Navigation Bar, the word “None”
will appear. Highlight “None” and type in the name of the
first coal bed: Lower Bed. Click the “insert” button on the
database Navigation Bar again and add the second coal seam:
Upper Bed. Then post the changes by clicking on the check-
mark on the Navigation Bar. The Seam page should look like
figure B.16 with expanded data entry fields.

Coal-quality data are used in the CoalVal Report to
determine whether the coal can be mined and processed to
produce a compliance-quality coal. This tutorial will use the
coal quality and resource information found in table B.1.
Entering a value for a field on the coal seam form is done by
clicking on the plus button (+) adjacent to the menu item in
the hierarchical section. Clicking on the minus sign (-) will
close a hierarchical layer. Zeros cannot be entered into the
data field boxes in the Seam dialog window. If the data field
box is empty, CoalVal will assume the value is zero. Likewise,
the user does not need to type in commas when entering large
numbers. CoalVal will recognize that a comma is necessary
and will add it where needed.

The Hurdle Rate for the Lower Bed in table B.1 is zero
while the Hurdle Rate for the Upper Bed is 16.5 percent. The
reason for different Hurdle Rates is that associated Dis-
counted Cash Flow (DCF) analyses are planned only for the
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Upper Bed in this Tutorial. No DCF analysis will be run on the
Lower Bed so the hurdle rate should be set to zero.

Enter the data from table B.1 into the data table for the
two beds in the Seam dialog window. The user will note that
the “Moist Mineral Matter Free (MMF) Btu” is calculated
by CoalVal using the ASTM Standard (ASTM International,
2008). After the data are entered click on the checkmark on
the Navigation Bar or close the CoalVal window and the
coal quality and resource and restrictions data will be saved
(fig. B.17). Note that the Coal Quality fields also contain data
fields for estimated sold coal quality. Data will not be entered
into these fields in the Tutorial Test Project. Also, the last
group on this dialog page is “Densities.” The default densities
are Coal = 1,800 tons per ac-ft; Parting = 2,500 tons per ac-ft;
and Out-of-Seam Dilution = 2,400 tons per ac-ft. If the user
desires to use different densities for the calculations in Coal-
Val, this is the dialog page on which to make those changes.

Coal Resource Area Calculations

Click on the Coal Resource and Discounted Cash Flow
Areas tab to display the Coal Resource and Discounted
Cash Flow Areas page of the Projects dialog (fig. B.18). This
page is shown with the hierarchical sections both expanded
and collapsed. To view this page with the hierarchical sec-
tion expanded, click the “Expand All” button (fig. B.19). After
opening the Coal Resource and Discounted Cash Flow
Areas tab the first time, CoalVal will remember the hierarchi-
cal status left by the user, and the next time the dialog window
is opened it will have the same status.

The Project Tutorial mining scenario example
(fig. B.13) contains three areas for the Upper Bed and two
areas for the Lower Bed. Figure B.18 shows the selection
of the CoalVal Test Project and the Lower Bed (look at the
bottom status bar of the dialog window). Any areas that are
entered will be added to the Project and the Seam will be
displayed in the status bar. If this was not the Project or Seam
needed, the Seam desired could be found by clicking on the
Seam tab and selecting the appropriate seam.

The items that can be placed in the data columns of the
Area Table (fig. B.19) need to be reviewed before proceeding
with data entry. The mandatory items are underlined in the fol-
lowing list. Following that review, Tax Tables and Haul Cost
Tables will be developed to add that information into the Coal
Resource and Discounted Cash Flow Areas.

1. Area Name

2. Washed - If checked, the washed cost will be used
for the reports.

3. Tax Table — User selects the Tax Table to use for the
reports.

4. Haul Cost Table — User selects the haul cost for the
reports.
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Figure B.16. CoalVal's Seam dialog window in the Projects dialog after seam names have

been added.

Table B.1.
area.

[Btu, British thermal unit]

Coal quality data and coal resources for the lower and upper beds in the tutorial project

Coal Quality

and Resources Lower Bed Upper Bed
Sulfur (in weight percent) 1.6 1.8
Ash (in weight percent) 5.4 8.0
Btu 12,100 11,500
Moisture (in weight percent) 52 5.8
Original Tons of Coal 549,749,808 1,046,252,608
Pre-Mined Coal Underground 0 0
Pre-Mined Coal Surface 0 1,200,000
Less Than Restrictions—Coal (tons) 123,000 1,000,000
Environmental Restrictions—Coal (tons) 0 0
Barrier Restrictions—Coal (tons) 200,000 32,500
Technical Restrictions—Coal (tons) 1,050,000 566,000
Hurdle Rate (in percent) 0 16.5
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Figure B.19. CoalVal's Coal Resource and Discounted Cash Flow Areas dialog page in
the Projects dialog with the “Data Group” headings expanded.

5. Area Acres —Total acres for the area of interest. An
acre value must be added.

6. Mined Tons of Coal — The amount of coal that will
be mined in this area.

7. Mined Partings Tons —The parting in tons that will
be mined.

8. Mine Model — A Mine Model for a Seam or Project
report must be selected.

9.  Quality — Detailed quality for each Area if it is
available. If the individual Area coal quality is not
available for all Areas, the quality for one Area can
be used by inputting the coal quality into one Area
and clicking the Copy Seam Quality Data to ALL
Areas button on the Seam page. That average quality
for one Area will be copied into all Areas.

Tax Terms

To access a Tax Table click on the “Edit/Add Tax Table”
button in the lower right hand corner of the Coal Resources
and Discounted Cash Flow Areas dialog window (fig. B.19).
The CoalVal Tax Tables (also known as Tax Data Entry

dialogs, fig. B.20) contain estimated coal sales prices, tax
rates, and valuation rates that will be used for each coal taxa-
tion district. The Tax Tables also include the cost of acquiring
undeveloped coal resources and surface rights. In CoalVal,
the “Name of Tax Zone” may indicate in which Tax district

it is located and mineral rights ownership. Royalties, Taxes
and Fees use the Contract per Ton price in the formula used
to calculate the annual cash cost statement in the Mine Model
and Seam reports. The “Cash Cost Statement” summarizes
the cash cost of continued mining operations, but it does not
include sunken costs such as capital expenses, property acqui-
sition, and property exploration and development costs. The
threshold price for individual coal Resource Areas is calcu-
lated during the Discounted Cash Flow (DCF) Analysis. At the
threshold price, the net present value of after-tax income over
the mine life equals the capital investment where price-based
royalties and taxes are calculated on the threshold price inde-
pendent of market pricing.

Before entering additional tax data, the nature of pos-
sible taxes and acquisition costs must be reviewed. Typically,
there is an acquisition cost for the mineral rights and royalty
fees. CoalVal requires only one entry under Royalty Rates
and Acquisition Costs; otherwise, multiple taxes fees will be
calculated. Acquisition Costs cover the cost of acquiring the
in-place coal on undeveloped properties and will be different
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Figure B.20. New CoalVal Tax Data Entry dialog window (Tax Table).

for surface mineable coal and for underground mineable coal.
The dollar-per-ton value entered will be multiplied by the
amount of coal in the ground.

Royalty Rates are paid annually as a percentage of the
sales price on the coal sold that year and, like the Acquisition
Costs, the Royalty Rates are normally different for surface and
underground mineable coal resources. The CoalVal Tax Table
allows for the entry of Royalty Rates by mineral ownership
and whether the mining is surface or underground. Mineral
ownership can be Federal, state or private. Surface land own-
ership fees, if applicable, can be entered into the Other Flat
tax category under the Sales and Severance Tax section of the
table.

The CoalVal Tax Table enables assignment of common
Royalty Rates to particular ownership categories and the roy-
alties can be summarized in a report according to ownership.
A separate Tax Table for each Royalty Rate or Acquisition
Cost category will be needed. Most fields in the Tax Tables
are completed with data that has one or two decimal places;
however, Property Taxes may be reported by the county or
state Tax Assessor in more than two decimal places, and mils
are reported to six decimal places in some counties. Tax Table
items are listed in appendix C, Program Description, Tax Table
section and associated definitions are found in appendix D,
Glossary of Terms.

Tax Table Construction

Determine the number of Tax Tables needed. The previ-
ously reviewed Project mining scenario example (fig. B.13)
has two states with different taxes and two coal Seams, one
requiring underground “Mining Methods” for extraction and
one requiring surface “Mining Methods” for extraction. There-
fore, four Tax Tables are needed. County taxes are considered
in CoalVal but are not utilized in this tutorial. In CoalVal, a
Tax Table or Haul Cost Table is stored as a look-up table
and can be accessed from the Tools menu on CoalVal’s Main
Menu, from the Coal Resource and Discounted Cash Flow
Areas tab under the Projects Menu, or from the Mine Data
button under the Mine Models Menu. This means that once
a Tax or Haul Cost Table has been created it can be used in
any area in any Project. There are two Seams in each state;
therefore, two Tax Tables will be created for State A and two
Tax Tables will be created for State B. This Tutorial Project
will use the information in tables B.2 and B.3 to develop the
Tax Tables for State A and the information in tables B.4 and
B.5 to develop a Tax Tables for State B.

When a Tax Table is constructed, the easiest way to enter
data is to begin by typing in the name of the Tax Zone and
using the Tab key to enter data into the remaining table fields.
Enter the data from table B.2 into the Tax Data Entry Table



Table B.2. State A - Lower Bed Tax Table information.

[SMCRA, Surface Mining Control and Reclamation Act]
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Tax Data Entry Value Tax Data Entry Value
Name of Tax Zone State A-Lower Bed Real Valuation Rate 30.00%
Tax ID CoalVal Assigned Real Valuation/$100 0.35
Royalty Rates/Acquisition $.75 Tangible Valuation Rate 0.00%
Federal Royalty-Underground 0.0% Tangible Valuation/$100 0.00
Federal Royalty-Surface 0.0% Mineral Valuation Rate 20.0%
State Royalty-Underground 6.5% Mineral Valuation/$100 0.68
State Royalty-Surface 0.0% Black Lung Tax-Underground 4.40%
Private Royalty-Underground 0.0% Black Lung Tax-Surface 2.20%
Private Royalty-Surface 0.0% Max Black Lung-Underground 1.10
Contract Cost/Ton $68.00 Max Black Lung-Surface 0.55
Valuation of Undeveloped Coal $0.60 SMCRA Tax-Underground $0.15
Valuation of Developed Coal $1.20 SMCRA Tax-Surface $0.32
Federal Income Tax 35.00% State Sales Tax 5.00%
State Income Tax 7.00% State Severance Tax 4.00%
Capital Stock 1.99% County Sales Tax 0.00%
Percentage Depletion 10.00% State Ad Valorem Tax 0.00%
Date of Information 01/08/2009 Other Flat Tax 0.00%
Table B.3. State A - Upper Bed Tax Table information.
[SMCRA, Surface Mining Control and Reclamation Act]

Tax Data Entry Value Tax Data Entry Value
Name of Tax Zone State A-Upper Bed Real Valuation Rate 30.00%
Tax ID CoalVal Assigned Real Valuation/$100 0.17
Royalty Rates/Acquisition $1.50 Tangible Valuation Rate 0.00%
Federal Royalty-Underground 0.0% Tangible Valuation/$100 0.00
Federal Royalty-Surface 0.0% Mineral Valuation Rate 20.00%
State Royalty-Underground 0.0% Mineral Valuation/$100 $0.60
State Royalty-Surface 12.5% Black Lung Tax-Underground 4.40%
Private Royalty-Underground 0.0% Black Lung Tax-Surface 2.20%
Private Royalty-Surface 0.0% Max Black Lung-Underground 1.10
Contract Cost/Ton $60.00 Max Black Lung-Surface 0.55
Valuation of Undeveloped Coal $0.55 SMCRA Tax-Underground $0.15
Valuation of Developed Coal $1.10 SMCRA Tax-Surface $0.32
Federal Income Tax 35.00% State Sales Tax 5.00%
State Income Tax 7.00% State Severance Tax 4.00%
Capital Stock 1.99% County Sales Tax 0.00%
Percentage Depletion 10.00% State Ad Valorem Tax 0.00%
Date of Information 01/08/2009 Other Flat Tax 0.00%
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Table B.4. State B - Lower Bed Tax Table information.

[SMCRA, Surface Mining Control and Reclamation Act]

Tax Data Entry Value Tax Data Entry Value
Name of Tax Zone State B-Lower Bed Real Valuation Rate 30.00%
Tax ID CoalVal Assigned Real Valuation/$100 0.35
Royalty Rates/Acquisition $.75 Tangible Valuation Rate 0.00%
Federal Royalty-Underground 0.0% Tangible Valuation/$100 0.00
Federal Royalty-Surface 0.0% Mineral Valuation Rate 00.0%
State Royalty-Underground 6.5% Mineral Valuation/$100 0.00
State Royalty-Surface 0.0% Black Lung Tax-Underground 4.40%
Private Royalty-Underground 0.0% Black Lung Tax-Surface 2.20%
Private Royalty-Surface 0.0% Max Black Lung-Underground 1.10
Contract Cost/Ton $68.00 Max Black Lung-Surface 0.55
Valuation of Undeveloped Coal $0.00 SMCRA Tax-Underground $0.15
Valuation of Developed Coal $0.00 SMCRA Tax-Surface $0.32
Federal Income Tax 35.00% State Sales Tax 4.00%
State Income Tax 6.00% State Severance Tax 4.00%
Capital Stock 2.00% County Sales Tax 0.00%
Percentage Depletion 10.00% State Ad Valorem Tax 0.00%
Date of Information 01/23/2009 Other Flat Tax 0.00%
Table B.5. State B - Upper Bed Tax Table information.
[SMCRA, Surface Mining Control and Reclamation Act]

Tax Data Entry Value Tax Data Entry Value
Name of Tax Zone State B-Upper Bed Real Valuation Rate 30.00%
Tax ID CoalVal Assigned Real Valuation/$100 0.17
Royalty Rates/Acquisition $1.50 Tangible Valuation Rate 0.00%
Federal Royalty-Underground 0.0% Tangible Valuation/$100 0.00
Federal Royalty-Surface 0.0% Mineral Valuation Rate 00.00%
State Royalty-Underground 0.0% Mineral Valuation/$100 $0.00
State Royalty-Surface 12.5% Black Lung Tax-Underground 4.40%
Private Royalty-Underground 0.0% Black Lung Tax-Surface 2.20%
Private Royalty-Surface 0.0% Max Black Lung-Underground 1.10
Contract Cost/Ton $60.00 Max Black Lung-Surface 0.55
Valuation of Undeveloped Coal $0.00 SMCRA Tax-Underground $0.15
Valuation of Developed Coal 0.00 SMCRA Tax-Surface $0.32
Federal Income Tax 35.00% State Sales Tax 4.00%
State Income Tax 6.00% State Severance Tax 4.00%
Capital Stock 2.00% County Sales Tax 0.00%
Percentage Depletion 10.00% State Ad Valorem Tax 0.00%
Date of Information 01/23/2009 Other Flat Tax 0.00%




for Tutorial Project: Name of Tax Zone: State A-Lower Bed.
The Tax Data Entry dialog window for State A-Lower Bed
should look like figure B.21 after the tax data entry is com-
pleted. The filter group subroutine in CoalVal will allow the
user to separate this tax table from any others that are cur-
rently in CoalVal. When finished with the first tax table, click
on the “insert” (+) button on the Navigation Bar to provide

a new tax table. The next Tax Data Entry Table should
appear; if not, click on the “insert button” again and enter the
data from table B.3 into the Tax Data Entry Table for State
A-Upper Bed. The Tax Data Entry dialog window for State
A-Upper Bed should look like figure B.22 after the table B.3
has been entered.

Press the insert (+) button on the Navigation Bar and add
another Tax Data Entry Table. Enter the information found in
table B.4 for State B-Lower Bed. The Tax Data Entry dialog
window should look like figure B.23. Add a fourth Tax Data
Entry Table and enter the information from table B.5 for the
State B-Upper Bed. The Tax Data Entry Table should look
like figure B.24. When finished entering the second tax table,
press the “Post” button (checkmark) and close the dialog
to return to the Coal Resources and Discounted Cash Flow
Areas dialog window of the Project dialog. If the “Post” but-
ton is inactive, CoalVal has automatically saved the data.

Editing a Tax Table is done by clicking the up arrow on
the Navigation Bar (fig. B.25). To edit an individual number
in the Tax Data Entry or Haul Cost Entry dialog window,
place the cursor over the farthest left digit of the number to be
modified and double click. This action will highlight the entire
number and a new number can be typed into the box. Another
A second method to edit a number is to set the cursor to the
right of the number and single click, then back-space out the
number and replace it with the revised number. Finally, the
user can click on the Tax Table’s “Name of Tax Zone” and use
the Tab key to move to the number that needs to be modified.

Haul Cost Table

Haul Costs are used for contract truck haulage only. For
example, if the mine is located in an area where a rail access is
not possible, then the coal is hauled from the mine to the prep-
aration facility or rail loadout by means of highway trucks. If
a mine has its own loadout or has close access to a loadout,
where contract trucking is not necessary, it is still necessary to
have a Haul Cost Table. CoalVal must have Coal Resources,
a Mine Model, a Haul Cost Table, and a Tax Table for the
program to perform normally. If there is no contract haul cost
a table must be developed and zero values used for costs and
miles.

The next step in the Tutorial Project is to develop a
Haul Cost Table that will be used for all of the Areas. It is
assumed that all of the Areas have the same Haul Cost in this
tutorial mining scenario example. The Haul Cost Table dialog
can be accessed from the Edit or Add Haul Table button in
the lower right corner of the Coal Resource and Discounted
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Cash Flow Areas dialog window (fig. B.26). Press the “Edit/
Add Haul Table” button and the Haul Cost Table will appear
(fig. B.27). Enter the haul cost information from the follow-
ing list. When completed the Haul Cost Entry dialog should
like figure B.28. If another Haul Cost Table is needed, click
on the “insert” button and a new Haul Cost Entry dialog will

appear.

Enter the following data into the Haul Cost Entry Table.
Name: Example Haul Cost
Fixed Costs: $0.55/ton
Variable cost: $.18/ton
Distance: 5 miles
Date of Information: today’s date

One Haul Cost Table will be used for all five areas in
this Tutorial Project. When the data entry has been com-
pleted, click on the Checkmark or “post” button. If the post
button is not active, then CoalVal has automatically posted the
information into the database and the user can exit the table
without losing data. Then close the dialog to return to the
Coal Resource and Discounted Cash Flow Areas tab dialog
window.

Area Data Entry

The Areas data are derived from separate geological
and mine modeling studies that are precursors to the CoalVal
evaluation and not part of the CoalVal program. There are two
ways to enter the Areas data into the Coal Resource and Dis-
counted Cash Flow Areas database. The first way is to enter
the data: “Area ID,” “Area Name,” “Mine Model informa-
tion,” “Mining Data,” “Coal Quality,” and “General Informa-
tion” by hand. The Lower Bed will be used to demonstrate this
method. The second method will demonstrate how to import
DBEF files directly into the Coal Resource and Discounted
Cash Flow Areas database. The Upper Bed will be used for
this example.

Area Data Entry (Manually Entered)

Click on the Seams tab, and select the Lower Bed. Then
click on the Coal Resource and Discounted Cash Flow Areas
tab to return to that dialog window (fig. B.29). Two Areas need
to be created for the Lower Bed. Make sure the Status Bar at
bottom of the screen shows CoalVal Test Project\Lower Bed.
Table B.6 contains the mining data that need to be entered into
the “Mining Data” Group in the Coal Resource, Areas, and
Discounted Cash Flow Areas dialog.

The first row of data in Table B.6 is information for the
Area in State A and the second row is information for the
Area in State B for the Lower Bed. Click on the “insert”’

(+) button on the Navigation Bar to add a new Area record
(“None” may be displayed in the “Area Name” box). High-
light “None” and type in “State A” in the “Area Name” box
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Figure B.21. CoalVal's Tax Table dialog window for the Lower Bed in State A.
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Figure B.22. CoalVal's Tax Table dialog window for the Upper Bed in State A (if the “Check
Mark” button is not activated on the Navigation Bar, CoalVal has auto-saved the data entry).
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Figure B.24. CoalVal's Tax Table for the Upper Bed in State B.
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Figure B.26. Adding a Haul Cost Table by clicking on the “Edit/Add Haul Table” button in the
Coal Resource and Discounted Cash Flow Areas dialog window.
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Figure B.29. CoalVal's Coal Resource and Discounted Cash Flow Areas dialog window
showing the “Insert” (+) button on the Navigation Bar.

Table B.6. Mineable Coal and Parting Data for the Lower Bed, State A and State B.

Area Name Area Lower Bed Coal Lower Bed Parting
(acres) (tons) (tons)
State A 2,050 199,293,904 7,257,020

State B 3,869 350,455,904 18,554,696




(fig. B.30). Then click the “insert” (+) button on the Naviga-
tion Bar to add a second new record and type in State B for
that “Area Name.” Now post the records by clicking on the
“Checkmark” button on the Navigation Bar. It is important to
note that the “Area ID” numbers shown in figure B.30 may not
match the numbers in the user’s Tutorial Project. Now click
the (+) or expand button to the left of “Mining Data” box. The
drop-down boxes for “Area Acres,” “Mine Tons of Coal,” and
“Mined Tons of Parting” are shown in figure B.31. Enter the
mining data from table B.6 into the appropriate data fields for
State A and State B.

The Lower Bed will be mined using underground mining
methods that add dilution to the produced coal thus requiring
the coal to be washed. Make sure the “Washed” boxes in the
Mining Data Group are checked for both Areas. The user will
note that the mine life default value is 10 years. If a different
mine life is desired that number can be changed in this group.
The resulting dialog window should look like figure B.31.

The Tax and Haul Cost Tables will be added to the data-
base next. Click on the (+) or expand button to the left of Mine
Model allowing the drop-down boxes to show the list of tables
(fig. B.32). Now click on the “Tax Table” box under State A
and an “Open File” button will appear (fig. B.33). This action
will also make the State A Area (Area #6273) active as shown
by the yellow colored boxes. Click on the “Open File” but-
ton, and the Tax Tables that were developed in the preceding
section will be shown (fig. B.33). Next, select State A - Lower
Bed in the “Select Tax Table” menu and click on OK. The Tax
Table title “State A” will appear in the drop-down Tax Table
box (fig. B.34). Click on the checkmark on the Navigation Bar
to post the entry. Follow the same procedure for State B taxes
and for both State A and State B with the Example Haul Cost
Table. Then post the additions by clicking on the checkmark
or closing the dialog window. The resulting dialog window
should look like figure B.35.

When the CoalVal program was installed, several files
used in the Tutorial were placed in the CoalVal folder found in
C:\Documents and Settings\(your file name)\My Documents\
CoalVal (fig. B.36). These folders and files (fig. B.37) allow
author-developed data to be directly imported into the CoalVal
Tutorial, thereby providing the user with examples of working
data.

Mine Models are needed to complete the data fields in
the Coal Resource and Discounted Cash Flows Areas tab.
No Mine Models currently exist in this database. To facilitate
this tutorial example, two dragline and truck-shovel Mine
Models and a room and pillar-continuous miner Mine Model
developed by the authors will be imported into the Mine
Model dialog. Development of Mine Models is explained
in appendix A, Mine Model Assumption Details, and in the
Mine Model section in the Program Description Chapter,
appendix C.

To import a Mine Model exit out [X] of the Coal
Resource and Discounted Cash Flows Areas, and click on
the Mine Model icon on CoalVal's Main Menu (fig. B.38).
After the Mine Model Menu is opened, click on the file menu
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(fig. B.39), then click on the Mine Model Data Exchange item
(fig. B.39). Select the Import Mine Model Exchange file tab
and click on the: “1. Select File” button to open the “Open
CoalVal Import Export File” dialog window (fig. B.40).
This dialog window will show the “MineModel” folders used
for the CoalVal Tutorial with three mine models. Click on
the TSDTest. CVMM file (which contains a 3:1 ratio, Truck-
Shovel/Dragline Mine Model, and click on the “Open” button
(fig.B.40). NOW select: “2. Import” (fig. B.41), and the “Mine
Model” file will be imported into the Mine Model database.
To import the second mine model, click on the “1. Select” but-
ton and select the file named: PittsConMiner. CVMM (which
contains a room and pillar, continuous miner, Mine Model,
fig. B.42). Click “Open” and then click on the “2. Import”
button. A third mine model is found in the DTS6-1.CVMM
file (this contains a 6 to 1 ratio Truck-Shovel/Dragline mine
model) which will be needed later in the Tutorial. Follow the
previous steps and import the third Mine Model at this time
(fig. B.43). Exit out of the Import Mine Model Exchange File
dialog window to the Mine Model dialog window. The dialog
window should contain three mine models and look like
figure B.44. If it does not contain three Mine Models, then
click on the checkmark to update (post) the data and all three
mine models will show in the dialog window. Close the Mine
Model dialog window and return to CoalVal's Main Menu.
Finally, referencing the project mining scenario example
(fig. B.13), note that room and pillar mining using continu-
ous miners was used to mine both state areas in the Lower
Bed. Click on the Projects Menu, click on the Seams, Areas,
and Discounted Cash Flows tab, then click on the Seams tab
and check that the Lower Bed is still selected. Then click on
the Coal Resource and Discounted Cash Flow Areas tab.
Next, click on the Mine Model data entry box under State
A and then on the “Open File” button. Select the “Cont.
Miner 42-72” Pittsburgh Seam Mine Model, and click OK
(fig. B.45). Do the same for State B, selecting the same mine
model. The completed entries for the room and pillar Mine
Models should look like figure B.46.

ArcView DBF (dBase IV) File Importing

One of the output formats for ArcView data is in a DBF
(dBase IV) file or DBF table with a .dbf file extension. The
table contains rows and columns and can be imported into
Microsoft Windows® XP Excel 2003 or earlier versions.
CoalVal was first written to import DBF tables. (See: Import
GIS and Quality Data Tutorial for more information.)

After the data for both Lower Bed Areas has been
entered, click on the Seams tab (fig. B.47). The next process
will be to import data for the Upper Bed into the Project
Area. Select the Upper Bed, and then click on the Coal
Resource and Discounted Cash Flow Areas tab to begin to
create the next three Areas. Instead of typing in data, as in
the previous section, data will be imported from an ArcView
database (in a .dbf file format) into the Area Table. From the
Projects dialog window, click on the Tools drop-down menu
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Figure B.35. CoalVal's
Haul Cost and Tax Table
information has been added
into the Areas database.




Figure B.36. Click on the Mine Model icon
shown on CoalVal's Main Menu.
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Location of the
CoalVal folder after
program installation.
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Figure B.37. CoalVal's Mine Model dialog

> window showing the drop-down File menu and

3 objects 45.4KB

3 My Computer highlighted Mine Model Data Exchange item.
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o CoalV¥al -- Version: 2.7.31
File Projects Mine Model Reports Setup

Click on the Mine
Model icon

»
P

Project Tutorial

Figure B.38. Click on the Mine Model icon on CoalVal's Main Menu to locate the File Menu and the Mine
Model Data Exchange.

1. Mine Model dialog
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Figure B.39. After the Mine Model Data Exchange window is opened, browse
to the CoalVal install location and open the “MineModels” folder.
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Mine Model Data Exchange
dialog window
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CoalVal Import Export
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... Mine Model Data Exchange

1. Return to the
Mine Model Exchange dialog
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Figure B.42. The room and pillar mine model, “PittsConMiner.CVMM", is selected to be included in

CoalVal's “Mine Model” group after clicking on the “Open” button.
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Figure B.43. The Truck-Shovel/Dragline, 6:1 ratio mine model, “TSD6-

1.CVMM", is selected to be

included in CoalVal's “Mine Model” group after clicking on the “Open” button.
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Mining Methods:
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Figure B.44. When all three
mine models have been imported
into CoalVal's Mine Model
database, the dialog window
should look like this figure.

Figure B.45. Entering the
room and pillar mine models
into CoalVal's Coal Resource
and Discounted Cash Flow
Areas dialog window.
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list and select Import From ArcView Table (DBF data table,
(fig. B.48).

The ArcView Import and Export dialog window
(fig. B.48) is used to import an ArcView DBF table. However,
before a DBF file can be imported into CoalVal it is necessary
to know how to relate the outside import file to CoalVal’s data-
base. This is done through the creation of a schema. A schema
is a relational statement relating one item to another. Once cre-
ated, the schema can be used any time to import a file with the
same data structure as the one used to create the schema.

To create a schema for importing data, click on the Cre-
ate DBF or CSV Import Schema tab (DBF refers to dBase [V
files (.dbf) and CSV refers to Comma Separated Values). The
first step is to open an ArcView DBF table. Click on the: “I.
Open DBF Table” button (fig. B.49). A dialog window similar
to figure B.50 will be displayed. With the Open dialog dis-
played, browse to the CoalVal Install Location Directory, then
to the ImportExportDB folder where the Tutorial. DBF file
will be found (fig. B.50). Select the Tutorial. DBF file and click
“Open.” Next, click the: “2. Create DBF/CSV Scheme” but-
ton and type in Tutorial Schema for the name for the schema
(fig. B.51. Then click on the OK to complete the schema name.

The next step is to import the name of the area by click-
ing on the down arrow of the “3. DBF/CSV Fields” component
and select the “AREANAME?” field (fig. B.52). Next, from the
CoalVal: field list, select “Areas—Area Name” as shown in
figure B.53. If the user leaves CoalVal at this point, it will be
necessary to reopen: “1. Open the DBF Table” and select the
Tutorial. DBF file (fig. B.52) before continuing the exercise.

A relationship between “AREANAME” in the Tutorial.
DBEF file (an outside database) and “Areas—Area Name” in the
CoalVal database has now been established. 7o complete or
accept the relationship, click the “4. Accept Relationship” but-
ton (fig. B.54). Now create the following relationships for the
“DBF/CSV Field: AREA” with “Area Acres,” “TONSCOAL”
with “Tons of Coal to be mined,” “TONSPART” with “Tons
of Parting to be mined,” “MODELID” with “Mine Model
ID,” and “WASHED” with “Washed?” The relationships
selected appear in the DBF/CSV Import Schema list shown
in figure B.55. The ordering of the fields in the schema file is
not important. The “CoalVal field, Washed” uses a value in the
DBF/CSV table to be imported of “0” to mean the coal is not
washed. A value of “1” means the coal is washed. The Create
DBF/CSV Import Schema page can also be used to import
data into the Project’s Seams Table. Figure B.56 shows some
of the Seam Table fields that can be used for importing. It
is important not to create a schema file with both Areas and
Seam import fields.

Exit out of the Create DBF or CSV Import Schema
tab and Seams tab to CoalVal’s Main Menu and click on the
Mine Models icon. One Mine Model for underground mining
in the Northern Appalachian Basin and two Mine Models
for mining in the Gillette coalfield have been imported for
use in this Tutorial Project and can be accessed in the Mine
Models menu. Previously a Tutorial Schema was developed
to import a “Mine Model ID” into the tutorial Project Area
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(Areas—Mine Model ID = [MODELID]{6}). This “Mine
Model ID” corresponds to a highlighted “Mine Model ID” in
the main Mine Model menu dialog window (fig. B.57). If the
Tutorial. DBF table has a field with a “Mine Model ID,” that
Mine Model can be imported into the Project Area Table. In
the case of figure B.57, the “Mine Model ID” of 97 (Truck-
Shovel and Dragline 3:1 ratio mine model) would be imported
into the Project Area. The “Mine Model ID” must agree

with the imported DBF file for the correct data import to be
successful.

Tax ID and Haul Cost ID can also be imported from a
DBEF file into a Project Area. The IDs for Tax Table and Haul
Cost Table can be found by clicking on the Mine Data button
on the Mine Model dialog window (lower left hand corner of
fig. B.57). The Tax Data Entry and Haul Cost Entry pages
are shown in figure B.58. These Tax and Haul Cost IDs will be
used in the following section

Now that a schema file has been created, the next step is
to import the DBF file, Tutorial. DBF, into CoalVal’s Proj-
ect Area Table. Return to the ArcView Import and Export
dialog window by clicking on the Projects icon, then the Tools
drop-down list, and then the Import From ArcView Table
item. Now, click on the Use Schema for Import of DBF Table
or CSV file tab. When the Use Schema for Import of DBF
Table or CSYV file dialog is displayed, click on the Tutorial
Schema listed in the “Select Schema” list. The file to import
(Tutorial. DBF) has been previously opened; however, if the
user has restarted CoalVal’s Project Tutorial; reopen the
Tutorial.DBF file by clicking on the “Open DBF Table” button
(fig. B.59) and browsing through the ImportExportDB folder
to the Tutorial.DBF file. Select the Tutorial. DBF file, then
click on the “Open” button (fig.B.59). After the Tutorial. DBF
file is opened, the table will be displayed in the bottom section
of the Use Schema for Import of DBF Table or CSV file
dialog (fig. B.60).

The Use Schema for Import of DBF Table or CSV file
page allows the user to place a constant value into “Haul Cost
ID,” “Tax Table ID,” and “Mine Model ID.” The haul cost for
all the Project Areas uses the same Haul Cost Table; that
value is a constant and can be used at this time. Figure B.61
shows a Haul Cost Entry page from the Mine Data dialog
window. Note that the “Haul Cost ID” for this table is 1. The
“Haul Cost ID” developed by the user in this Tutorial may
have a different ID. To find the Haul Cost Table previously
developed in this Tutorial, click the “Edit/Add Haul Table”
button on the Coal Resource and Discounted Cash Flow
Areas tab under the Projects dialog. Browse through the list of
tables to find the Example Haul Cost Table and note its Haul
Cost ID number.

Close the Haul Cost dialog and return to the ArcView
Import and Export dialog. Under the “Place a constant into
CoalVal Data Record” box, click on the “Haul Cost ID” check
box and type in the “Haul Cost ID” number for the Example
Haul Cost Table (fig. B.62). Note that the “Haul Cost ID”
developed in this Tutorial may be different from the example
shown.
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—w ArcView Import and Export — ArcView Import and Export
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Open DBF Table

Figure B.48. CoalVal's
ArcView Import and Export
dialog window showing the Use
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< ArcView Import and Export ——— ArcView Import and Export
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Aueas - "Tons of Paitings to be mined"
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Aseas - "Haul Cost Table ID"
Areas - "Mine Model ID"
Areas - "Washed?”

Figure B.49. Opening
CoalVal's Create DBF or CSV
Import Schema from the
ArcView Import and Export
menu.
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... ArcView Import and Export
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Figure B.51. Creating a DBF/
5 - | CsVSchema and developing
Tables Pathi Ci\Program Files\USGS|CoalVallimportExportDENTutorial. DBF ~| the “Input Schema Name.”
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w ArcView Import and Export

The Schema Name
was developed in
the preceding
paragraph

o p—— Click on the down arrow in the
S “DBF/CSV Fields for a drop-
down list of fields.

Acres”
Areas - "Tons of Coal to be mined”
Areas - "Tons of Partings to be mined™
Areas - "Tax T able |D*

Then click on AREANAME in
that drop-down list of fields.

Figure B.52. Developing CoalVal's
Schema relationship in the Create
DBF or CSV Import Schema tab dialog
for the “DBF-CSV fields” (from an
outside database).

o ArcView Import and Export

4. Accep! Relationship -> Ni=
1. From the CoalVal field side
of the Schema,

2. select the Areas--"Area
Name"” from the list of

CoalVal items.

Figure B.53. Developing the
relationship for the “CoalVal:
field” side of the Schema in
the Create DBF or CSV Import
Schema tab dialog.
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ww ArcView Import and Export
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Figure B.54. Combining
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= BTU Didior” Figure B.55. CoalVal's
DBF-CSV Import Schema
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import Area fields into the
CoalVal database in the
Create DBF or CSV Import

Schema dialog tab.
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Coalval

Figure B.56. CoalVal's “CoalVal: Seam Table"” fields 3

used for importing data into the database.
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benching operation to remove enough overburden for
an efficient dragline operation above
the Anderson coal bed.

| [ | s

-~

|

~Calculate Mining Cash Costs:
N D t!inCar, Raw Cost/Torc Costin Car, Raw Cost/Ton:
" | C| $0.00 | 0| $0.00
D & inCar, Washed Cost/Tor: Cost in Car, Washed Cost/Ton:
C| $0.00 10 $0.00
—Cooise | |
Add Mine Model Data ltems »
Add Salaried Employee Group to Mine Mc| TS w Dragline 3.1  Tuck Shovel Dragiine: Coal MM ID: 1 7|

Figure B.57.

Importing a “Mine Model ID” into a CoalVal Area.
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« Mine Data, Haul Cost, Taxes, Equipment, and Employees

CozlVal HotD ] ——

Haul Cost Entry

(2]
Haul Cost Repert

« Mine Data, Haul Cost, Taxes, Equipment, and Employees

File Reports Tools Help
CozalNal

Haul Cost

v |sma-|.mu Bed

Tax DataEntry

9 l 13

Tax Report - Royalty Rates/Acquistion:

feaiien ol

Federal Roypaly.

0.0% 00x
State R -
i
Private R -
i g

Browse Mode

Make Copy of Tax Selected Tax Table |

Emplopees
Wages

A

Figure B.58. CoalVal's Haul Cost (A) and Tax (B) Entry Table dialogs.
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... ArcView Import and Export
—— Return to the
ok SR ArcView Import and Export dialog.

1. Click on the "Use Schema for
Import of DBF Table or CSV file™.

2. Click on the
Tutorial Schema.

3. Click on the "Open
DBF Table" button.

4. The importExportDB
folder will open.

Lockin: [ InpotExpoDB =

'2 = MAN_IMPORT. dbf
! QualityTest.dbf
My Recent o Tutorial DBF
Documents

5. Select the
Tutorial.DBF file.

6. Click on the "Open”
b display th
:3:‘;21;1.032 ::w.e Figure B.59. Steps for
Importing a DBF table

! (Tutorial.DBF) into a CoalVal

Area using the Use Schema

-

! s Fhml ) = % for Import of DBF Table or
R Files of type: |DBF Data Tables (*.dbf) - |A CSV file tab.

o ArcView Import and Export

BEREEERE s

RN —

I~ Tax Table D ;
- : - View of the data from the
I iMineModeliD | Tutorial.DBF file. Shown
_ after clicking on the "Open”

button from the preceding

Figure B.60. “Tutorial. DBF”
data displayed on CoalVal’s
Use Schema for Import of P
DCF Table or CSV file dialog |3 T T

window. Tables Path:  C:\Documents and SettingsirohrbtjiMy Documents\CoalValiImportExportDE| Tutorial DEF A
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= Mine Data, Haul Cost, Taxes, Equipment, and Employees

-l —— =

CozlNaE]
[ HaulCost

Haul Cost Entry
=]
Haul Cost Report

FiedCost§  VaisbieCos Value needed for the Haul Cost e
| $0.00 | 3§ constant to be placed into the
.. CoalVal Data Record import dialog.
Nasie: of Information: .
-
Fived Cost Varisble Cost$:  Distancemiles:  Haul Cost: FM'L:;
$0.00 000 | [} $0.00
Date of Information:
Name:
H I
FiedCost$:  VaisbleCost§:  Distancemies  Haul Cost
[ so0 | soo0 | o | s L
v
I I I T I | ==
ERa Make Copyof HaulCost |
Employees
Wages

w ArcView Import and Export

1. Click on the "Use Schema
for Import of DBF Table or
CSV file" tab.

2. Check the Haul Cost ID box and
enter the Haul Cost ID number in

\ the data box (1).
\

 Place a constant into CoalVal Data Record:
¥ HauCostlD | -
I TaxTeblelD | 0

I~ Mine Model ID 0

Open DBF Table

Import DBF Table

3. Click on the "Import DBF Table" button )

A S A g to import the DBF Table or CSV file data

0 at the bottom of the dialog window and DBF table. This
fthe DS the constant value Haul Cost information.
AREANAME | TONSCOAL TONSPART AREA HAULID MODELID 'WASHED
1113 62197280 50060944 6266 88 17 1
m 2114 548456592 38497320 5208 88 17 3
| 3115 435596736 23539216 4093 g8 ll 3

=

3 |
Tables Path:  C:\Documents and Settings\rohrbt{iMy Documents\CoalvallimportExportDB\ Tukorial DBF

A

P

89

Figure B.61. CoalVal's
Haul Cost Entry dialog
page showing the “Haul
CostID" (1) to be used

to place a constant in

the CoalVal Data Record
portion of the Use
Schema for Import of DCF
Table or CSV file dialog
window.

Figure B.62. Importing
CoalVal's Haul Cost
data as a constant (ID
number) and the “DBF
Table” into the “Areas
Table” through the Use
Schema for Import of
DBF Table or CSV file
dialog tab.



90 CoalVal—A Coal Resource Valuation Program

To import the data file at the bottom of figure B.62 into
the Area database, click the “Import DBF Table” button on
the Use Schema for Import of DBF Table or CSV file tab and
click on the “yes” button to confirm the import. After import-
ing, close the ArcView Import and Export dialog and return
to the Coal Resource and Discounted Cash Flow Areas page.
That page should look similar to figure B.63 with the Mine
Model group having been expanded. The Tax Tables for these
Areas must also be placed in the appropriate Tax Table boxes.
For Areas 113 and 114 use the State B-Upper Bed Tax Table
and for Area 115 use State A-Upper Bed Tax Table by click-
ing on the Tax Table box for Area 113, then click on the drop-
down button and select the Tax Table for State B-Upper Bed.
Do likewise for Area 114, then select State A—Upper Bed Tax
Table for Area 115. When completed the page should look like
figure B.64. This import may take a few seconds to several
minutes to complete depending on the size of the import file
and the speed of the user’s PC.

What to Look For When the Import File Will Not
Import Into CoalVal

If, after several minutes, the import is not complete, the
user can key in: Cont/Alt/Delete to navigate to the Windows®
Task Manager. The Task Manager will give a status to all open
programs. If CoalVal is running, then the Task Manager can be
exited to allow CoalVal to continue running. If the Windows®
Task Manager, Status indicates that CoalVal is not responding,
then click on the End Task button to close CoalVal. Generally,
rebooting the PC is necessary to reopen the CoalVal program.

Three user problems have been observed: (1) the most
common is that the .dbf import file has an error in the data
structure; (2) the PC does not have enough storage or swap
memory to complete the action; or (3) the operating speed of
the PC is too slow. The authors have imported huge files for
the Gillette coalfield evaluation into CoalVal and found that
some require 10 to 15 minutes to import.

Reports

There are two locations in CoalVal where Reports can be
generated. The first is found under the Report Icon on Coal-
Val’s Main Menu (fig. B.65), the second is in the Reports
drop-down menu on the Projects dialog page (fig. B.66).
CoalVal will generate three different types of Reports. Those
Reports will be reviewed in the following sections.

All of these Reports can be printed out for reference or
copied to a file for reference at a later time. Reports can be
filed as: Rich Text Format (RTF), Rave Snapshot Files (*.ndr);
Adobe Acrobat (PDF) files, or Plain Text (TXT) files. Once
the Report has been exited, it cannot be recalled except in
saved files or by recalculating the Report in CoalVal.

Mine Model Reports

The first report deals with the Mine Models (fig. B.67)
and will review the Mine Modeling Assumptions, Operating
Statements, Management, Supervisory, and Wage staffing
and Capital and Operating Equipment costs. Costs can be
derived on a Cash Cost basis which does not include Depre-
ciation, Acquisition, Amortization, Corporate Overhead,
and some Taxes or it can be derived on a Yearly Cost basis
(fig. B.67) which includes all costs except for Corporate
Overhead. Generally the Yearly Cost basis is a preferred
report because the Discounted Cash Flow reports need items
such as the Depreciation and Taxes for the calculation.

First, select the Mine Model from the list of Mine
Models; in this case, select TS w/Dragline 3:1 and enter a
report title: CoalVal Tutorial Report. Then click on the 5.
Click Print/Review Report” button the Output Options dialog
will appear (fig. B.68). Determine the “Report Destination” on
the left side of the dialog. Preview the Report is the default
setting. The Setup button allows the user to access the Print
Setup dialog (fig. B.69) to designate the printer and print
functions, and the OK button instructs CoalVal to make the
calculations for the Report. Calculations for the Reports take
from a few seconds to many minutes depending on the size of
the resource database that is being used and the speed of the
computer processor. From the Output Options dialog page
the Report can be sent to a printer, previewed on the screen,
or saved to a file. The first page is the title page followed by
several comment pages and then the Mining Assumptions
pages (fig. B.70) and the Operating Statement (fig. B.71)

pages.

Project/Seam Reports

The second category of Reports produces summaries of
the Project or the Seam resource Areas. All of these reports
provide the operating cost per ton for the resources within
each area and show the coal resources and resources restricted
from mining that were input into the Coal Resource and
Discounted Cash Flow Areas Table. Other information, such
as mining dilution, mining recovery, and wash plant recovery
found in the Mine Models and needed to calculate the recov-
erable resources are shown in this report. Select the Reports
icon from CoalVal’s Main Menu, then click on the Project/
Seam Report tab to display that dialog window (fig. B.72).
The Project (all Seams) or an individual Seam (such as the
Lower Bed) can be selected by checking or leaving blank the
number “5” box. Using the option “2. Select Seam,” click on
the Lower Bed, then click on “3. Enter Report Titles” and
enter: “Lower Bed Seam Report.” If the “5. Calculate Seam
Report,” is checked, only a Seam Report will be created
(fig. B.73). Check the “5. Calculate Seam Report” box, then
click on the “10. Click Print/Review Report” button to print
the Lower Bed Seam Report (fig. B.74).
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(=1
Upper Bed Coal Resource
and Discounted Cash Flow
Areas dialog window.
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=
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Expand All Callapse All

|CoalVal Test Project/Upper Bed

Edit/Add Tax Table Edit/Add Haul Table
[ Re-calculate Costs
Create "Area Name"
Setup Sorting Codes
Mine Model Calculation Error Report

Figure B.63.

Imported “Mining Data,” “Mine Model,” and “Haul Cost” data into CoalVal's Coal

Resource and Discounted Cash Flow Areas dialog page using the ArcView Import and Export

function and Tutorial Schemas.

After clicking on “10. Click Print/Review Report But-
ton,” the Output Options dialog page will appear and the
Report can be sent to a printer, previewed on the screen, or
saved to a file. Click the OK button on the Output Options and
the report can be reviewed. The first page of the Lower Bed
Seam Report is the title page; the second report page should
look like figure B.75. The Reports dialog window has an area
on the right side of the bottom line that will have a yellow
highlighted message: “Calculating: Preparing Report” while
the report is being calculated. On occasion the CoalVal Report
Output Options window may get stuck in the back of the
Reports dialog window. If, after you wait for a few minutes
for the report calculation but the Output Options window does
not appear, the status may be checked by selecting “Ctrl-
Alt-Delete” on the keyboard. This action will allow the Task
Manager to check to see if the program is responding. Click on
the Task Manager button and if CoalVal is running, exit from
the window and the Output Options window will appear. If the
Report Manager shows that CoalVal is not running, exit from

CoalVal, reopen CoalVal, check the input data, and rerun the
Project Report.

Returning to the Project/Seam Report tab dialog and
figure B.72, if the number “5” and the number “7” boxes are
left unchecked, then a Project Report including all the seams
will be created by default (fig. B.76). Enter the report title:
“CoalVal Test Project” in the “3. Enter Report Title” box and
“Coal Resources from both the Lower and the Upper Beds” in
the “4. Enter Report Sub-Title” box. Clicking on the number
“10. Click Print/Review Report Button” will allow the user
to review, print, or file a Project Report containing all the
resource Seams in the database (fig. B.77).

All the costs in the Mine Models will be recalculated
if the number “7. Re-calculate Mine Models,” check box is
marked (fig. B.78). This recalculation adds to the amount of
time it takes to create a Seam or Project Report. If there have
been no changes to data in any Mine Models since the Project
was created, then there is no need for a recalculation and the
Reports will be created faster.
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Figure B.64. CoalVal's Coal Resource and Discounted Cash Flow Areas dialog window for the Upper
Bed showing the imported “Mining Data,” “Mine Model,” “Haul Cost” and “Tax" tables.

- CoalVal -- Yersion: 2.7.31

File Projects Mine Model Reports Setup Tools Help

[

Main Reports Menu

Database Open Project Tutorial

Figure B.65. CoalVal's Reports icon on CoalVal's Main Menu window.
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' Reports ltlroi;-‘Il LPpazEed

=. down menu |
=, 1.8%
—Ash 8%
—BTU 11,500
—Moisture 5.8%
|—Moist MMF BTU 12,626

Orginal Tons of Coal 1,046,252,608

Figure B.66. Selecting the Reports drop-down menu
from CoalVal's Projects dialog window.

Mine Model Reports
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99 TS w Dragline 6:1 4/24/2008
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Report Title v
-
m| <> w]e]
2. Enter Report Tille:
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3, Enter Report Sub-Tite: :
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. costs included
4, Cost Type S Click button to review or
" Cash Cost print report
& Yeay Cost ~
5, Click Print/Review Report Button -
This report is a Yearly Cost for the selected Mine Model, Check error log for .
Mine Model Calculation Error Log i calculation errors
A
. 15 . 4
DCF Report Not Filtered [Number of Records: 3 [ /J

Figure B.67. CoalVal Mine Model Reports dialog window.
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Figure B.68. Mine Model Report printing “Output
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Figure B.69. CoalVal's “Print Setup” dialog window for report printing.
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Truck Shovel Dragline: Dragline Mining Assumptions
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Figure B.70. CoalVal's Mine Model Report: Truck-Shovel and Dragline Mining Assumptions report.

95



96

CoalVal—A Coal Resource Valuation Program

Operation Statement

DirectCosts CostTon CostTon CostTon CostTon
Payroll §16394 669  §047 $2870175 000 $4211,462  §0.00 §23276,306  FOET
Burden §7705495 §022 §1254982  §0.00 §1979387  §0.00 §10939,864  §0.31
Fuel and Lubes §17819.264 3051 §10,222223  §0.00 §13,464570  §0.00 $41 506063 $1.19

ives $1,729335  §005 $1602357 3000 $10499975  §0.00 $13831 667 §040
Operating Supplies $35850 $0.00 $18900 3000 $0  $000 $114,750  $0.00
Repair PartsMaintenance Supply §9537608 §027 $49523564 000 $6,776,194  $0.00 §21,266,166 081
Utilities §36,000  §0.00 §0 3000 $0 000 §36,000  $0.00
All Rentals §10800  §0.00 $16000 $0.00 $0  $000 §26800 $0.00
Professional Service $695,044  §0O.02 $0 3000 $0  $000 $695,044  §0O02
Reclamation Provision §5236327  §045 $§0  30.00 $0  $000 §5235327 015
General Expenses $106500  $0.00 $16,900 $0.00 $27.225 §0.00 $152625 $0.00
Hoisting Cost $0 3000 $0 3000 $0  $000 $0 3000
Direct Cost, Raw $09,366891  $1.70 $20757908  $0.00 $36,956813  $0.00 $117085611  $335
IndirecCosts CostTon CostTon CostTon CostTon
Depreciation $3956023 0.1 $2740600 $0.00 $3102,900  §0.00 $9799523 §028
Acquisition/Depletion $319600 s01 $0  $0.00 $0 000 $319600 301
Amortization $1665262 $005 $0  $0.00 $0  $000 $1665262 3005
Overhead $381,200 $00M $381200 $0.00 $0  $000 §$762,400 $002
Properyinsurance $116025  $0.00 §53,707  §0.00 $96,505  §0.00 $266235 300
State Sales Tax #7974 $003 $IIHN0 F0.00 #1.230,719  §000 $3076003 §009
Real Property Tax §0  §0.00 $0 3000 $0  $000 §0  $0.00
Tangible Property Tax §0  $0.00 $0 3000 §0  §000 §0  $0.00
Total Indirect Cost $7510084 3022 $3846817 3000 $4430122 $0.00 $15,880023 3046
OtheCosts CostTon CostTon CostTon CostTon
Wash Plant Cost, Washed $0 3000 $0 5000 $0 5000 §0 3000
Leadout Cost, Sold $1,745109 3005 $0  $000 $0  $000 $1,745109 3005
D &lin Car, Raw §EB 4084 $ 97 $4 606,725 §0.00 $4138693¢  §0.00 $134719743  $386
D & lin Car, Washed §EB 724084 $1 97 $M4 606725  §0.00 $41 388934  §0.00 $134719743  §386
Coal Haulage Cost, Raw $50 608,161 $1.45 $0  §0.00 30 $000 F50 608,161 $1.45
25512008 Coalal 2003 -- 2.7.31 -- Yealy Cost 7

Figure B.71. CoalVal's Mine Model Report: Operating Statement, page 1, Direct, Indirect, and Other Costs report.
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Mine Model Repoits Project/Seam Report |
1. Select Project. 2. Select Seam (if you want a seam repost}
|ProjectName |ProjectDate | SeamName |Sulfur lash A
| Coalval Test Project 1/8/2009 'b|Lower Bed 16% 5
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Project/Seam Report Not Filtered Number of Records: 2

Figure B.72. CoalVal's Project/Seam Report tab in the Reports dialog window.

There are two more summary Reports that can be cal-
culated for an individual Seam Report or for all the Seams
in the Project. Those are found on the “10. Recoverable
Tons Cost Summary” and “10. Recoverable Cost Summary
at or Above the (market) Price” buttons (fig. B.79). How-
ever, before these summary Reports can be run, the user
must develop Range Tables in the Setup Summary Ranges
dialogs. The Range Tables are found by selecting the main
Reports menu and clicking on the Summary Report Tools
item found in the top menu row (fig. B.80). Click on Summary
Report Tools and a drop-down list will appear:

Summary Report Tools drop-down list:
Setup Summary Ranges
Chart
End User Reports, and
DCF Mine Type Production References.

Click on Setup Summary Ranges and two tables will appear
(fig. B.81). Type in the Cost Summary Name. Tutorial Proj-
ect. Then create the ranges for the “Starting,” “Ending,”
and “Incremental” values in the box on the right side of

figure B.81 using the values in figure B.81 and click on the
“Create Range” button. The ranges may be reviewed and
changed if necessary. Now return to the Project/Seam Report
tab and click on “10. Recoverable Tons Cost Summary”
(fig. B.79). The resulting Report can be a Summary Report
by Seam or by all Project Seams. Assuming that the “S. Box”
is not checked the default report will be a distribution sum-
mary for all evaluated Seams in the Project (fig. B.80). If the
Range Tables are not developed, the Report will be blank and
an error message under “Show Report Error Log” (fig. B.81)
will indicate that the ranges have not been developed.

Discounted Cash Flow Reports

The third category of reporting is the DCF (Discounted
Cash Flow) Report. Three set of DCF reports can be selected
by clicking the DCF Reports tab from the Main Reports
dialog window (fig. B.82) or selecting the Discounted Cash
Flow item from the drop-down list under the Projects Icon on
CoalVal’s main menu. The first set of reports provides a sum-
mary and details of DCF Yearly Flow for the life of the project
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_ comments entered The 5. box "Calculate
y, Seam Report” is
selected (checked). ™
S 5 il | >
I | | > | e |
Enter Report Title:
The 7. box is

not checked. ’
-

¥ 5. Calculate Seam Report. I~ 7. Re-calculate Mine Models.

SRR i
R L e, 8. Quaty From:
6. Forf Tons Cost 1y Report,
Select Summay Foimat | & FromSeam Table (" From An Area Show Report Error Log I
» e .
9. Set Filter for Report
10. Cick Pint/Review Report Button |
& Figure B.73. Selecting
10.R ble Tors Cost Surmmany | "
— the “5. Calculate Seam
10. Recoverable Cost Summary at or Above Frice | Report" for the Lower

Bed on the Project/
2| SeamReport tab of the
2| Reports dialog window.

i
e T

= Reports |;||§rz|
Heports Summary Report Tools  Help

CozlVal

Mine Model Reports Proiect/Seam Report I DCF Reports |

1. Select Project. 2. Select Seam [if you want a seam report]:
ProjectName ProjeciDate | | |seamt [Sun [ash &
[3 Coalval Test Project »|Lower Bed 16% 5
Upper Bed 1.8%
i)
€31 llh| >
Z | [ > o | e | If CoalVal gives an error ~ o |
message saying the report
3 Enpe ReporTie t be printed, click on the
JLower Bed Searm Fepart "Show Report Error Log" to
4. Erter Report Sub-Title: -\\delermine the problem.
|y the Lower Bed will be selected T —
¥ 5. Calculate Seam Report. I~ 7. Re-calculate Mine Models. —
'y cmors
§ For Recoverable Tans Cost Summasy Repart, 2 Suchy P W
Select Summary Format: & FromSeam Table (" FromAn&sea Show Report Eiror Log

9. Set Filter for Report

Click on the "10. Click
Print/Review Report Button™ ! - -
to begin the report review ) 10. Ciick Print/Review Repoait Button |

. L d printi ¢
Figure B.74. Reviewing ' Q‘T:‘y =

o 10. Recoverable Tons Cost Summary |
and printing the Lower

Bed Seam Report from

the Project/Seam Report
tab in the Reports dialog
window. | Project/Seam Report Not Fitered Nurber of Records: 2

10 Recoverable Cost Summary at or Above Price |

A
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9

Recoverable Resource Calculations
Lower Bed Seam Report

Coal Parting Dilution Total n- £ % Mine | R.OM.Tons | % Wash | Saleable |
Tons Tons Tons Place Tons | Of Total |Recovery | Recovered |Recovery Tons
Total In-Place Resources 25,811,116 3,735,200 580,295,124 | 100.00% | |
Prev. Mined Underground Coal 1] [1] L.00%
Prev. Mined Surface Coal 1] [i] .00%
Mined Out Resources 0 0 L00%
Less El 123,000 ] 123 tl;is 2%
[ Environmental Restrictions. [] [1] [ 000%
Technical Restrictions 1,050,000 ] 1050000 | 018%
Barrier Restrictions 200,000 0 200,000 | 0.03%
Total Restrictions 1,373,000 0 1,373.000 .24%
Confinous Miner 549,749,508 25811,716 4,735,200 | 580,296,724 | 10000% | 65.00% | 377,192,871 [ 255,100,035 |
Longwall 0 0 [1] 0 0.00% 0.00% 0 0.00% 0
Wﬁm‘m—mmwmwwm 63% | 255,100,036 |
Auger %, 0 0 00% 0.00% 0%
Contour Strip A\, 0 0 L00% 0.00% L.00%
Dragline ANY 0 0 L00% 0.00% L.00%
% AN i i 0% 0.00% %
AN [1] [1] % 10.00% 7
AN O [1] i 0.00% 3
Frvvall AN [1] % 0.00% %
Total Surface Resources AN 0 .00% 0.00% .00%

The Lower Bed mining scenario indicates
an underground mining method only - no
surface minable resources.

Resource Break-down

Auger Tons Percent

Mineable Resource 0 000%

Mine Loss Rate 0.00

Lost in Mining 0 000%

Wash Plant Loss Rate 0.00

Loss During Washing 0 000% Page 2 of Seam
Total Recovered 0 000% 9 Rep ort

1272010 Calculation date. CoalVal 2003 -- 2.14 510 -- Yealy Cost

Figure B.75. CoalVal's “Recoverable Resource Calculations Seam Report” summary for the Lower Bed.
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= Reports

Project/Seam Report tab
dialog window is opened.

4. Enter Report Sub-Title:

Mine Modsl Reports Project/Seam Report | DCF Reports
1. Select Project. 2. Select Seam [if you want & seam report)
ame ate ame: |
| |Projecth [ProjectDate | Seamhl [sutw  Jash
#|Coalval Test Project 1/8/2009 2LmBed 1.6% i
| |Upper Bed 18%
Report Title and
__ comments entered =
-v |
Lol >
| » | = | e | -« | Click on the "10. Click ¢ |
Print/Review Report
- "
[Coatval Test Project 1:::'::":';::: Button” to review, print, or

file the report.
checked.

|Coal tesources from the Lower & Upper Bedd

B. For “=scoverable Tons Cost Summary Report,
Select 5. mary Format:

™ 5. Calculate Seam Report.

\ S

I~ 7. Re-calculate Mine Models.

8. Quality From:
(¢ FromSeam Table (" FromAnArea

Emors

Show Report Emor Log

s Set Filter for Report
If the "5. box" is not
checked, the default 3 +
b o Project eport 10, Click Print/Review Repart Bution |
resource summary of of
all seams. 10.R bie Tons Cost § |
or
10. Recoverable Cost Summaty at of Above Price |
| o
Project/Seam Report Not Fitered | Number of Records: 2 A

Figure B.76. Producing a CoalVal Project/Seam Report that includes all the seams.
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Recoverable Resource Calculations Project Report summarizing the
coal resources of all coal beds in

the Project.

Coal Parting Dilution Total n- LA T Mine | F.O.M.Tons | % Wash Saleable
Tons Tons Tons Place Tons | Of Total |Recovery | Recovered |Recovery Tons
Total In-Place Resources 137,009,196 3,735,200 | 1,138,645,812 | 100.00% | |
Prev. Mined Underground Coal [i] [i] [1] 0.00%
Prev. Mined Surtace Coal 1,200,000 0 1 007% Lower Bed coal
Mined Out Resources 1,200,000 o 1.200.000 | 0.07% 7 resources extracted
|
Tess ch 1123000 [} T % \ by underground
[ Environmenttal Resirictions. [1] [1] z mining methods.
Technical Restrictions 1,516,000 ] 1 l .
Barrier Restrictions 232,500 [i] 232 0.01%
Total Restrictions 2,971,500 0 2971500 | 0.4T% g 1
Confinous Miner 549,743,508 11,716 4,735,200 | 560296724 | 3396% | Go00%] T il [ 255,100,056 |
Longwall [1] 0 [1] 0 0.00% 0.00% [1] % [1]
Total Under ground Resources | 549,749,808 | 511,116 1735200 580,296,124 | 33.38% | G5.00% o 755,100,036
Auger_ 0% 0.00% 0%
Contour Strip L00% 0.00% L.00%
Dragline L00% 0.00% L00%
% 0 0 00% 0.00% %
[1] [1] 00% 10.00% o
| 1,046,252,508 | il & 0| 1,158,350088 | Gbha% | S190%| 1 K
Fvvall 0 0 [1] 0] 0DO%| O.00% 0.00%
Total Surface Resources 1.046,252,608 112,097.480 0] 1.158.350.088 | 66.62% | 91.90% [ 1.064520.583 | 100.00% | 1.064.520.583

[ Total Mineable Resources | 1596002416 ] 137,909,196 |

Upper Bed coal
resources extracted by
surface mining methods.

Resource Break-down

Total minable
resources.

Auger Tons Percent Total recoverable
Mineable Resource 0 000% resources.
Mine Loss Rate 000

Lost in Mining 0 000%

Wash Plant Loss Rate 0.00

Loss During Washing 0 000%

Total Recovered 0 000%

Page 2 of
Project Report.

112872010 Calculation date. CoalVal 2003 -- 2.14 1nx -- Cash Cost

Figure B.77.
Tutorial database.

CoalVal's Project/Seam Report summarizing the “Recoverable Resource Calculations” report for all coal beds in the
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we Reporls Project/Seam Report tab is
opened.
CoalVzl
Mine Model Reports Proiect/Seam Report DCF Reports |
1. Select Project. 2. Sedect Seam (if you want a seam reportk
ProjectName [ProjectDate | SeamName [sube Jash &
Coalval Test Project 1/8/2009 _LawetBed 16% o
M| Upper Bed 1.8%
. v
When the "7. Re-calculate Mine Models™ >
box is checked, CoalVal will recalculate —
> | - | » | the mine model values and use them in ) | > | o |
3. Enter Report Title: \ future Seam and Project Ry
|CoalVal Test Project Y
4. Entes Report Sub-Ttle: /
|Coal resources from the Lower & Upper Beds
™ b. Calculate Seam Report. 7. Re-calculate Mine Models |
“Report Enrors
6. For Recoverable Tons Cost Summary Report, 4 Qualty Fronc
Select Summary Format: & FiomSeam Table (" FromAnArea Show Report Enor Log
¢ .
9. Set Filter for Report
10. Click Print/Review Report Button |
of
10. Recoverable Tons Cost Summary |
of
10. Recoverable Cost Summary at or Above Price |
A4
Project/Seam Report Not Filtered | Number of Records: 5 Ve

Figure B.78. Recalculation of CoalVal's Mine Model Reports when the number “7. Recalculate Mine
Models” box is checked.



Appendix B—C

Main CoalVal Reports dialog window.

=

4. Entes HWIE&

I~ 6. Calculate Seam .

Cost Summary” Report
button.

Mine Model Reports Proiect/Seam Report I DCF Reports I
1. Select Project. 2. Select Seam [if you want a seam repoit):
[Projectiame |ProjectDate | Seamblame |Sulfur lash A
ﬂCowdTeaPmieot 1/8/2009 | _|Lower Bed 1.6% 5.
¥|Upper Bed 1.8%
W
&) k| >
| | e | | | |
3. EnterRepe  The "10. Recoverable Tons The "10. Recoverable Cost

Summary at or Above
(market) Price” button.

I~ 7. Re-calculate Mine Models.
Repc

8. Qushty From:

oalVal Project Tutorials 103

=13

Figure B.79. CoalVal's
“Recoverable Tons Cost
Summary” reports on
the Project/Seam Report

6 ForR ble Tons Cost
s*gs.ma,-rum;" - @ FromSeam Table (" From AnArea ||
»|Tutorial Project . 7 |
9. Set Filter for Report
10. Cick Pint/Review Report Button |
of
10.R ble Tons Cost S |
or
10. Recoverable Cost Summary at o Above Price I
| Project/Seam Report Not Filtered Number of Records: 3 =

tab of the Reports dialog
window.

Figure B.80. CoalVal's
Reports dialog window
showing the Summary
Report Tools drop-down
menu location — where
the Summary Ranges
dialog is available.

Main CoalVal Reports dialog window.

Click on the Summary Report

RN
Carj] "’d] Tools drop-down list.

Mine Model Reports Proiect/Seam Repo

1. Select Project. 2. Select Seam [f you want a seam report):
[Projecttame [ProjectDate | Seami [sufa fash &
»|CoalVal Test Project 1/8/2008 |LowerBed 16% 5
#|Upper Bed 1.8%
If "range tables™ b
After “range tables” are ¢ have ?:)t been T
developed in the Setup developed the \
- | « Summary Ranges dialog, | i “Recoverable Tons |
3. Enter Report Title: click the "10. Recoverable e v
S Tons Cost Summary"” Report Report will show a
~ button. blank page.
4. Enter Report Sub-Title:
I~ . Calculate Seam Report.| " 7. Re-calculate Mine Models. e
PSRNt ETTes
8, Quality From: |
6. ForR ble Tons Cost S 1y Report,
Select Summary Format: * FiomSeam Table (™ FromAn Area Show Report Enor Log |
| Tutonal Project
Xz 10. Click Print/Review Report Button An error message in the
\ of Report Error Log will
\ B i & indicate that a "range table”
10:F o o | needs to be developed
L) before the Recoverable Tons
10. Recoverable Cost Summary af or Above Price | Cost Summary can be
. calculated.
—
| Project/Seam Report Not Fitered | Number of Records: 3
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Files Help

= Recoverable Tons Coal Summary Setup

coaval @

1. Furst Create or Select Summany Name:

and

he Beginning and Ending

CoalVal—A Coal Resource Valuation Program

Recoverable Tons "Coal Summary
Setup dialog table is opened.

their i |

- »

Type in the name of
the Cost Summary.
This name can then
be found in "6.
Select Summary
Format” on the
Project/Seam
Report tab dialog
window.

ranges are shown in this

jable Sel the Begiving valu and the
of Edit the Ranges for Summaty Name: end valus for a3 many ranges as
desited. The Beginning value
will used as equal to o greater
than. The End value wil be
used as less than
Using the "Create Price Ranges
Automatically will delete all
cunent 1anges for the summary
name selected.
$50.00 $60.00
$70.00 Set the
$80.00 Starting Value )
$90.00 Cieate Price Ranges Automatically:
:1;&3 " Statting Vabue:
10.
The Ending I 0
Value Ending Value:
{10000
And the Increment Increment of Range:
of Range [~ 1000
[T U B A R S A I S Create Ranges
|
Then click on the
Create Ranges button
A

Figure B.81.

develop range tables.

CoalVal's Recoverable Tons Coal Summary Setup dialog window showing the steps needed to

e ACROris Reports dialog window
P e DCF Reports tab
Cos is opened.
MineModelRepots | Poiec/SesmRepot  DCF Reports
1. Select Project. 2. Select Seam: 3. For Recoverable Tons Cost Summary
L)icnwa Test Project ~ ||.om Bed ~ mﬁx Fome -

1. Select the CoalVal

I I L LN

-

2. Select the Upper
Bed coal resources for
DCF analysis.

4, Select DCF Resource Areas:

Flesource ID|Resourcs Area Name
» 33 113
40 114
| a1 115 3. Select
"6. Calculate DCF". ) PrintTax & Haul Cost Tables
Print Mine Model
Print Resource Data
> Piint DCF Yearly Flow
Resowce area has been calculated?  True — Al Resourcs Arsa Dats
Recoverable Tons Cost Summary
ety e =
Hm&hcwﬁs;msor
Calculated fractional . .
Hsoue tons LruT Figure B.82. Selecting
1 < » | om | e | CoalVal's number “6.
Calculate DCF” button for
the Upper Bed on the DCF
= = e -|  Reports tab in the Reports
DCF Report Not Filered |Number of Records: 3 | dialog window.




by resource area. The other reports provide summaries of the
DCEF costs to mine the coal resources by allocating the costs
into cost ranges as described in the previous section.

To set up a Discounted Cash Flow (DCF) calculation and
the DCF Report, click on the DCF Reports tab, then select
the CoalVal Test Project from the “Select Project” field (num-
ber 1 in fig. B.82); select the Upper Bed from the Select Seam
field (number 2, in fig. B.82). Click on the “number 6 button,
Calculate DCF™ to calculate a DCF Report (fig. B.§2). The
DCEF Calculator dialog will be opened (fig. B.83). Select
the CoalVal Test Project under “1. Select Project,” and the
Upper Bed under the “2. Select Seam,” then click on the blue,
Calculate All Areas, LPU DCF Reports button. An LPU is
the abbreviation for Logical Production Unit, an amount of
coal resource large enough to develop one mine-life using the
assigned “Mining Method” (also see LPU in the Glossary,
appendix D). The Discounted Cash Flow calculations may
take several minutes to process, depending on the number
of “Resource Areas” being evaluated. After all of the Areas,
such as State A and State B, have been evaluated, click on the
“Report Log” button (fig. B.84) and check the comments to
see if any corrections or changes need to be made. If there are
comments that indicate areas with too small resource amounts,
click on the Small Areas Report button for the list and
resource amounts in the areas. For a more detailed explana-
tion see the Fractional Logical Production Units section in the
Program Description, appendix C. Further, if the calculations
appear to be taking too long, the user can check the PC’s Task
Manager by pressing Control-Alt-Delete at the same time.
The Task Manager will show if the program is running or not
responding. If it is not responding, then the user will have to
look for data input errors in the Coal Resource and Dis-
counted Cash Flow Areas dialog window that lack complete
data or that contain grossly inaccurate data (that is, boxes were
not filled in correctly). Now exit from the DCF Calculator
dialog window.

The lower left corner of the DCF Report dialog win-
dow contains CoalVal notes that indicate the DCF for the
Upper Bed resource area was successfully calculated and the
Area contained enough coal resources for at least one LPU
(fig. B.85). The user can now calculate a minimum threshold
price for whole resource Areas (or blocks) based on a Dis-
counted Cash Flow (DCF) analysis that recoups investment
costs at a specified after-tax “Hurdle Rate” that was set by
the user. For each “Resource Area” a “Threshold Price” and
the coal quality to market can be calculated. In addition, an
Internal Rate of Return, based on a DCF analysis (where the
net present value of all cash flows equal zero) based on a given
contract price for coal can also be calculated.

Several Reports based on the user-determined DCF
percentage will exhibit the mining costs in different formats.
The “Print DCF Yearly Flow” will provide a Material Flow
Tracking Summary Report with a “Threshold Price,”
number of Logical Production Units (LPUs) in the “Resource
Area,” and a distribution of expenses for the life of each LPU.
Click on the Print DCF Yearly Flow Report button (fig. B.86)
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and the DCF Yearly Flow Report, Print Preview dialog

will appear (fig. B.87). The first page of the Material Flow
Tracking Summary Report is a summary (fig. B.88) for one
“Resource Area” and contains the “Mine Life,” “Tons of Coal
Available for Market,” “Hurdle Rate,” and “Threshold Price.”
Also included on the summary page are the “Resource Recov-
ery Rate,” Mine Model used in the evaluation, and coal qual-
ity. If the coal was washed before being shipped, the washing
losses and recovered tons are shown. The detailed DCF Flow
Report starts on the second page of the Report (fig. B.89)
beginning with 2 years of preproduction, followed by 10 years
of mine production, and concluding with “After Tax Income”
and “Salvage” values (fig. B.90). The detailed DCF Report is
laid out like a horizontal spreadsheet and contains 12 pages to
the right of the first report page.

The other DCF Reports summarize the Recoverable
Tons by Area in cost increments determined by the user. The
same “Price Ranges” set up in the Project/Seams Report
section will be used in this section. Click on the “Recover-
able Tons Cost Summary” button on the DCF Reports dialog
window. A “Report Caption” box will pop up. The user can
enter a comment or caption that will show on the title page
of the report or else leave the title page blank and exit to the
Print Preview dialog. The Print Preview of the Recover-
able Tons Cost Summary Report by price range is shown in
figure B.91. The final DCF Report is the Recoverable Cost
Summary at or Above (market) Price Report. This Report
provides a summary of the “Economically Recoverable Tons
of Coal” on a cumulative basis from the lowest producible
price range to the top of the price range. Figure B.92 shows
this Report after calculating the Upper Bed DCF analysis.
For a further discussion of the reporting options on this dialog
see the Reports section in the Program Description Chapter,
appendix C.

Geographical Information Systems and
Coal-Quality Data Importing

Data Import Introduction

This section of the tutorial discusses importing quality
and resource data into the Area Table of a Project Seam or
data into the Seam Table of a Project. Coal-quality data are
appended to the Area Table when imported and includes the
following analyses:

1. Ashyield (for raw coal, parting, and dilution
products)

2. Sulfur (for coal, parting, and dilution products)
3. Btu (for coal, parting, and dilution products)

4.  Moisture
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= DCF Calculator

CoalVal Test
Project.

Calculate New Standard LPU DCF Report

“Calculate All Calculate Mew Fractional LPU DCF Report
Areas, LPU DCF
Reports

4. Follow the
calculation through .
the progression bars. : . Calculate All Areas. LPU DCF Reports

Figure B.83. CoalVal's DCF
Calculator dialog window
showing the steps to calculate
the Upper Bed's Discounted
Cash Flow (DCF).

... DCF Calculator
4. Finally, click on the Exit
button to leave the DCF
Calculator and return to the
DCF Reports page.

23 CoalVal Test Project
30 Import Tutorisl

73 Lower Bed
74 Upper Bed

2. The Report Log indicates

that the report was .
1 calculated and finished .
without an error. Log buton to
\_ see if the
—] DCF
calculations

w DCF Report Log =]
| Resource 1D | Area Name | Message | LMU's| Tons of Coal |§*
4 Report Begin
4 Project CoalVal Test Project ...
A Searn: Upper Bed
Figure B.84. CoalVal's DCF 1 Fieport Frished _
(Discounted Cash Flow) Calculator “73. If erors were detected
; H H they would be listed in the
dialog window shpwmg the o Wodial Eato gt
steps for calculating the DCF of a ) - Report Log and perhaps in
| | . the Small Areas Report.
resource and follow-up through
the “Report Log” and “Small Areas [Co=]] P

Reports.” | DCF Repot ot Fitered =




= Reports
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MineM These Resource eam Report DCF Reports
g v o 2. Select Seam 3. For Recoverable Tons Cost S
:orrasponcl with ~ Lower Bed A RMWSW. Format
those in the Coal P |Coalval Test Project A
Resource and
Discounted Cash
Flow Areas dialog
window for the 3 P
Upper Bed. = =
|
4 Select DCF R M v
Rwﬂ‘mmﬂm R Tons wRepotlog
3B N3
40 114 The DCF for the Upper Report Log
M 4 115 Bed resource area was
L4 .::-ccessmtly calculated. PiintT 2 & Haul Cost T ables
Pt owoid
Print Resource Data
v Print DCF ‘Yearly Flow
Resource area has been calculated?  True — A hecDaa
R le Tons Cost S
eseoinn v =
Figure B.85. CoalVal's [RRCTeYRNe kS Ceaman) loy
g . . Caloulsted Report uses fractional LPU? False Above Price
DCF Reports dialog window
. , The Upper Bed resource
showing the Upper Bed's “ |« | block contained enough
. coal resources for at
successful Discounted sitona Pl
Cash Flow calculation
containing at least one LPU 7
(Logical Production Unit).  |DCF Report Not Fitered |Number of Records: 3 A

churts

\al DCF Reports tab dialog
window is opened.

Mine Model Reports Project/Seam Report DCF Renorts
1. Sedect Project. 2. Select Seam: 3. Fot Recoverable Torw: Cost Summary
|Coalval Test Project ~ Lower Bed ~ Repor, Select Summary Format
I }CoalVal Test Project ~
» e
|| | v i e i |
esource Areas: 5. Set Filter for DCF Calculations s}
& zehac G-I CoalVal Reports shbscndieods == g
Group. ' Recoverable Tone Summary Report Logr
e [
s LAL) DCF Reports begin Click on the “Print DCF E
with the Print DCF ) FartTaceHaul Con Tebiot Yearly Flow” Report
Yearly Flow Report. Print Mine Model button.
Print Resource Data
b PmtDCFYewFlcm
il v
ecoverable T urnmary
i
ﬂwm&hcwpxwdm
Calculated Report uses fractional LPU? False Above . ,
Figure B.86. CoalVal's
1 « S L I DCF Reports tab in the
Reports dialog window
showing print buttons
i -] for the “Yearly DCF Flow
| DCF Report Not Fitered |Number of Records: 3 | Report.”
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Clicking on this icon  Project/Seam Repott
will provide a drop- )

DCF Reports
2. Select Seam

down list to expand

the table size.

Print Preview of
the Material Flow
Tracking Report.

Lower Bed
Upper Bed

“These forward buttons -
allow the user to
page through the
- I-\r:pan before printing.

R Print Preview

>

£

Iter for DCF Calculations

PrintTax & Haul Cost Tables
Print Mine Model
Print Resource Data
Print DCF ‘Yearly Flow
All Resource Area Data
Recoverable Tons Cost Summary
Aecoverable Cost Summary at o
Above Price

" This report may be
enlarged to any

screen size by pulling

. on this corner.

3. For Recoverable Tons Cost Summaty
Report, Select Summary Format:

| Tutorial Froject

e
PrintDCF Yearly -

Flow Report button
was activated.

Figure B.87. CoalVal's Print Preview dialog for the “DCF Yearly Flow Report” from the DCF Reports tab

on the Reports dialog window.
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Material Flow Tracking Summary

P.esomce 1] Mine Life (Coal FOB to Market HurdleRate Threshold Price |
[11s 10 421,945,940 16.50 %, $22.90|
Coal Parting Dilution otal
In Place Tonnage Fractional Report D
In Place Total 435,595,736 23539216 0 459,135,952
from Whole LPUs 360,313,354 19,470,977 0 379,784 331
from Carry Over 75.283382 4,088.239 - 79351621 MNumber LPU's Based on User Entered Mine Life
Annual In Place Top~ R Lis. Tors/Casl 4 Masket Humber LPU's Based on Calculated Mine Lite
LWV Part of LMU 36,031,335 . i 433 :
M Part of LMU p Hurdle Rate, and Threshold Price. o Calculated Mine L%
3rd Part of LMU 0 ~ 0
Totals 36031335 1.947 0938 37978433 Mineable R ce R Rate
Annual Run of Mine Tonnage per LPU {from mine model)
LW Part of LMU 33.112.797 1,789,383 0 34,902,180 2%
CM Part of LMU 0 0 0 n 2%
3rd Part of LMU 0 0
Totals M2 1.769.389 LPUs in the resource base, / MI':SMOI:&l :la"::{
In Place Tonnage Carry Over (CO) recovery rate, mi“? model W Dragline &:
LW Part of CO 75283382 4.068.239 and coal quality.
CM part of CO 0 0
CM part of CO 0 0 o
Recovered Carry Over Quality
L\.: Part o: [ols} 69185428 3.738.712 0 72924140 |R evised BTU 0
CM Part of CO 0 0 0 0 ey o
CM Part of CO 0 0 0 0
RevisedSulfur 0.00 %
Out of Wash Plant Carry Over Sulfur 0.00 %)
Wash Plart Recovery Rate RevisedAsh 0.00 %
LW Part of CO 69185428 3738712 0 72924140 prs
CM Part of CO 0 0 0 0 A 0100 %
3rd Part of CO 0 0 0 0
Total 69185428 3738712 0 72924140
Out of Wash Plant to Market
from whole LPU's 331127972 17893828 0 349,021 800
from Carry Over 69185428 3738712 0 72,924,140
Total 400,313,400 21 632,540 0 421,945 940

1/27/2009 1:31:04 PM

Figure B.88. CoalVal's yearly “Material Flow Tracking Summary” report showing the economically recoverable coal resources
(reserves) after Discounted Cash Flow (DCF) analyses have been run at a hurdle rate of 16.5 percent.
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Detailed Discounted Cash Flow Analysis by year with two years of pre-production and 10 years of production. p.1
Yearl Pure Coal ROM | Partings ROM | Dilution ROM Pure Coal To | Partings to Mkt | Dilution to Mkt 0&M ROM Sales Tax on  |Pure Coal ROM
Production Production Production Mkt Production Production Production Production Consumables | Development
1 0 0 0 0 0 0 $0) $0 0
2 0 0 0 0 0 0 50 50 0
3 33,112,797 1,789 363 0 33,112,797 1,789 383 0 $76,000 559 §1676 546 0
4 33,112,797 1,789,363 0 33,112,797 1,789 353 0 $76,000 559 §1 676 546 0
g 33,112,797 1,789,383 0 33,112,797 1,789,353 0 $76,000 559 §1 676 546 0
B 33,112,797 1,789,353 0 33,112,797 1,789,353 0 $76,000 559 §1 676 546 0
7 33,112,797 1,789,353 0 33,112,797 1789 353 0 $76,000 559 §1 676 546 0
i 33,112,797 1,789,383 0 33,112,797 1,789,353 0 $76,000559 $1,676 646 0
9 33,112,797 1,789,383 0 33,112,797 1789383 0 $76,000,559 §1576,646 0
10 33,112,797 1,789,383 0 33,112,797 1789383 0 $76,000,559 §1576,646 0
11 33,112,797 1,789,383 0 33,112,797 1,789,383 0 $76,000,559 §1576 546 0
12 33,112,797 1,789,363 0 33,112,797 1,789,363 0 $76,000 559 §1676 546 0
Figure B.89. CoalVal's Detailed Discounted Cash Flow (DCF) Analysis by year report (page 1) showing two years of
preproduction costs and 10 years of production.
Discounted Cash Flow Analysis with Taxes, After Tax Income, and Salvage values by year. p.14
Net Depletion | Taxable Income | State Income [ Federal Taxabel | Federal Tax  [After Tax Income Salvage
Credit Basis Tax Income
$0
$0 $0 $0 $0 $0 $0 $0
$77 927,167 | $207 041,136 $14,492879|  $192548 256 $67,391,890 | ($1,020,882,270) $0
$77.927167 | $213,351 650 $14934 15|  $198.417 034 $69.445 962 |  $228,270 635 $0
$77 927 167 | $213523317 $14 946632 $198.576.684 $69,501 840  $227 699,408 $0
$77 927 167 $213 694 9583 $14 958 b49 $198.736.334 $69 557 717 $228,478,180 $0
$77 927 167 $213 866 650 $14 970 b66 $198 895 985 $69 513 595 $222 640 307 $0
$77927 167 | $214038317 $14982682| $199.055635 $69669,472| $228010,725 $0
$74232074|  $194,127 734 $13588941 $180538.793|  $63,188577| $211,838685 50
$70,268 627 $198 B07 054 $13.902 494 $184 704 560 $64 546 596 $211 698,987 $0
$66,305,180 | $203,077 334 $14215413]  $188.861.921 $66,101 672 $209,762.825 50
$62341733|  $207 776,152 $14544 331 $193231822|  $67631,138| $209,314,813 50
$61,967 927 |

Figure B.90. The final page of CoalVal's Detailed Cash Flow Analysis report showing the Tax costs, After-Tax Income, and
Salvage values by year.



Recoverable Tons Cost Summary Report showing the economically recoverable tons of coal.
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% of Total Tons
Report Caption
Price Range Auger  Contour SlﬂW tuck & Shovel Continous Miner Longwall Total
>= price < R ble tons bet a
$1000 - $2000 0 0 0 0 ‘*—-—cf.ﬂ;ffm and $20 per g, - 103,165,308 9.86%
$2000 - $3000 0 0 0 2 Recoverable tons b a — 961,358,423 989%
$3000 - $4000 0 0 0 0 ﬁ_‘___o::t_ofszuandsaoper_tm./} 0 0.00%
$4000 - $5000 0 0 0 0 0 0 0 0.00%
$5000 - $6000 0 0 0 0 0 0 0 0.00%
$6000 - $70.00 0 0 0 0 0 0 1] 0.00%
$70.00 - $20.00 1] 0 0 0 0 0 0 0.00%
$2000 - $90.00 0 0 0 0 0 0 0 0.00%
$6000 - $100.00 (i 0 0 0 0 0 0 0.00%
$10000 - $100.00 0 0 0 0 0 0 0 0.00%
Figure B.91. CoalVal's “Economically Recoverable Tons Coal Cost Summary Report” for the Upper Bed showing the
economically recoverable tons of coal by incremental cost.
Recoverable Tons Summary at or Above (market) Price Report
% of Total Tons
'_—-"\-::)_Report Caption shwy
Price Range Auger  Contour Strip Dragine  Mountain Top  Truck & Shovel  Continous Miner Longwall Total
= pree = Cumulative tons of
$1000 - $2000 0 0 0 economically recoverable coal. - 103,165,308 996%
$2000 - $30.00 0 0 0 0 0 1,064,523,731 101.75%
$3000 - $40.00 0 0 0 0 0 1,064,523,731 101.75%
$4000 - $5000 0 0 0 0 0 1,064,523,731 101.75%
$5000 - $60.00 0 0 0 0 0 1,064,523,731 101.75%
$6000 - $70.00 0 0 0 0 0 1,064,523,731 101.75 %
$7000 - $30.00 0 0 0 0 0 1,064,523,731 101.75%
$2000 - $00.00 0 0 0 0 0 1,064,523,731 101.75%
$5000 - $100.00 0 0 0 0 0 1,064,523,731 10175 %
$10000 - $100.00 0 0 0 0 0 1,064,523,731 101.75%

Figure B.92. CoalVal's “Economically Recoverable Tons Coal Cost Summary at or Above (market) Price Report” showing the
cumulative economically recoverable tons of coal for the Upper Bed coal resource.
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5.  Fixed carbon, and

6.  Volatile matter.

Coal resource data are added as new records to either the
Seam or Area Table:
Area Identification (ID)
Area name
Mine model used (underground or surface)
Mining Data
Acres
Tons coal to be mined
Tons parting to be mined
Is coal washing required?
Mine life (in years)
Coal quality (Sulfur, Ash, Btu, Moisture)
Restrictions to coal mining (lost coal and parting tons)
Mined out resources
Resources in barriers
Technical restrictions
Environmental restrictions
Coal, parting, and dilution densities
Coal bed name
Taxing district with appropriate taxes
Haulage costs from wash plant to loadout or to power
plant
Desired hurdle rate
Coal resource and quality data can be imported from
database tables as .DBF files or Comma Separated Values
(CSV) files for both quality and coal production data. To
import data into CoalVal use the Tools pull-down menu
(fig. B.93) on the Projects window. Figure B.94 is an image
of the Tools menu. The first two menu items are for importing
coal resource and quality data into Seam or Area Tables and
the last two are for adding coal quality into Areas that already
exist but do not contain coal-quality data.

Comma Separated Value Data Files

This discussion will address importing from a Comma
Separated Value (CSV) text file into a Seam and importing a
database (DBF file) table into the Area Table. The importing
of DBF tables is the same as CSV files. In all cases there must
be a Project entered into the Project Table of the Projects
window before Seam data can be imported; and a Seam
record must be entered into the Seam Table before data can
be imported into the Area Table. Finally, Area records must
be entered into the Area Table before coal-quality data can be
imported into the Area Table.

When one creates a CSV text file for use in CoalVal, the
following rules apply:

1. The first row must be the names of the data fields,
separated by commas.

2. Do not put spaces in the field names. For example
“Coal Density” will not work, but “CoalDensity”
will.

3. Do not place commas after the last field name or
field value. For example “Name,Coal Density,” will
not work, but “Name,Coal Density” will (without
the comma following “Density”).

4. Do not leave a field value blank. For example
“2,3,,4.0” will not work, but “2,3,0,4.0” will.

5. Commas are not allowed in the numbers. A CSV text
file is a comma separated values file, so a comma in
a number is a separation. For example 2.0,3,10,000
has four separations, but 2.0,3,10000 has three sepa-
rations. So if the last number is 10000, do not use
commas in the number.

The following is an example of a CSV text file:
Sulfur,Ash,Btu,Moisture,Org Coal Tons,Dilution
Density,Parting_Density,Name
5.0,6.0,8552,28,9293849015,2900,3200,Fred
5.2,6.2,8700,28,10293849015,3000,3300,Sam

Seam Import

The following coal resource and quality data will
be imported into the Seam Table of a CoalVal Project.
Remember that this import will add new records to the Seam
Table and a Project must be created before it can have data
imported into it (see the Creating a Project section in the
beginning of the Tutorial Chapter). The import will not append
data to existing Seam Table records.

The first step is to select or create a new Project. If the
user has created working Projects in the past and desires to
use a previously created Project, then select that Project and
continue. If, however, the user is working in the Tutorial for
the first time, then a new Project must be created. The Coal-
Val Test Project is displayed in figure B.95 but it contains
data in its Areas Table that may be saved for future reference.
Therefore, it is necessary to create a new Project. Click on the
“insert” (+) button in the Navigation Bar and type in Import
Tutorial over the “None Project” name and click on the check
mark or post button on the Navigation Bar (fig. B.95). Select
the Import Tutorial Project Name. The next step is to open
the import window. This is done by clicking the Import From
CSV file menu item under the Tools menu on the Projects
window (fig. B.96).

The ArcView Import and Export dialog window is
now open. CSV data are imported into CoalVal by creating
a Schema to relate the fields in the CSV file to the fields in
the Seam/Area Tables of CoalVal. The Tutorial Schema is
already developed and can be selected from the Use Schema
for Import of DBF or CSYV file tab (fig. B.97). However, in
this portion of the tutorial a new schema will be created for
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Projects dialog window

CozlVzal 1. Click on the "Tools" Coal Resource and Di
drop-down menu, Cash Flow Areas Table.

Projects Seams, Ares

Seams

% Ash in coal, parting mamﬁal,

and dilution material. __/

| 1
% Sulfur and BTU in coal, parting

material, and dilution maM

2 % Moisture, % Fixed Carbon, and

% Volatile Matter in the coal bed
= (data not available for sea_rn:j.‘/

T e ok =AY e OREE
Expand All | Collapse Al Edit/Add Tax Table ”EdeddHa\J Table
[ Recacuste Cons
Create "Area Name"
Setup Sorting Codes
Mine Model Calculation Error Report

Add Areas lo a Seam | CoalVal Test Project \ Uppes Bed

B

Figure B.93. Importing coal quality into the Coal Resource and Discounted Cash Flow Areas tab in the
Projects dialog window from a .DBF or CSV file using the Tools drop-down menu.

T

Ime

ort From CSY Importing

From ArcView Table (DBF . resource data
Export Area Table Data
Resource Area Data Review llﬁpol'ﬁﬂﬂ coal
Bulk Change Area Mine Mode!  quality data into
Delete all Areas Areas Table
Import Quality W.NMFM
Import Quality Data From DBF File

Figure B.94. Using CoalVal's “Importing Quality Data
From DBF File” in the Tools drop-down menu to import
Upper Bed coal-quality data into the Coal Resource and
Discounted Cash Flow Areas table.
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o Projects _ 5. Now, click on the Tools - B
s e

CozlVal

Project Notes:

ale |Less Than Heeding|
1/28/2009  12inches
1/8/2003  1Zinches

b Import Tutanal

Coal/al Test Project

3. The (*) indicates

this is a new
Project entered 2. Typein: "Import
aner cuc”m o w

1. Click on the
Insert (+) button
to add a new
project.

Add Projects [None \

Figure B.95. Adding a new Project under CoalVal's Projects tab and Projects dialog window called
“Import Tutorial.” Then beginning to import coal-quality files process into the Seam table by clicking on
the Tools drop-down menu (item number 5.)

Import From CSY file

Import From ArcView Tau'e (DBF data table)
Export Area Table Data -
) Click on the

Resource Area Data Review “Import From |
Bulk Change Area Mine Model CSV file" to
Delete all Areas import into a

. Seam table.
Import Quality Data From CSV File
Import Quality Data From DBF File

Figure B.96. Importing coal-quality data using CoalVal’s
Import From CSV file on the Tools drop-down-menu of the
Projects dialog window.



.. ArcView Import and Export

2. Then click on
the "Open CSV
File" button.

I~ Mine Model I

: 3. Using the "Look in: file navigation
Place ac box" locate the "SeamimportTuT.csv”

Haul file in the "ImporntExportDB" folder. NI T
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1. Upon Opening the ArcView Import and [- [o]x
Export dialog window click on the "Use
Schema for Import of DBF Table or CSV file"

§ Open Seumlm%:r?TuT.m E”E
..... e,
My Documents
5. Select "Open™
g’ and the CSV file
My Computer will open.
= \'--—
1
My Network  File name: | | =
Files of . ] =
|Tables Path:  D:AGILLETTE COALFIELD EVAL\GILLETTE CF R{ e | CSV test fles [".csv) -] Cancel |

Figure B.97. QOpening a Coal Quality CSV file, “SeamImportTut.csv,” in CoalVal’s Use Schema for
Import of DBF Table or CSV file dialog tab in the ArcView Import and Export dialog window.

importing data into the Seam Table. The new schema will be There are two seams that need to be imported from
named “Seam Import Tutorial” later in this exercise. this file. Click the Create DBF or CSV Import Schema tab
The first step in creating a Schema for a CSV import is (fig. B.99). The four steps used to create the schema are as

to open the file desired for import. Click the “Open CVS File”  follows:

button on the Use Schema for Import of DBF or CSV file
tab and with the “Open dialog box,” navigate to the loca-
tion where CoalVal is installed (perhaps in C:\Program Files\
USGS\CoalVal). This example uses a file named “Seam-
ImportTut.csv,” located in the “ImportExportDB” folder

(fig. B.97). Open the “ImportExportDB” folder and select
the “SeamImportTut.csv” file and click the “Open” button.
The file contents are displayed on the bottom half of the Use
Schema for Import of CSV file tab. Adjusting the column
widths is done by holding the left mouse button on the column
line and moving it to the left or right to decrease or increase
the width. If a column cannot be reached, then the Slide Bar
above the Status Bar at the bottom of the dialog window can
be used to move the columns. After adjusting the column
widths the contents should look like figure B.98.

Step 1. Has already been completed by opening the CSV

file.

Step 2. Creates a new schema record to store Schema

definitions. To do this, click on the “2. Create DBF
CSZ Schema” button. An “Input Schema Name:”
dialog will pop up and the new schema name can be

entered. For this example enter Seam Import
Tutorial and click the OK button (fig. B.99).

Step 3. Adds the relationship records to the schema

to relate the CSV file fields and the Seam Table fields.
From the pull-down box labeled “DBF/CSV Fields”
select “Name” (fig. B.100). Next select the field in the
Seam Table that relates to this CSV field. This action
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EEX

o ArcView Import and Export
File Import Type Fcpoc Help

Use Schema for Import of DBF Table or CSY file

. 1. Next, Click on the
"Create DBF or CSV
Import Schema" tab
to create a schema.

EEDDBE

~ Place a constant into CoalVal Data Record: 5
[~ HaulCostID | 0
[~ TaxTatle ID | 0

e @Vl eswill bemporied
mio e Aress oiiieselecien

Import CSV File

CSV Coal Quality data file
opened through the
ArcView Import and

Export feature.

Moisture  |Org_Coal_Tons

[~ Mine Model 1D | 0

seqrn or mto the Seams of the

Holseizelpre) s

/ file. This import will

2
62 e700 28

9293843015 2900
10293849015 3000

3200 2200 Fred
3300 2250 Sam

™

<
2 |

Tables Path:  C:\Program Files\USGS\Coalval|ImportExportDE\Seamlmport Tut, csv

4

Figure B.98. Coal-quality data opened in CoalVal's Use Schema for Import of DBF Table or CSV
file tab of the ArcView Import and Export dialog window.

is done by using the list box under the heading
CoalVal (fig. B.101) and selecting:

LISt

“Seam—‘Seam Name’.

Step 4. Remember that Seam information is being
imported, so select only Seam fields for the schema.
Now that an item (“Name”) has been selected from the
CSV file and an item from the CoalVal Seam Table
(“Seam — Seam Name”), click the button labeled
number “4. Accept Relationship -->" (fig. B.102).
The first line of the schema is now displayed in
the list box titled DBF/CSV Import Schema.
Repeat steps 3 and 4 steps for Sulfur, Ash, Btu,
Dilution Density, Moisture, and Orig Coal Tons.
The list box should now look like figure B.103.

Now look at one line of the schema to see what this list
box is defining. Use the line: “Seam — ‘Seam Name’= [Name]
{24}” (fig. B.103). The line is broken into four parts. The first
part contains two import types. The first type is Area and the

second type is Seam. In this line, data are being imported into
the Seam Table by the “Seam -- . The next part is the Seam/
Area Table field name, [“Name”]. Here the “Seam Name”
field of the Seam Table is used to relate to the [“Name™] field
of the CSV file. The fourth part {“24”} is the position on the
Seam/Area field in the CoalVal: list box.

If an item is added to the schema by mistake, the Navi-
gation Bar can be used to delete the record. The Advanced
Schema Layout tab is used only for importing Area data,
so it will not be used in this example. The schema is now
created and ready for importing data into the Seam Table.

To import the data click the Use Schema for Import of DBF
or CSV file tab. Make sure that the Seam Import Tutorial
Schema is selected and then click on the “Import CSV File”
button (fig. B.104). A question pop-up will ask if the user
wants to import the data into the Import Tutorial Project;
click on the OK button and the data import will be completed
(fig. B.105). The “Import Error Report” list box should contain
a message stating that the “Import Finished.” Exit out of the
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.. ArcView Import and Export

~ Create DBF or CSV Import
Schema tab dialog
window is opened.

Do NOT create schema fi both Area and Seam Imp
o e

bls/CSV file, then from Coalval 1. Click on the "2. Create
DBF/CSV Schema™
button to show the “Input
. Schema Name:" dialog.

- "Tons of Partings to be mined"
~"Tay Table ID"

2. Type in the new
Schema Name: “Seam
Import Tutorial”.

3. Then click on the
"0K" button.

Enter Mame for Schema:
|Seam Import Tutorial

2 | | 4
ables Path:  C:\Program Files\USGS\CoalvallImportExportDB\Seamimport Tut.csv A

Figure B.99. Creating a new Schema Name, “Seam Import Tutorial,” in the “Input Schema Name”
box under CoalVal's Create DBF or CSV Import Schema tab and the ArcView Import and Export dialog
window.

Sulfur  DBE/CSVFields: A

Figure B.100. Selecting the
“Name” to related CoalVal's
“DBF/CSV Fields:” and the field
name in the Seam tables.
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w ArcView Import and Export

File Import Type © ] ’ Create DBF or CSV Import
' : Schema

" 2. Select
“Name” : and Sez
from the - ' New Seam Import
drop- B CVS File 1. Click on the Tutorial schema
down list. "DBF/CSV Fields:"

4. Click on the "Accept
Relationship-->"

3. Select "Seam--
"Seam Name" from
the CoalVal: list

Seam - "Orginal Tons Coal"
Seam - "Pre-Mined Underground Tons Coal
Seam - "Pre-Mined Underground Tons Parting”
Seam - ""Pre-Mined Underground Tons Area™
- B Seam - "Pre-Mined Surface Tons Coal”
Figure B.101. CoalVal's Seam - "Pre-Mined Sutace Tons Patting”

“Seam Import Tutorial” (shown sl b i b
in green) schema name

showing the steps to create rtr b bbbt Tons Perting"

the new schema relationships SR s Tt e - ---ﬂ---n

under the Create DBF or CSV
Import Schema tab on the
ArcView Import and Export
dialog window.

w ArcView Import and Export

After clicking on the \ The "Schema Line

"4. Accept Item"” will then show
Relationship--> button, the import schema:

Seam - "Pre-Mined Surface Tons Parting

Seam - "Pre-Mined Surface Tons Area"

Seam - "Less than Restrictions Tons Coal”

Seam - “Less than Restrictions Tons Parting”

Seam - "Less than Restrictions Tons Area"

Seam - "Environmental Res Tons Coal" . ,
Seam -+ “Envionmental Res Tons Parting” Figure B.102. CoalVal's

Seam - "Envionmenta Res Tons Area” v | <> =] | e “Schema Line Item” showing
the relationship between

the “CoalVal: table” (Seam —
“Seam Name”) and the “DBF/
CSV Fields = [Name]{24}".
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(=13

e ArcView Import and Export

Create DBF or CSV
Import Schema

1 both NPOIS Seam Import

2. Create DBF/CSV Schama - Tutorial

- “Seam Name' = [Name}{24}

- "fish'" = [Ash}{26}

~"BTU" = [Bru}{27}

~ "Dilution Denstiy" = [Dilution_Density}{48}

- "Moisture" = [Maisture {28}

- "Orginal Tons Coal" = [Org_Coal_Tons}{29}
- "Sulfur'" = [Sulfur]{25}

Schemas developed to
import Coal Quality from the
CSV file to the CoalVal
Seam Table.

Figure B.103. CoalVal
Schemas developed to import
coal quality from a CSV file into
the “CoalVal: Seam” table on
the Create DBF or CSV Import
Schema tab under the ArcView
Import and Export dialog

T e e e = window.

«w ArcView Import and Export

“Use Schema for Import of DBF
Table or CSV file" tab is opened.

Make sure the correct Schema
(Seam Import Tutorial) is
highlighted.
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EEDDBEE
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£ Ll
— — — = File” button to import coal

2 | v

Tables Path: _ C:|Program Files\USGS\CoalVallimportExport DB Seamimport Tut csv 4 quality into a Seam table.

|»
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4. After the import is
completed a message: “Import
Finished" will be shown in the

Import Error Report.

1. After the "Import CSV
File” button was pushed,

= Tu_uu_a_ln

2. AConfirmation
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ArcView Import and Export dialog window and navigate

to the Seams tab dialog window under the Main Projects
Menu. Figure B.106 shows the “Seam Name” dialog for the
Sam Seam with the coal quality and original tons of coal
imported.

DBF File Area Data Import

The user will need a CoalVal database with at least two
mine models and three tax tables to complete this exercise.
These mine model and tax table files are included with the
CoalVal program in the ImportExportDB file folder; if the
Project Tutorial and the CSV Seam Import have been com-
pleted, then those models and tables have been used.

The figures shown may not match the CoalVal screen
exactly. The figures shown depend on which Tax Tables,
Haul Cost, and Mine Models have been entered into the
CoalVal database. If the Mine Models, Tax Tables, or Haul
Cost Tables do not match the examples given, use any Mine
Model, Tax Table or Haul Cost Table in the CoalVal data-
base. For this exercise in the Tutorial the name of the Mine
Model, Tax Table, or Haul Cost Table is not an issue.

In this section of the Import GIS and Quality Data
Tutorial, data will be imported into the Area Table of a
Seam. This import will add new records to the Area Table
rather than appending the data to existing Area Table records.
A Project and Seam Table need to be created (see Project
Tutorial and CSV Seam Import). The first action is to select
the Project and the Seam. In the last example (CSV Seam
Import) the Import Tutorial Project record was created and
it had two seam records. Now, open the Seams tab under the
Project Menu and click on the Seam named Sam. Make sure
that the Project and Seam needed for the import have been
properly selected. The Projects window status bar should look
like figure B.106 (the status bar runs along the bottom of the
Projects window). The next step is to open the import win-
dow. Do so by clicking on the Tools drop-down menu on the
Main Projects Menu (fig. B.107), then clicking on the Import
From ArcView Table (DBF data table) menu item (fig. B.108).

Importing a Comma Separated Value (CSV) file is the
same as importing a DBF table except that a CSV file rather
than a DBF table is opened. The ArcView Import and
Export window should now be open (fig. B.109). Importing
data into CoalVal is done by creating a Schema that relates the
fields in the DBF table or CSV file to the fields in the Seam
or Area Tables of CoalVal. If a Schema has been previ-
ously developed, it can be selected from the Use Schema for
Import of DBF or CSYV file tab. In this tutorial a schema will
be created for importing data into the CoalVal Area Table.

The first step in creating a Schema is to open the file
to be imported. In this case it will be imported from a DBF
table. Click the “Open DBF Table” button on the Use Schema
JSor Import of DBF or CSV file tab. This will open a dialog
allowing navigation to the Import ExportDB folder found
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where CoalVal is installed. Then select the file named MAN _
IMPORT.dbf and click the “Open” button. The file contents
will be displayed on the bottom half of the Use Schema for
Import of DBF or CSV file tab (fig. B.110).

In this next example the Advanced Schema Layout on
the ArcView Import and Export Window will be used to
add CoalVal database information to the Area Table. That is,
every coal pod (same as a geographical area, see the Glossary,
appendix E) number will have a different Tax Table. Notice
that in figure B.110 there are three different POD numbers
requiring three different Tax Tables. Also, there are two dif-
ferent stripping ratios (3:1 and 6:1), which will require a Mine
Model for each ratio.

Creating an Import Schema

To create an Import Schema, click on the Create DBF
or CSV Import Schema tab of the ArcView Import and
Export window and follow the next four steps.

Step 1. Creates the actual Import Schema for the
Project. There are four steps to create a schema
on this dialog window (fig. B.111). The first step,
opening the database DBF Table (fig. B.110),
was completed in the previous section (DBF file
Area Data Import).

Step 2. This step creates a new schema record to
store the schema definitions. Click on the “2.
Create DBF/CSV Schema” button (fig. B.111). A
prompt will ask for a Schema Name. Type in: Area
Import Tutorial and click the OK button.

Step 3. Relationship records will now be added to
the schema to relate the DBF table to the Area Table.
To establish the first relationship, refer to item “3.
Select a field from your DBF table/CSV file, then a
field from CoalVal. DBF/CSV Fields:.” In the
figure B.111 dialog, click on the pull-down box
(fig. B.112) labeled: “DBF/CSV fields” and select
“Mine_Cat.” There is no “Area Name” in the
DBF table to import, but the “Mine Cat” field has
information that could be useful, so it will be used
for the “Area Name.” Next select the field name
from the “CoalVal: list” box that relates to this DBF
field name, in this case “Area Name” (fig. B.113).
Remember that Area information is being
imported, so do not use the Seam fields for the
schema.

Step 4. Now that an item has been selected from
the DBF file and an item from the Area Table,
click the button labeled “4. Accept
Relationship -->" (fig. B.113).
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Figure B.107. Setting up for the import of coal resources and locations from an ArcView DBF table
by clicking on the Tools drop-down menu with CoalVal's Seams tab open under the Projects dialog

window.

Import From CSV file  Tools drop-down list
Import From ArcView Table (DBF data table)
Export Area Table Data .
Resource Area Data Review E:::ik::
Bulk Change Area Mine Model F,‘I:m
Delete all Areas ArcView
Import Quality Data From CSV File . Table”.
Import Quality Data From DBF File

Figure B.108. Opening CoalVal's Tools drop-down
menu from the Projects dialog window to use the Import
From ArcView Table (DBF data table) item to import coal
resources and locations.



Appendix B—CoalVal Project Tutorials 123

The "Use Schema for Import of
DBF Table or CSV file” tab in
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... ArcView Import and Export

The “Create DBF or CSV
eate DBF ot CSV Impott Schema Import Schema" tab
dialog window is opened.

Do NOT cre b i i Imports
Credle DBF/CSV Schema e 2 oo
DBF/CSV Schema” button

taf u DEF b to show the "Input Schema
Name:" dialog.

2. Type in the new
Schema Name: "Area

Import Tutorial".
\\

" 3. Then click on the
"OK" button.

.
Tables Path:  |C:\Program Files\USGS\Coalval\ImportExportDBYMAN_IMPORT . dbf

Figure B.111. Creating a new Schema Name, “Area Import Tutorial,” to import coal resources
and locations into the Area table.

Figure B.112. Records under
CoalVal's “DBF/CSV Fields” table,
beginning with “MINE CAT", will
be related to the “CoalVal: Areas
fields” through schemas to import
data into the Coal Resource and
Discounted Cash Flow Areas table.
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2. Click on the "4.
Accept Relationship-->"

- "Tax Table ID"

- "Haul Cost Table ID"
- "Mine Model ID"
- "Washed?"

button.

T

3. The Schema Line Item
shows the first DBF/CSV
Import Schema.

1. Select the field name, "Areas -- 'Area

Name™ from the CoalVal: "list box" that
relates to the MINE_CAT DBF field name.

5

2

Tables Path:

|C:\Program Files\USGS\Coalval\ImportExportDB{MAN_IMPORT.dbf /J

Figure B.113. Selecting the “MINE_CAT field” from the “DBF/CSV Fields” drop-down list to relate

to the “CoalVal: field list: Areas—'Area Name™”. This figure shows forming and accepting an import
schema relationship shown under the Schema Line Item on the Create DBF or CSV Import Schema tab
and the ArcView Import and Export dialog window.

The first line of the schema is now displayed in the list
box titled DBF/CSV Import Schema (fig. B.113). Repeat
steps 3 and 4 for the following items:

DBF/CSV Fields: CoalVal Area Table

COAL_ACRES = Area Acres

POD = Coal Bed Name

REMAIN COA = Tons of Coal to be Mined

AVAIL PTG = Tons of Parting to be
Mined

The resulting Schema Line Items should look like
figure B.114.

The “DBF/CSV Field,” “POD” (fig. B.112), will be used
for importing coal-quality data into the “Coal Bed Name field”
in the Area Tables (fig. B.114). The user can import a differ-
ent set of coal-quality data for each “POD” number. The three
different “POD” numbers exhibited on figure B.110 (1, 2, and
3) will be related to the coal-quality data for its import into the

Area Table. Three “Area Table fields” (“Area Name,” “Taxing
District,” and “Coal Bed Name”) are open to the user to place
“POD”-like information into the Area Table. These fields are
not used by CoalVal and are available for the user to import
any nonspecific data into CoalVal’s Area Table. After the
schemas are constructed, post the additions by clicking on the
“checkmark’ on the Navigation Bar. The completed import
schema should look like figure B.114.

An explanation to one line of the schema in figure B.113
might help to better understand Import Schemas. The line:
“Areas -- “Area Name”= [MINE CAT]{0}” can be broken
into four parts. The first part is the import type of which there
are two types, Area and Seam. The line shows that import into
the Area Table is by the “Area —.” The third part of the line
is the Seam/Area Table field name where the “Area Name”
field of the Area Table is relating to the [“MINE_CAT”] field
in the DBF table. The fourth part, {“0”}, is the position on the
Seam/Area field in the “CoalVal list” box.
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Figure B.114.

Five “Schema Line Iltems” were developed under CoalVal's Create DBF or CSV

Import Schema tab and ArcView Import and Export dialog window to import coal resource data
into CoalVal's Coal Resource and Discounted Cash Flow Areas table.

Advanced Schema Layout

The third tab in the ArcView Import and Export dialog
is the Advanced Schema Layout tab (fig. B.115). This tab is
used only for importing Area data and will be used to add the
tax table and mine model information to the Area Table. Click
on the Advanced Schema Layout tab to open this dialog.
There are two steps shown in this dialog.

Step 1. The first step is to make sure that the correct
schema has been selected. The “Schema Names” in the
“I. Select Schema: ” should be similar to those shown in
figure B.115. Be sure that the DBF resource table is still open
in the Use Schema for Import of DBF Table or CSYV file tab
(fig. B.110).

Step 2. Step 2 information can be added to the Area
Table from three items that are in any developed CoalVal
database:

1. Mine Model

2. Tax Table

3. Haul Cost

Remember that before Areas are imported into CoalVal,
the Mine Model records, Tax Table records, and Haul Cost

records must already be created. For this tutorial any CoalVal
database can be used that has at least three tax tables, two
mine models, and one haul cost record. Remember that a Tax
Table for each different “POD” value (a “POD” is a geograph-
ical area defining a particular Mining Method, Tax informa-
tion, and coal quality, see appendix E, Glossary of Terms) is
needed in the DBF table (fig. B.116). The first step is to select
the “Field Name: POD” from the pull-down list box under the
“2. Create Advanced Schema’ button.

There are three values in the “POD” record in the DBF
table (fig. B.110). They are 1, 2, and 3, so type in the number
“1” into the “User Entered Value:” edit box, since this entry
concerns Tax Tables, select Tax Table from the list as shown
in figure B.117.

Notice that the list box after the equals sign (“=") dis-
plays a list of all the Tax Tables that have been entered into
the CoalVal Project database. Select the State A-Lower Bed
Tax Table and click the “Click to Accept Layout” button. The
dialog should look like figure B.118. In this action, the import
routine was directed to acknowledge that wherever it finds a
“POD” value of ““1,” place the State A-Lower Bed Tax Table
into the Area Table record along with the associated data set
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Figure B.115. CoalVal's
Advanced Schema Layout
tab on the ArcView Import
and Export dialog window
showing steps 1 and 2 for
development of an Advanced
Schema.
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Figure B.117. Under
CoalVal's Advanced Schema
Layout in the ArcView Import
and Export dialog window,
“Tax Table” is selected from
the field list and the available
tax tables in the CoalVal
database are revealed in the
list box.
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The “Advanced Schema
Layout” tab dialog window
is opened.

CoalVal Database: State A
and State B - Upper and
Lower Beds Tax Tables.

131 State A - Lower Bed
132 State A - Upper Bed
133 State B - Lower Bed

"Advanced Schema
Layout:" PODs to Tax
Tables relationships.

Tables Path:  C:\Program Files\USGS\Coalval\ImportExportDEYMAN_IMPORT . dbf

Figure B.119. CoalVal’'s Advanced Schema Layout for the three “POD” locations, relating the DBF

table to CoalVal's Tax Tables.

on the Create DBF or CSV Import Schema tab. Now add
an Advanced Schema Layout for the other two “PODs” with
values of “2” and “3” using the State A-Upper Bed and State
B-Lower Bed Tax Tables. The dialog should now look like
figure B.119.

Next, the Mine Model records need to be added to
the import list in the Advanced Schema. A Mine Model is
needed for each different stripping ratio value (the column
header is “Strip_Rat,” an abbreviation for stripping ratio)
in the DBF table (fig. B.110). The first item to select is the
“DBF Field Name: Strip_Rat” from the pull-down list box
(fig. B.120).

There are two values in the “Strip Rat” record in the
DBEF table (fig. B.110), “3” and “6,” representing a 3:1 strip-
ping ratio and a 6:1 stripping ratio. First, set the stripping
ratio, “Strip_Rat” value of “3,” by typing the number “3” into
the “User Entered Value: edit box.” Since this concerns mine
models, select Mine Model as in figure B.120, then select “TS
Dragline 3:1, and click the “Click to Accept Layout” button.
Notice that the list box after the equals sign (“=") displays a
list of all the mine models that have been entered. The dialog
should look like figure B.121.

The import routine was just directed to acknowledge that
wherever it finds a stripping ratio, “Strip_Rat” value of “3,” it
is to place the selected mine model into the Area Table record
along with the data set up on the Create DBF or CSV Import
Schema tab and any other Advanced Schema layouts, such
as a Tax Table. Now add an Advanced Layout for the other
stripping ratio, “Strip_Rat” value of “6,” then select “TS
Dragline 6:1, and press the “Click to Accept Layout” button.
The resulting dialog should be similar to figure B.122. If by
accident an Advanced Schema Layout is entered that is not
desired by the user, the Navigation Bar can be used to select
and delete the item.

The Haul Cost Table developed earlier in the Tutorial
Chapter for the CoalVal database will be the only haul cost
used in this tutorial exercise. That Haul Cost Table named
Example Haul Cost will be related to the item, COUNTY,
from the “DBF Field Name” drop-down list. Use the number
“1” for the “User Entered Value” (the county value from the
DBF table, fig. B.110), then select “Example Haul Cost.”
After selecting these values, click on “Click to Accept Lay-
out” and the Advanced Schema Layout will be developed

(fig. B.123).
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There is a second way that a single source or constant
number can be imported into the Area Table. This second
method is for demonstration and does not need to be com-
pleted at this time because the Haul Cost data will be imported
through the Area Import Tutorial Schema. Since the same
Haul Cost will be used for all of the data imported, a con-
stant value for haul costs will be added to all records that are
imported. To do this click the Use Schema for Import of DBF
or CSV file tab. In the gray area, under “Place a constant into
CoalVal Data Record,” place a checkmark in the “Haul Cost
ID” box and type in the “Example Haul Cost Entry Table ID,”
“212” (fig. B.124). Every Mine Model, Tax Table, and Haul
Cost Table has a unique value assigned to it. The Haul Cost
Table found under the Main CoalVal Menu/Tools/Mine Data/
Mine Data, Haul Cost, Taxes, Equipment, and Employees
dialog window contains the ID number of “212” (fig. B.125).
Identification (ID) numbers were discussed in the Tax Table
and Haul Cost Table Construction sections earlier in this
chapter.

Before continuing with the import, make sure that the
correct Project is selected (Area Import Tutorial) under the
Project Name on the Projects dialog window. Now the data
are ready to import into the Area Table. Click on the Use
Schema for Import of DBF table or CSV file tab dialog win-
dow to import the data (fig. B.126) and then click the “Import
DBF Table” button. A successful import is indicated by the
“Import Finished” message in the “Import Error Report”

(fig. B.127). All records will be imported into the Area Table
in Projects/Coal Resources and Discounted Cash Flow
Areas tab (fig. B.128).

In the next section the user will import coal-quality
data into the Area Table. The coal quality will indicate that
the high ash content will require the coal to be washed to
become a saleable product. Therefore, click on the “Washed?”
coal boxes in the Mine Data Group of the Area Table to
activate the coal washing cost and recovery part of CoalVal

(fig. B.128).

Quality Data Import

The same warnings given in the DBF File Area Data
Import section of this tutorial are applicable here. In this sec-
tion, coal-quality data will be imported and appended into the
Area Table of a Seam. As with any of the data imports, it is
necessary to have a Project created (see the Import GIS and
Quality Data Tutorial sections) before importing data. In addi-
tion, the Project must have a designated Seam Table before
importing coal-quality data into an Area Table. And lastly,
since information will be appended to the Area Table records,
those records are needed in the Area Table. The records
developed in the Import Tutorial Project and Seam: “Sam”
will be used in this portion of the Tutorial Chapter. The status
bar in the Projects window should look like figure B.128.
Click on the Tools drop-down menu on the Project dialog

window (fig. B.129),; now select Import Quality Data from
DBF File from the menu list (fig. B.130).

The first step in importing data is to open the DBF file.
After the Import Quality Data dialog window is displayed
(fig. B.131), select the Import Quality Data tab (upper left
side), and click on the “2. Open Import DBF Table” button.
When the “Open” dialog box is displayed, navigate to the
QualityTest.dbf file (found in the ImportExportDB folder)
where CoalVal was installed, and click on the “Open” button
(fig. B.131). The values in this table (fig. B.132) are not real
quality numbers. They are test values that will allow the user
to ascertain, after the import, where the values went in the
Area Table. The next section will show how to create a field
name relationship between the fields in the DBF import files,
QualityTest.dbf, and CoalVal’s Area Table.

Field name relationships have been explained in previous
sections; however, their importance is paramount and will be
reviewed again. These relationships are used to relate data-
base fields in the import files (with a naming convention) to
database fields in CoalVal’s Area Table. In this example the
import DBF file has a field name of “Ash C.” This “Ash C”
field is where the ash content of the coal was stored. CoalVal
is not aware of this field relationship until the user relates the
DBEF file field name to a CoalVal Area field. Record relation-
ships are used to tell CoalVal which records of the import file
need to be placed into records of CoalVal’s Area Table. So, to
import all DBF file records that have a “1” under “QUALITY-
NAM?” into CoalVal’s Area Table, the CoalVal Area Table
field must be set to “Coal Bed Name = Coal ‘1°.”

Create Field Relationships for a Schema

Click on the Create Import Schema tab in the Import
Quality Data window to see the four steps in this operation:

Step 1. This step was opening the “QualityTest.dbf”
file in the preceding “Quality Data Import”
section (fig. B.132).

Step 2. This step begins with selecting the “Create
Field Relationships for a Schema” tab (fig. B.133)
and provides a name to the new schema. Click on
“2. Create a Schema” button and type in
“Quality Import Test” over “None” for the name,
the click the OK button.

Step 3. Adds the relationship records to the
schema indicating how the import DBF table and
the Area Table are related. To add the first
relationship, select “Moisture” from the
pull-down box labeled Import fields (fig. B.134).
Next select the field for the Area Table that
relates to this DBF field name, in this case

“Moisture,” by using the list box under the
heading “CoalVal Fields” (fig. B.135).
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Figure B.126. Importing
a DBF table into CoalVal's
Coal Resource and
Discounted Cash Flow
Areas table.

Figure B.127. The “Import
Finished” message in the
“Import Error Report” under
the Use Schema for Import
of DBF Table or CSV file

tab indicates a successful
import into the Coal
Resource and Discounted
Cash Flow Areas table.
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The "Coal Resource and
Discounted Cash Flow Areas”
tab dialog window is opened.

Mine Model and Mine R
data have been imported into
the Areas table.

shows the Import
Tutorial Project

B Recaculate Costs
Create "Area Name®

Setp Sorting Codes
Mine Model Calculation Error Report

1. Click on Tools and

Projects Seams. Areas, and Disc the drop-down list will

= 5

2. The Status Bar is a good
location to make sure the
user is in the correct Project

i gtialis L) LATRE OF O and the correct Seam.

Expand All Collapse All

Edit/Add Tax Table | Edit/Add Haul Table
[B Recakcuate Costs
Create "Area Name"

Setup Sorting Codes
Mine Model Calculation Error Report

Figure B.128. “Mine
Model” and “Mine
Resources” import into
the Coal Resource and
Discounted Cash Flow
Areas table under the
Projects dialog window for
the Sam bed is completed.
The yellow highlighted
column indicates that the
column is active and data
modifications are possible.

Figure B.129. Finding the
Import Quality Data from a
DBF File on CoalVal's Tools
drop-down menu in the
Projects dialog window.
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Import From CSY file  Tools drop-down menu
Import From ArcView Table (DBF data table)

Export Area Table Data -

< 1. Click on
Resource Area Data Review “Import
Bulk Change Area Mine Model = Quality Data
Delete all Areas From DBF

Import Quality Data From CSV File

Import Quality Data From DBF File

Figure B.130. Opening the Import Quality Data from DBF File
on CoalVal's Tools drop-down menu under the Projects dialog
window.

... Import Quality Data 1. Open the "Import Quality

3. Click on the "2.
Open Import DBF
Table" button.

Data” dialog window.

O)vi:
Import Qualty Data | Creste Import Schema |
11, Select Quaily Impot Schems: Schema Notes: " Import Enors:

M 2. Open Import DBF Table (Table
2. Make sure the "Import Shown on bottom haif of dialogh

( Quality Data " tab in
selected.

4. The "Open” box
will be di:played) o a0
= =liElEl sl —_ Ao g.Nmumma
. . s m ortDB
The Ouality data will be mmporte -'3::’,:’5;;‘;',;‘5,:‘.’;’; the
seam. Select Seam and Area bef|] ‘" [Oiwotwats P -

= IMPORT,
CSV files can only be filtered for exact matches. If A o
you are importing.

D
G
Desktop

| < 6. Click on the "Open”™
My Documents button to open the
"QualityTest.DBF" file.

My Computer
N
A SN T PR O i I 2 °: [l s Flesofpe:  |ArcView Dala Tables ["dbl) =] Cece |
= Help |

Table Closed |None

Figure B.131. Navigating to and opening the “QualityTest.dbf" file in CoalVal’s “ImportExportDB” folder.
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% Import Quality Data

CozlVal Cuality 19212 Impoert:
Import Qualty Data | Create Impost Schema |

1. Select o afity Import Schema: Schema Notes: Import Ermors:

L4 2 Open Import DBF T able (Tabls
Import Quality Data Shton bolimohull of chaock
tab

3. Import Quality Data

[l = e =
The Quality data will be imported nto the Selected Area of the selected
seam. Select Seam and Avea before importing data.

CSV files can only be filtered for exact matches. If your record relationships have patial filters set. you will not import what you think
you are importing.

QUALITYNSM[BTUC  [BTUP  [BTUD  |ASHC  |aSHP  [ASHD  |SULFURC |SULFURP |SULFURD [MOISTURE |FIXEDC  |[VOLATEM |
o 10 13 16 19 2 30 36 40 60
|2 1 14 17 .1 3 % 3 34 37 4 51 61
(|3 12 15 18 21 24 2 38 42 52 62

Quality data opened from the
“QualityTest.dbf file (data are not
real quality numbers).

s e H = e Y e g CRHEEE

Table Open |C:\Program Files\USGS\CoalalmponE Project: Import Tutorial [Seam: Sam

The Import Quality Data dialog
window s opened.

... Import Quality Data

1. Make sure the "Create
Import Schema " tab Is

B e

2. Select the "Create Field

CozlVal Ouality 1Data Import
Import Quality Data Cwmllrounsm]
Create Fiekd elationships for a Schems | Creste Record Relationships f

S

1. Open Import DBF Table [T able ]

3. Click on the "2a.
Create a Schema™
button.

3. Select a field from your DBF Impodt Table,
then a field from CoalVal:

5. Type in "Quality
Import Test”.

4, After Selecting DBF and
Coalal Fields Chck here to
accept Relationship ->:

Relationships for a
Shown on bottom half of of "
o Guaby Dete F ooy Sehiacia nb.
N 4. The Imput Schema

2 I:ﬁsm: B This Table was opened in the 1 Name box will appear.

Create a Schema ’

- previous figure. \
2 Or
2b. Select o

Input Schema Name:

Enter Name for Schema:
fl-luity Import Tes{

|/ ] o

R

Figure B.132. Opening
the “QualityText.dbf”
file resulted in the
above coal-quality
information being
displayed on CoalVal's
Import Quality Data tab
of the Import Quality
Data dialog window.
These data are not real
coal-quality values but
rather place-holder
examples.

Figure B.133. De-
veloping a Schema
Name (Quality Import
Test) for the coal
quality, import DBF
table relationship to
CoalVal's Coal Resource
and Discounted Cash
Flow Areas table.
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1. Open Import DBF Table (Table
Shown on bottom half of dialog of

Import Quality Data Page}

. . Click on the "Import =
2. And Fields:" drop-down
.. select menu list, 4. When the Moisture
MOISTURE relationship between DBF file 5. The Schema

from the list. and CoalVal Area table have relationship has been
L been establishad, click on the
"4, After Selection DBF and
CoalVal Fields..." button.

3. Then select
Area--"Moisture™
from the
"CoalVal
Fields:" list.

Figure B.134. Developing the coal-quality Schema for a relationship between the “Import Field: (DBF
Table): Moisture” and the “CoalVal: Field, Area—'Moisture’” and accepting the relationship (number 4.
button).

Select
MOISTURE

from the
drop-down
list.

Figure B.135. Selecting the “Moisture
field” from the DBF field names on CoalVal's
“Import Fields” drop-down list.



Step 4. Now that a field name from the DBF file
(“MOISTURE”) and a field name for the AreaTable
(“Areas—Moisture”) have been selected, click the
button labeled “4. Accept Relationship -->"

(fig. B.134).
The first line of the schema is now displayed in the list box
(fig. B.134). Repeat steps 3 and 4 for:

ASHC = “Ash Coal”
ASHP = “Ash Parting”

ASHD = “Ash Dilution”
When finished the schema should look like figure B.136.

Create Record Relationships for a Schema

There are three records in the imported coal quality table.
To review, click on the “Import Quality Data” tab. The screen
should look like figure B.137. Figure B.138 is an image of
the Area Table imported in the last example. The “Coal Bed
Name” line is displaying the “POD” (or geographic area)
numbers that were imported into the “Coal Bed Name” field.
As noted in the “DBF File Area Data Import” example, the
“POD” value was placed into the Area Table’s “Coal Bed
Name” field. The plan is to import quality data from the record
where “QUALITYNAM?” is “1” into an Area Table record
that has a “Coal Bed Name” value of “1” (fig. B.138).

From figures B.137 and B.138 it can be seen that the first
record of the quality import table (“QUALITYNAM?”) needs
to be imported into three different Area Table records (“POD”
“1”) and the next two records of the quality import table
(“BTUC” and “BTUP”) will be imported once each into their
respective Area Table records (“POD” “2” and “POD” “3”).
The import operation follows:

“QUALITYNAM =1 into Coal Bed Name:
1911, 1912, and 1915
“QUALITYNAM = 2 into Coal Bed Name™: 1914

“QUALITYNAM = 3 into Coal Bed Name™: 1913

In the first part of the current exercise (Import Qual-
ity Data, fig. B.137), CoalVal was directed to relate the field
names in the Area Table with the field names in the import
table. Next, the values in the Area Table’s “Coal Bed Name”
field and the values in the import table’s “QUALITYNAM”
field need to be related. This is done by first, clicking on the
“Create Import Schema” tab and then second, clicking on the
“Create Record Relationships for a Schema” tab (fig. B.139).

Step 1. Make sure the correct schema is selected
(Quality Import Test).
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Step 2. Make sure that the import table has been
opened (on the Import Quality Data tab). If it is not
open, open it.

Step 3a. Use the pull-down list box and select the
“QUALITYNAM” field from the import table

(fig. B.140).

Step 3b. Select the first value associated with the
“QUALITYNAM” field (fig. B.139).

Step 3c. Set the filter for the Area Table (see the
Create Record Relationships section in the
Program Description Chapter, appendix C, for an
explanation of filtering). Click the “3c. Set filter for
Area Table” button and a dialog box will appear.
Select the “Coal Bed Name” from the “Fields”
list (fig. B.141), then select the “Partial Match
at the Beginning” Search Type, and enter a “1”
for the “Field Value.” Lastly, click the OK button.

Step 3d. Click the button labeled “3d. Accept
relationship.” The dialog should now look like
figure B.142 Now repeat steps 3b—3d, setting up the
filters for the “Select Import Record Value:” of “2”
and “3.” The dialog should look like figure B.143.
Figure B.143 shows that when “CoalBedName ”
=1 in the Area Table, then the quality data will be
imported from the import table record where the
field is named “QUALITYNAM ” = 1 into the
Area Table.

Step 4. To see the effect of the “Area Table” filter
on the Area Table, press the button labeled “4.
View results of the selected filter on Area Table.
Select filter from grid below” (fig. B.143). Clicking
that button with the first relationship layout results in
figure B.144.

The coal-quality data are now ready to be imported into
the Area Table. Only the items set up on the “Create Field
Relationships for a Schema” will be imported—that is, the ash
contents for coal, parting, and dilution and moisture content.
Click the “Import Quality Data” tab and click the “3. Import
Quality Data” button to import the data (fig. B.145). Once the
“3. Import Quality Data” button is pressed, the data will be
imported into the Areas Table (fig. B.146).
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“w Import Quality Data

CozlVal Ouality 10212 Impert
Import Quality Data t:-mlmlsm]
MF&W&GWIMWHM&GSM]

Quality Import Test
1. Open Import DBF Table [Table Schema Name.
smantam i sieod | Quality Import Test
Import Gualty Data Page!
2. Identidy Schema
2a. Create a Schema |
Or
2b. Select Existing Schema to Edi
| Duaity Import Test
Ash in Coal, Ash in Parting
material, and Ash in Dilution
material relationships added to the
‘ a Field Relationship Lines
3. Select a field from your DBF Impart Table, )
then a field from CoalVal \

[Schema Field Relationship Line A
eas - "Ash Coal" = [ASHC(0}
P|tueas - "Ash Dilution” = [ASHD (2}
Areas - “Ath Parting” = [ASHPH(1)
Aseas - "Moisture” = [MOISTURE 9]

Figure B.136. Accepting
the Schema relationships
for three field names for

“ash” and one field name . -
for “moisture.” Table Open &\ngunFiu\l.ISGS\BmNal\lnpuE Pmp:tlmewwal Seam: Sam

Y ] I S EA R i

% Import Quality Data

Fle Import Type Help “Import Quality Data™
tab

Import Quality Data Imlmtsd\un.]

1. Select Qualty Import Schema: Schema Notes: Impost Errors:
|}|.J|_..a.!r-,- Import Test 2. Open Import DBF T able (T able
Shown on bottom half of dislogh
3. Import Qualty Data
"Coal Bed Name" = POD =
QUALITYNAM

1 be unported mto tF "qualiyTestdvr file opened & selected

with data to be imported into
se fm. Select Seans " *<ea before imp. " the Coalval Area table.
CS iileg can qniy be,

your record m

LA

geographical area s sel, you will not import what you think

lasip  [asHp  [surup #fsuLFure |suLFurD |[MOISTURE [FixeDC  [VOLATEM | ~
2 30 ES) E3 40 50 &0 :
2 % N T} 7 a 51 61
24 32 3B 38 42 52 B2

Figure B.137. Import
Quality Data tab with
coal-quality data ready
for import into CoalVal's
Coal Resource and
Discounted Cash Flow
Areas table under the oo rmmd -as Y e OREREB
Projects dialog window. | Table 0pen C:\Program Files\USGS\Coalvalimpone
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File Reports Tools Help

Coal Resource and
Discounted Cash Flow Area

Projects Seams. Areas. and Discounted Cash Flows I

Haul Cost
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TS w Diag 61

ample Haul Cost Exongia Con[Exon o Co
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Expand Al

Edit/Add Tax Table

B Recalculste Costs
Create "Area Name"

Collapse All

: Setup Sorting Codes
Mine Mode! Calculation Error Report
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9[i=1[e3

Figure B.138. CoalVal's
Area table where “Coal
Bed Name fields”
containing the “POD”
location numbers and
Area IDs have been
imported and will relate
to the “Area field” where
coal-quality data for each
“POD” will be placed in
the table.

= Import Quality Data

Impeort Qualty Data  Create lmport Schema

"Create Import Create Record
Schema” tab is Relationships for a
Schema tab dialog 3, Click on the “3a. 5. Select th ber *1*
window is open. Import Fleld to m:n!d v.l‘;mml:‘rpl;m
Relate:" drop-down the "QUALITYNAM" field
menu butten. to the Coal Bed Name,

correct Schema
is selected.

P & Sehns [ Cisas Fiscard ek P ’ rrox e,
1 Schema:
M SMIMT“ 2. Check to see that
- the Import Data
Table is open on the
“Import Quality
| 1. Make sure the Data” tab.

[fr|mf=]ale]

4. Select the -
QUALITYNAM field
from the drop-down
- : ) ab ]P : -
. ) J JEd 1dlDIg;

Pl 4. Viewrerults of sslect fiker on e
oS e

Repeat steps 3a - 3d until all relationships are selected

DEF Field Mame

uI

L]

Bl Al

[ (] | Schema Record Relationship Layout

Table Open

CAProgram Files\UISGS\CoaNaNmportE

Figure B.139. Use the Create
Record Relationships for a Schema
by relating fields within the “Import
Field” drop-down list to the “Coal Bed
Names” in the “Select Import Record
Value field.”
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QUALITYNAM

QUALITYNAM

field on the

drop-down
list.

Figure B.140. Selecting the
“QUALITYNAM field” from the Import
Field drop-down menu under CoalVal's
Create Record Relationships for a
Schema tab.

. Import Quality Data

CozlVal Oua

1rty7 1Dz {2 mort
Impoit Qually Data  Create Impost Schems |
il —

fox & Ceds

1. Select Schema:
Qualty Import Test

2. And a dialog box for
Ite

R e K
3a_Impaort Fiek = o g
OO Relate import field

fi

ring fields will appear. 1. Click on the step "3c.
| | 7 Set filter for Area
Table" button.
Mot 5. Type in the
— 3. Select "Coal . =
Beti Hama® Field Value of "1".
- J

4, Select "Partial
Match at Beginning”. ‘

»

Mine Life !
:ad INm A .__E“_I L L = 6. Then click on
Taisias Search Type x Tk
i b e
MM ID | (¥ Pattial Match at Beginning
Tauing District
Sorting Code
SearmnlD o
o By Yok [y Range | -
Field Order
 Aphootc @ Loged View Summary | MewSeach |
Table Open C\Progrem Fles\USGS\CoaaNlmportE |
Figure B.141. Developing CoalVal's “Coal Bed Name” filter to import coal-quality data into specific

area fields in the Coal Resource and Discounted Cash Flow Areas table.
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e Import Quality Data
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Discounted Cash Flow Areas.
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o Import Quality Data

This is the "4. VView results of the
select filter on the area table" button

CoalVal Ouality IData Impent or "Filtered Area Table Results"” tab.

Import Quality Data  Create Import Schema I
Create Field Relationships for a Schema | Create Record Relationships for a Schema  Fikered Area Table Results ‘

ArealD |AreaName [Area  |01g Tons Coal [Partings |Mine Life|Haul Name |HaullD  [TaxName |TaxID [ModelName  |MMID |Coal Bed Name |~
1911 11548 1015203328 216904448 10 Example Haul Cost 212 State A - LowerBed 131 TS w Dragline 3.1 971 =
6284 1912 27827 2314513664 605977408 10 Example Haul Cost 212 State A-LowerBed 131 TS w Dragline 6:1 991

6287 1915 13992 1032281184 154486976 10 Example Haul Cost 212 State A - Lower Bed 131 TS w Dragline 3:1 971

These data will be

imported next into the M
il Area Table. >
s e D
| Table Open |C:\Program Files\USGS\Coalal\mportE | Total Records: 5 Fitered Recards: 3 4

Figure B.144. CoalVal's “Filtered Area Table Results” is a result of selecting the number “4. View results of the select filter on
area table” from the preceding figure. These data are ready to be imported into the Coal Resource and Discounted Cash Flow
Areas table in the Projects dialog.

2. The “Import Quality
Data” tab dialog window

A0

1. Select Qually Import Sch ma: Schema Notes: Import Emors:

Qualty Import Test | 2. Open Import DBF Table (T able
Shown on bottom half of dislog):

1. All of the Import Schema

have been developed under 4. Click on the "3. Import
the “Create Import Schema” Quality Data” button.
tab.

=

| ['l“l-l"l 3. Import Quality Data

The Quality data will be imported mto the Selected Area of the selected

' 3 X ‘e NPT "
geam. Select Seam and Avea before .. 5. Clickon he “Yes"

CSV files can only be filtered for exact matches. If your rec pop up will appear. be imported.
you are importing.
QUALITYMAM[BTUC  [BTUP  [BTUD  [ASHC  |ASHP  [ASHD |suEBF
¥ 10 13 16 13 22 ]
2 1 14 17 20 23
3 L 12 15 18 2 24

3. The QualityTest.dbf table is
open and ready for import into
the Areas Table.

s e e = a Y o CREDRA

Table Open |C:\Program Files\USGS\CoalVahimportE Project: Import Tutosial |Seam Sam Vv

? ) Do you want bo import quality data into Pre ct: Import Tutorial and Seam: Sam?

Figure B.145. Importing and confirming the import of coal-quality data from a DBF table into
CoalVal's Coal Resource and Discounted Cash Flows Areas table.
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= Projects

The "Coal Resource and Discounted
Cash Flow Areas” tab dialog window
is open.

Projects Seams, Areas. and Discounted Cash Flows

|6285

1912 |1913
Bed State A - Lower Bed suaa mm
Example Haul Cost
Tsvnw TSQDEEM

32153;5:&7“210“:!1
) mm;ilup

w‘ulw!‘ra
Life: 10

—  Ash and Moisture values import
from the QualityTest.dbf table
into the Areas Table.

4 44 <4 » P Pl F - a -

Expand All Collapse All Edit/Add Tax Table | Edit/Add Haul Table

= [B Re-calculate Costs
Create "Area Name"
Setup Sorting Codes
Mine Model Calculation Error Report

Add Areas to a Seam Import Tutorial § Sam

RS

Figure B.146. Results of importing coal-quality data into the Coal Resource and Discounted Cash Flow
Areas table.
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Program Description

Dialog Window Management and
Personal Computer Requirements

CoalVal requires a Microsoft (MS) Windows® 98 or
Windows® XP operating system and a minimum of 1 giga-
byte of RAM (random access memory) memory to perform
operations. It will not operate on MS Vista®, Windows® 7,
or Macintosh® operating systems. It is recommended that the
user first completely review appendix C, CoalVal Project Tuto-
rials, before continuing with this chapter of program descrip-
tion. Appendix C was designed to allow the first-time user (or
as a review for the experienced user) to progress step by step
through the CoalVal program. The Program Description chap-
ter assumes that the user has a working knowledge of CoalVal
and, therefore, some steps in the process have been omitted or
the figures indicate only a general methodology and then get
the user into more detailed items in the CoalVal program.

Prior to reviewing the operation of CoalVal, it will be
necessary to review basic CoalVal dialog or window manage-
ment. CoalVal requires a computer screen resolution of at least
800 pixels by 600 pixels. If the resolution is less than 800 x
600 pixels a portion of the information on the dialog window
will not be shown. The screen resolution can be changed by
right-clicking in an unused portion of the desktop and select-
ing the Properties item and then the Settings item in the
pop-up menu bar (fig. C.1). The resolution can also be set by
the following sequence: click on the START button on the task
bar, select the Settings item, select the Control Panel item, and
then select the Display icon. When the Display dialog window
is displayed, click on the Settings tab and the dialog window
view will be displayed. Click on the slide tab in the screen
area and advance it until the desired resolution is reached.

A dialog window is defined as any CoalVal window. The
Main CoalVal Menu dialog window is shown in figure C.2
and is displayed when CoalVal is started. All CoalVal dialog
windows have the property to remember the size and screen
location between CoalVal sessions.

When a dialog window is first accessed, its size or screen
location may not be in a convenient location. CoalVal dialog
windows can be moved or resized like any window on a com-
puter using a PC Windows® platform. On occasion the dialog
window may not show all the information available. CoalVal
windows have a “+” symbol in the lower right corner of the
dialog window and, if it is visible, it indicates that all informa-
tion on that dialog window is displayed. If the “+” symbol is
not visible in the dialog window, as in figure C.3, resize the
dialog window until the “+” appears (fig. C.4), and the entire
window will be viewed. After resizing the dialog window, so
the “+” is visible, it is evident that the “Navigation Bar” was
hidden.
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CoalVal Installation Instructions

CoalVal requires the computer’s Administrator to install
the program. Run CoalVal version 2.14.66nx program and
install CoalVal on the PC’s hard drive. Notice that the program
executable file and icon file are installed under: C:\Program
Files\USGS\Coal Valnx, but the CoalVal program file folders
were installed in the My Documents Folder: C:\Documents
and Settings\(your file name)\My Documents\ CoalVal. The
CoalVal user can now access all CoalVal databases and modify
them as needed rather than needing the Administrator to
access the files. There are also several Application files that
run the CoalVal program. These are found in C:\Documents
and Settings\(All Users)\Application Data\SlickRockSoftware-
Design\CoalVal. When the CoalVal Program is uninstalled
these files will continue to reside in there folders; however,
they will not interfere with a Coal Val reinstallation.

The occasion may arise where a user has a pre-CoalVal
version 2.14.66nx database that requires conversion from
CoalVal version 2.14.46 or earlier, which used the Borland
database manager. If the database was from a CoalVal version
earlier than 2.14.46, that database must be updated to version
2.14.46 before attempting to convert to the new CoalValnx,
version 2.14.66nx. The following steps (for USGS staff only)
are used to convert CoalVal, version 2.14.46 files (prior to
September 17, 2009) to CoalVal 2.14.66nx files.

1. Acopy of CoalVal 2.14.46 (using the Borland data-
base manager—BDE) must be maintained until all of
the older databases have been upgraded to CoalVal
version 2.14.46. This text describes the conversion
technique from CoalVal version 2.14.46BDE to
CoalVal version 2.14.66nx.

2. Install CoalVal version 2.14.66nx on the same PC as
the older version, CoalVal 2.14.46 resides.

3. Converting the old CoalVal v.2.14.46 BDE databases
to the new CoalVal v.2.14.66nx format requires the
CoalVal BDE Program (v2.14.46) to be open. Open
the BDE to NX Converter Program by double click-
ing on the BDEtoNexus.exe program file. Directions
for using the program are found on the program dia-
log window. Other databases that are not NX Coal-
Val databases but reside in the old CoalVal 2.14.46
program automatically will be shown in the list of
Database Names along with their Database Path.

4.  Select a database to be updated and then enter the
new name of the NX database in box #2 (or leave
the Database Name the same). The path to the new
database will be shown in the yellow highlight area
under: Path to new NX formatted database. Then
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select the #4. Convert BDE to NX button and the
new database will show up in the CoalValnx Data-
bases dialog area. If an error message: “No Tables to
input” is observed, click on another database in the
“Non NX CoalVal Databases:” listing and then click
on the “4. Convert BDE to NX” button.” The green
database in the activity lines on the left side bot-
tom of the dialog window will show the conversion
activity. Now go back to the original database that
gave the error message and it too will convert to the
NX format.

4.  Open CoalVal, version 2.14.66nx and click on a
Database Name. An Error Message will appear
saying: “1. Data Table could not be opened—Mine-
DataMMTT. Try using the Restructure Tool under
the Tools menu on this Database page.” Follow
the instructions and click on Tools. Then click on
Restructure Update Database. CoalVal will com-
plete the restructuring and ask if you want to replace
the existing file. Click on yes and the new program
and new database are now compatible and may be
used for coal resource evaluation.

Using the Main Menu Bar

When CoalVal is first started, a portion of the Main
Menu Bar is the first dialog window to be displayed (fig. C.5).
The “+” sign, visible in the lower right-hand corner, indicates
that all the information is displayed in the dialog window.
There are two parts to this dialog: the Menu Items Bar and
the Menu Icons Bar below the Menu Items (fig. C.5). Some
of the Menu Items (fig. C.6) share the same name as the
Menu Icons. The Menu Items are shown on the following list
and the associated definitions can be found in the Glossary of
Terms in appendix E.

The Main Menu Bar of CoalVal contains seven items
and seven icons. Those items and icons are listed here:

Main Menu Bar items: Main Menu icons

1. Files 1. Databases

2. Projects 2. Projects

3. Mine Models 3. Mine Models
4. Reports 4. Reports

5. Setup 5. Setup

6. Tools 6. Help

7. Help 7. Exit

Those that have identical listings contain identical options.
The Databases and Exit Icons are found only with the Main
Menu Icons, and Files and Tools are found only on the Main
Menu Items.

The Database dialog window can be opened only as an
individual page. Four of the other main CoalVal Menu Icons
or main dialog windows (Projects, Mine Models, Reports,

and Setup) can be opened at the same time. The four main
dialog windows shown in figure C.7 were opened at the same
time. Click on the menu item or menu icon and one window
will open. Click on another item or icon and another window
will open. To switch between windows, either click on the win-
dow, click on the menu icon, or menu item. It is not necessary
to close all the main windows to exit CoalVal. The Exit Icon
or close window button [x] in the upper right corner of the
Main Menu Bar will provide a single-click exit.

CoalVal Databases

When CoalVal is first started there are only three active
buttons on CoalVal’s Main Menu, Databases, Help, and Exit
(fig. C.8). In CoalVal the user can create as many databases
as wanted and the CoalVal Databases dialog is used to select,
create, or delete databases. When the Databases Icon on the
Main Menu dialog is selected the CoalVal Databases dialog
will open. The first time the Database dialog window is
opened it will look like figure C.9. The Database dialog lists
the databases that have been created or added to CoalVal. To
use a database, click on the Database Name in the list, and
either click the Open File button in the menu icons or the
Open Selected Database menu item under the File menu. 1f
there are no databases listed, the user will have to either add
an existing database to the list or create a new one. Those
directions are reviewed in the following sections.

Adding an Existing Database to CoalVal

An existing database can be added to the list of Database
Names (fig. C.10) if it resides on the PC and has a known file
path. Click the: Add Existing Database to List button (third
button from the upper left corner of the Databases dialog,
item 1 in fig. C.10) or click the: Add Existing Database to
List menu item under the File menu, and a dialog window
will open under the database list area of the window (item 2
in fig. C.10). First, create a name for the database that will
be added to CoalVal (item 2 in fig. C.10); then click the: “2.
Click to set Database Path” button. When clicked, a dialog,
“Select Directory” will open allowing for the selection of the
database path, (item 3 in fig. C.10). Navigate to the location of
the database (item 4, fig. C.10) and select the database. Dou-
ble click on the database file (item 5, fig. C.10) and click on
the OK button to accept the new database (item 6, fig. C.10).
When these steps are completed, click the button labeled: 3.
Add Database to Database of Databases” (item 7, fig. C.10).
Figure C.11 shows the result of adding the Project Tutorial
database to the Database dialog. To use this database click on
Project Tutorial under the Database Name list on the Data-
bases dialog window and click the Open File button (first icon
on the left side of the icon line) or the: Open Selected Data-
base menu item under the File menu.
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Menu icons "+" is visible <2
Z
Figure C.5. CoalVal's Main Menu bar with menu items and menu icons at Program Start-Up.
File i Mine Hel
Projects |y qels | REPOTtS | Setup Tools P
Select Reset Introduction
Database Database Contents
Mine Model Data Mine Data Project Tour
Exchange Cost Indexing About
Backup Database System
Restore Backed-up Preparation
Database Plant
Preferences Allow Use of Prep
Exit

Figure C.6. CoalVal's Main Menu bar drop-down menus.
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.. Projects I;IE..X
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| |Project Name |Date _|Less ThanHeading| & |
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Mining Methods:
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ool sl : itiesics) coalfield The 3:1 ratio model was built to model the

1. Select Mine Modet miring of coal fiom 2 2:1 ratio to 2 31 rati.
|MMID  [Mine Model
» 97 TS w Dragline 31
98 Cont. Miner 42-72" Pitsbuigh Seam [ |
89 TS w Dragline 6:1 2 CoalVal
S \
Standard Report Setup | Program |
SO T I T

2. Enter Report Title:

[ ~RepotMagne———  ~Report Haading Font Sic———|
3. Enter Report Sub-Title: Left Margi
| [ Font in Points:
Right Margi %

4 Cont Type 05

@ Cash Cost S—

¢ Yo Cost ]Muus o -

5. Click Print/Review Report Buiton sl 55

B

Figure C.7. Four of CoalVal's main dialog windows showing multiple openings: (A) Projects window, (B)
Mine Model window, (C) Reports window, and (D) CoalVal's Setup window.
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- CoalVal -- Version: 2.7.30h
File Projects Mine Madel Reporks Setup Tools Help

Figure C.8. CoalVal's Main Menu at program start-up.

- CoalVal Databases

File Tools Help

eplaic] B%wE 8?2

Database Name Database Path -~
)— E]

| €

Database Closed Nﬁ.baciws _..Tenplate Database Version: 14 y

Figure C.9. CoalVal Databases dialog window when opened for the first time.
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Cuﬂl‘l.l Databases

_J v mLJ Biw® @2
| Database Name [Database Path 4, Select a directory where A
B Project Tutorial ) C:\Docum the existing database resides s\Project Tutorial
. and navigate to the database
I Select Director 5. Double click on the database
1. Click bere to add an 228/ to highlight that database.
existing CoalVal Dien!ﬂ.v Name:
Database to CoalVal. -
6. Click on the OK
button to accept
the new database.
.
2. Enter a name to
reference the existing 3
\\database 3
1. Click on the "3. Add Database to
[~Add existing Database to list of Databases: Database of Databases” to add the

- -~ 1. ) Database Name:

" AndersonNX database to the
|PRB Gillelte coalfield - Anderson Bed

CoalVal.

M M o=

[ 2CicktosetDatabasePath | 3 Aidd D alabase o D arGaWPe o) D atabase
Figure C.10. CoalVal Database Path:
Databases dialog //Ic‘m 00 5 ctign sl Dowmect ock o echoson!
window showing 3. Click here to open the
explanations for adding “SlscOheony’ 5
a database. Database Opened |No back-ups | Templete Database Version: 14 7

- CoalVal Databases
File Tools Help

epjdic] SwH 82 T

Database Name Database Path A
» C:A\Documents and Settings\tohrbtj\My Documents\Coalal\D atabases\Project Tutorial

|~
|

Figure C.11. CoalVal
Databases dialog
window showing

the Project Tutorial
database added to

, | the CoalVal Database
Database Closed I [Template Database Vession: 14 ~~| dialog.




Creating a New Database

This routine allows the user to develop a new database in
the CoalVal program. Figure C.11 shows the CoalVal Data-
base dialog window at the start to creating a new database.
To create a new database, click the: Create New Database
button (located second from the left in the upper left corner)
or click on the: Create New CoalVal Database menu item
under the File menu (item 1 in fig. C.12). The Create Coal-
Val Database dialog window will appear under the database
list area of the window. Enter a name for the database (item
B in fig. C.12). Next, click the: “2. Click to set Database
Path” button to open a dialog that will allow the selection of
the database path (item C in fig. C.12). Lastly, click the third
button labeled: “3. Add Database to Database of Databases”
(item D in fig. C.12). Figure C.13 shows the product of creat-
ing a new database and adding it to CoalVal’s Database list.
To use the newly created database, select it and click the open
button or click on the: Open Selected Database menu item
under the File menu.

Searching for Existing Databases

Searching for existing databases will allow a user to
search a computer for existing CoalVal databases. When
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the Find CoalVal Databases button is selected (fig. C.14) a
dialog will appear and allow the selected computer drive to
be searched (fig. C.15). Clicking the “Start Search” button
will begin the search. This search will add any databases
that appear to be a CoalVal database to the Database list.
The name of any CoalVal database found on a drive will be
included in the path description. After the search, the names
can be edited as desired.

The CoalVal Version Number

The CoalVal version number relates to what happens
when a database is opened. If it is determined that the data-
base structure is from an early version of the CoalVal database
structure, CoalVal will attempt to update it to the version
that is presently being used. If the database is not backed-up,
then CoalVal will not open the database. However, after the
database is backed-up CoalVal will try to update the structure.
If it cannot update the database structure, CoalVal will show
an error message (fig. C.16) , noting that the “Database is in
the wrong version and cannot be Updated.” By clicking the
OK button on the Error Message (fig. C.16) on the CoalVal
Databases window dialog, a Warning dialog (fig. C.17) will
list problems the user will experience if the database is not
updated. After clicking on the OK button on the Warning

EEE

onlao] Bw8 &2

4. Either select a directory where
the new datab is to be placed or
type in the location for the new

~

[Database Name [Database Path database in the Directory Name
¥ Proiect Tutorial D ot and Sellings\rohibiMy D r\CoalVahDatabasesy,  Hield. If the directory does not exist,
Yl o acumen i iy Do £ et CoalVal will create the directory.
1. Click on the .
Croats Now Select Directory
w Directory Name:
|uments and Settings\ohibti\My Documents\CoalVahDatabases
Directories: Files: =7
= A ~
(2= Documents and Settings
(= rohubl
. - 5. Click on the
3. Click on OK button.
the "2.
Click to set e —
. Database b
2. Type in the Path" (S fos)
name of the new button. 7
database. oK. Cancel
. [ | | .
< — _— »
! 6. Then click on the "3.
\, [ Create Coalval Database: Add Database to Database \
< 44 <« » | 1 Database Name: of Databases” to add the
| | |New Database Name new database to CoalVal.
= /
o & & | 2CikiosetDasbasePan | i |
| Database Path
]C:\Dmm‘!s and Settings\rohrbj\My D ts\Coalval\D atab
+*
Database Closed No back-ups Template Database Versiore 14 4

Figure C.12. CoalVal Databases window showing explanations for creating a new database.
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= CoalVal Databases |Z| |E| rz,
File Tools Help
enaici BwE 8?2
Database Name Database Path A
_P ! C:\Documents and Settings\rohrbif\My Documents\Coal'al\D atabases
| |Project Tutorial C:\Documents and Settings\robrbif\My Documents\Coal'al\D atabases\Project Tutorial

Newly created database

|-

Figure C.13. CoalVal
Database window
showing a newly created
database added to
CoalVal's Database list. Database Closed Template D stabase Version: 14

“w CoalVal Databases

Click on the "Find

CoalVal Databases”
X icon.

M4 44 « »

»op = T

Figure C.14. CoalVal
Databases dialog
window showing the
Find CoalVal Databases

button. | Databsse Closed Template Databass Vessior: 14

File Tools Help

e|pjdsl Bw® B 2

Database Name ’Dahbm Path ~
» CA\Documents and Settings\rohbli\My Documents\CoalV'al\D atabases

Froject Tutorial C:\Documents and Settings\rohebtj\My D \CoalValD atat \Project Tutonial
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- Search for CoalVal Databases
A. Click here to select

Directory: [ﬁ Qsidrive t()_stm-’_j_—g’ :

File mask: |CoalvalDBVersion.nx1
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Number of CoalVal
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\Documents and SettingsirohrbtjiMy Documents\Coalval\Extra Databases\Project Tutorial\CoalvalDBVersion.nx1 v

(10 matching kems Found) A

| ¥

Figure C.15. CoalVal’s Databases dialog window showing the dialog searching for existing databases.
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2. Therefore the database will
not open until it is backed.up and
the BDE file structure converted
\\. to the NX file structure.

6 CYDD39, Thisis not an existing Coalval database directory
Please select again
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rogram to convert the
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€
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Figure C.16. Opening a database developed in an older version of CoalVal with an updated version
of CoalVal.
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elpjs=18 2

. of the following items or the reports caloulated will not be correct.
1. Added radio button group box to the Equipment page of
mine model dialog. With this change the users will need
to access all mine models and select an equipment type,
Failure to do this will make all DCF and Project/Seam
reports calculate cost incorrectly.

Surface Facilities.
This field is used by the CIS because there are 2 different
types of equipment in the equip.db table. The 2 are capital

check. Failure to do this will mean that the wrong cost index
will be used,

Database Name |Database Path A
_|Coalal Tutorial C:\Coalal Tutorial
_|NAP CF - Pittsburgh Bed C:\Program Files\USGS\CoalVal\1. Pittsburgh Bed a - use for CV Paper 51-09
_|PRE CF - Anderson Bed C:\Program Files\USGS'\Coalval\d. Anderson Bed a - use for OV Paper 51-09
Ltmn Bed Base Case - Gillette CF C:\Program Files\USGS\Coalval\6. Canwon Bed - Base Case 3.5.08

Upgrade warning i

) Users upgrading to versions 3 or higher of the Coalval database must take care

2. Added check box to the Equipment dialog of the Mine Data window, Its name is

equipment and Surface Facilities. The users will need to go through >
existing databases and determine if this check box needs to be

N S the backup and database structure

Click on the OK button to access

* Figure C.17. Version

Opening Database Template Database Version: 14 /| upgrade warning.

dialog, the Copy Database Tables dialog will be shown
(fig. C.18). The user must browse to the “ReportBackup”
folder in the CoalVal program (fig. C.18), then click on the
“Back-up Data” button. As soon as the database is backed-up
and CoalVal begins the database structure update, a note in
the lower left corner of the CoalVal Databases dialog will
appear (fig. C.19). When the update is successful, the database
will be opened (fig. C.20). If the update is not successful, then
the CoalVal database will not open and the process must be
repeated. Occasionally, an early database cannot be opened by
the new version of CoalVal and the database has to be rebuilt.
The CoalVal version number is in the form of x.y.z
(2.4.1). The “x” number is the major version number of the
CoalVal programming code, the “z” number is the minor ver-
sion of the CoalVal programming code, and the “y” number is
the version of the database table structure. For example, if ver-
sion 2.7.30 was being used and a new version of CoalVal was
released with the version number of 2.7.31, then the CoalVal
database currently used will not need to be updated. However,
if the version number “y” changed to 2.8.31, then the database
table structure has changed and all databases that worked with
2.7.30 will need to be updated. Also, a database with the new
structure (2.8.z) will work with an earlier version of CoalVal
(2.7.2).

In the 2.7.30 version as compared with the 2.8.31 version
example above, the minor version number “z” of CoalVal
changed also. The reason for the change might be that the
database table structure changed and therefore the program-
ming code would have to be modified to use the changes in
the database table structure, so the minor version would also
change. Also, note that the minor programming code version
number will be reset to zero whenever the major version num-
ber is increased.

Repairing Corrupted Database Tables

If a database or data table becomes corrupted, the
Restructure/Update Database routine can be used to repair
the corrupted database. This routine is found by clicking on
the Databases icon on CoalVal’s Main Menu (fig. C.21) to
open the CoalVal Databases window (fig. C.22). Select the
Database that needs to be repaired, then click on the Tools
menu and the Restructure/Update Database tool will drop
down (fig. C.22). Select the Restructure/Update Database tool
and the Confirm File Replace window dialog will be shown
(fig. C.23). Select the “Yes” button (fig. C.23) and the repair
routine will start. The dialog in the lower window will explain
the results of restructuring the database’s data tables.
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v
< >
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+ - .
- Figure C.19. Updating
| Template Database Version: 14

| the database structure.
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New Database )
available for use.
o]

£ >

Database structure has
been converted and the
new database opened.

.

Database Opened No back-ups | Template Database Version: 14

Figure C.20. The new database is now open and available for use.

“w CoalVal -- Version: 2.14.50nx
File Projects Mine Model Reports Setup Tools Help

L=

Database Open

Figure C.21. CoalVal's Main Menu.
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Figure C.23. Running
the Restructure-Update
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Navigation Bar

CoalVal uses a component called a Navigation Bar
(fig. C.24). This bar allows inserting and editing within a data
table, deleting database records, and moving the cursor from
one record to another. The button’s functions are shown below
the button line and listed below.

1.  First Record: Sets the current record to the first
record in the data table, disables the First and
Previous record buttons, and enables the Next and
Last record buttons if they are disabled.

2. Previous Record: Sets the current record to the
previous record and enables the Last and Next record
Buttons if they are disabled.

3. Next Record: Sets the current record to the next
record and enables the First and Previous record but-
tons if they are disabled.

4. Last Record: Sets the current record to the last
record in the data table, disables the Next and Last
record buttons, and enables First and Previous record
buttons if they are disabled.

5. Insert Record: Inserts a new record at the end of the
data table and changes the mode to Edit.

6. Delete Record: Deletes the current record and makes
the next record the current record.

7.  Edit Record: Causes the data table to be in edit mode
so changes to the record can be made.

8. Post Changes: Writes any changes to the current
record of the data table.

9.  Cancel Changes: Cancels any modifications to a
record and restores the record to its condition prior
to editing. This will not undo a modification that has
already been posted. It turns off the Edit mode.

10. Refresh Data: Redisplays the current record from
the data table, updating the display of the current
record on the screen. This button is used only when a
change has been made but is not yet visible.

CoalVal Data Management

When CoalVal is started and a database is opened, all
the data entered into that database is accessible. Mine Model
data can be imported and exported to assist in updating the
latest mine models. ArcView, DBF, or CSV data tables can
be imported into a Project Area. Coal, parting, and dilution
quality data can be imported into Project Areas from Excel
workbooks by exporting the workbook in DBF or CSV format.
It is recommended that CoalVal databases be backed-up to a

folder or removable medium to eliminate potential data loss
due to hardware problems or user mistakes.

Setup

Standard Report Setup

The opening window of the Setup dialog is the Standard
Report Setup dialog window (fig. C.25). The report margins,
font, and font size of the titles may be changed in this dialog.

Program

The Program window has three options. The first option
determines the placement of the Main Menu Bar on top
of or under all other windows. If it is desirable to leave the
Main Menu Bar on the top of all other windows, check the
box. The next option allows for backing-up a database before
calculating a report. The third option allows the user to set a
preparation plant base cost.

Coal Washing

CoalVal handles coal washing in two ways on the Mine
Model Assumptions menu: (1) the default costs may be
used, or (2) the user may input costs developed elsewhere. A
preparation plant design and costing routine will be available
in a later publication. Coal recovery rates, both from mining
and from washing, are needed on the Mine Model Assump-
tions menu. If the coal is not washed, a wash recovery of 100
percent must be entered.

Cost Indexing System

To access CoalVal’s Cost Indexing System (fig. C.26)
click on the Tools item from the Main Menu window, then
click Cost Indexing System menu item. The Cost Indexing
System (CIS) allows the base prices that have been entered
into the lookup tables (see Look-up Tables under the CoalVal
Concepts section) to be indexed by the CIS giving an esti-
mate of yearly price changes simply by entering Producer
Price Indexes (PPI) from the Bureau of Labor Statistics (U.S.
Department of Labor, Bureau of Labor Statistics, 2008 (www.
bls.gov/PPI). This window has two tabs: (1) Producer Price
Index and (2) Calculated Cost Category Items. To enter
producer price indexes select the Producer Price Index tab.
This dialog has two sections. The left section is a listing of the
“CoalVal Cost Category Items” and the right section is where
the “Producer Price Indexes” are entered. First select a “Coal-
Val Cost Category Item”; then enter a “PPI Name” followed
by “Beginning Year” (as a date), “Beginning (PPI) Value,”
“Ending Year” (as a date), “Ending (PPI) Value,” and a “PPI
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Figure C.24. Details of CoalVal's Projects - Navigation Bar.
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Figure C.25. CoalVal’s Setup menu window showing the Standard Report Setup dialog.
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Figure C.26. CoalVal's Cost Indexing dialog window.

Weighting” factor. The “PPI Weighting” factor is necessary

if more than one PPI for a “CoalVal Cost Category Item”

is added. The “PPI Weighting” factor is a percentage value
between 1 and 100. Generally, base prices can be indexed

for about 2 to 4 years before the indexed costs are not a valid
estimate of actual cost. Therefore, it is recommended that base
prices be updated at least every 5 years.

The general approach for the CIS is to use a Base Cost
Year (“Beginning Year”) for each indexed component cost of a
Mine Model. The cost of a particular piece of equipment can
then be changed to the current price and the Base Cost Year
will be set to the current price year. The CIS will then use that
Base Cost Year to determine what the adjustment index would
be. For an updated cost component, there would be no adjust-
ment. For a cost component that has a Base Cost Year of 3
years ago, the adjustment index would be based on the PPI of
3 years ago compared to the PPI of the latest year.

When adding new PPIs into the CIS, it is necessary to
select a “Cost Category Item” from figure C.26 or from the
“Cost Category Items” list. A Producer s Price Index name
or description is entered, then the “Beginning Year” and
the PPI value (“Beginning Value) for that year, and then
the PPI value (“Ending Value”) for the ending year. Each
Mine Model cost component (Mine Model Assumptions,
Wages, Salaries, and Equipment) will have a Base Cost
Year (“Beginning Year”) indicating the year of the cost of that

component and cost for the component. More than one PPI
may be entered for each cost category. If more than one PPI is
entered for a “Cost Category Item,” a weighted average PPI
will be calculated for the cost category. The listing of “Cost
Category Items” for the Producers Price Index (the terms are
explained in Glossary of Terms, appendix E) follows:

1. Auto Expenses 11. Maintenance Truck

Rental
2. Base Salary 12. Operating Supplies
3. Capital Equipment 13. Preparation Plant
Operating Supplies
4. Equipment Rental 14. Professional Services
5. Exploration and Resource 15. Rail Loadout
Acquisition
6. Explosives 16. Repair and Maintenance
7. Fuel and Lube 17. Surface Facilities
8. General Expenses 18. Wages
9. General Utilities 19. Property Insurance
10. Hoisting Costs

The Equipment dialog on the Mine Model window
allows “Capital Equipment” or “Surface Facilities” to be
selected for CIS. A check box on the Equipment Entry Data
Table allows selection of “Surface Facilities.” If the check
box is not selected, the equipment type will be assumed to
be “Capital Equipment.” All Mine Model cost components
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Figure C.27.

on the Mine Data window have a separate Base Cost Year
for each component found in the Mine Model Assumptions
listing. These cost components are on the Equipment Entry
Table, Wage Schedule Table, and Salaried Employees
Table.

All Mine Model cost components on the Mine Assump-
tions dialog of the Mine Model window will use one Base
Cost Year. The reports for a Mine Model show only the
adjusted cost, not the Base Cost Year cost. The following is a
list of Mine Model Assumptions that can be indexed for cost
adjustments:

1. Auto Expenses
2. Equipment Rental

8. Hoisting Costs
9. Operating Supplies

3. Explosives for Coal

4. Explosives for Overburden

5. Exploration and Resource
Acquisition

6. General Expenses

7. General Utilities

10. Preparation Plant Cost
11. Property Insurance
12. Professional
Services
13. Rail Loadout Cost
14. Maintenance Truck
Rental

The area calculated fields on the Equipment Entry
Table, Wage Schedule Entry Table, and Salaried

CoalVal's Mine Model dialog window highlighting the Longwall Mine Model.

Employees Entry Table allow the user to view the indexed
cost. On the Mine Assumptions dialog window, a button
allows the user to toggle between the indexed cost (CIS Costs)
and the base year cost. Editing of base-year costs is possible
but not the adjusted costs.

Mine Model

The Mine Model dialog window is used to create and
edit mine models (fig. C.27). A mine model is an extraction
plan for a given coal resource that uses one of nine default
mining methods. The mining methods are contour strip,
mountain top removal, highwall mining, auger, truck and
shovel, dragline, dragline and truck-shovel, room and pillar
(continuous miner), and longwall. Although a mine model
must use one of the nine mining methods, the user can develop
as many different mine models as desired. The user can use
the mine models provided for reference to development of
new or modified mine models. Prior to mine model con-
struction, the user will need to develop the supporting mine
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plans and accompanying equipment, employees, and mining
assumptions needed for the new mine model.

Before a new Mine Model is created, the Mine Data
dialog should be opened and Equipment, Employees, Wages,
Taxes, or Haul Costs that are needed for the Mine Model
should be developed. The Mine Data menu item is found on
the Mine Model dialog window by clicking the Tools menu. If
the data are in the look-up tables, then the user can proceed to
the Salaried and Hourly Employees, Equipment, and Mine
Assumptions pages. See below for more information on both
of these activities.

A Mine Model consists of a mining method, Groupings
of Salaried and Hourly Employees, Groupings of Equip-
ment, and one set of Mine Assumptions. The groupings allow
the user to plan the Mine Model with any amount of equip-
ment and personnel necessary to produce a particular coal ton-
nage. Hourly Employees can be separated into “Production
Employees” and “Auxiliary Employees” and a Grouping of
Salaried Employees separated into “Overhead” and “Produc-
tion” functions.

Previously, it was noted that a Mine Model can use one
or more mining methods. Longwall mining is subdivided into
two mining methods. Room and pillar methods employing
continuous mining machines develop the access rooms and
support pillars for longwall panel extraction. The longwall
method uses a longwall shear and its related equipment for
longwall production. Likewise, the dragline and truck-shovel
mining model employs dragline and truck-shovel stripping
methods that may be used together or independently with
modeled coal production.

Figure C.27 shows a navigation button for the Longwall
Mining Model at the top of the screen. This button is visible
only for the Longwall Mining Method and the Truck-Shovel
and Dragline Mining Methods. This navigation tool allows
the user to have a set of employees, equipment, and mining
assumptions for the longwall panel and one for the continu-
ous miner development (longwall mining method) or a set
of employees, equipment, and so forth, for coal production,
truck-shovel stripping (benching), or dragline stripping (truck-
shovel and dragline mining method).

From CoalVal’s Main Menu Bar, click on the Mine
Model icon, then on the “Add Mine Model Data Items” but-
ton (lower left) to enter the detailed data for a mine model
as shown in figure C.27. A menu will appear that allows the
selection of adding Salaried Employees, Hourly Employees,
Equipment, and Mine Model Assumptions.

Salaried Employees

The Salaried Employees, Hourly Employees, Equip-
ment, and Mine Assumptions menu windows each have
two tabs as shown on the Salaried Employee window
(fig. C.28). The tab on the left (in this example, the Salaried
Employee Groupings) is for entering an employee group.
Here the groupings for the employees or for equipment on the

Equipment page are created. Each grouping can have one or
more employees or pieces of equipment. If a Salaried Group
is to use the overhead calculations, then check the “This is an
Overhead Group” check box (fig. C.29). This group is used in
the overhead calculations. The exact calculation can be seen in
the Mine Model Formulas section.

The Salaried Employee window (fig. C.30) is slightly
different than the Hourly Employee window. The two
primary differences are the placement of the “Ordered/Edit”
button and the addition of the “Auto Rental” check box. Every
salaried employee with the “Auto Rental” box checked will
add a monthly auto rental cost to the production expenses. The
Mine Assumptions window has a cost per month assumption
for “Auto Rental.”

To review the number of salaried employees for a Mine
Model, click on the Mine Operations Staff or the Mine Man-
agement Staff tabs (fig. C.29). Salary assumption data can
be reviewed by clicking on the “goto” (Salaried Employee
Entry Table) button located on the right hand side of the Mine
Model dialog (fig. C.30).

Hourly Employees

The Hourly Employees dialog window (fig. C.31) has
two tabs. The tab on the left, the Hourly Employee Group-
ings tab, is for entering a group. Here the user can create the
groupings for wage employees needed in the mine model.
Each grouping can have one or more employees. The tab on
the right, Hourly Employee Group-Development Produc-
tion, will change according to the Group Name selected. This
tab is used to add wage employees by job classification to the
Mine Model.

Figure C.32 shows the Continuous Miner model, produc-
tion wage-worker classifications, number of employees, hours
per shift, and navigation and ordering buttons. This page will
allow employees to be entered into the Mine Model from the
Hourly Employees Entry look-up tables. There are three
ways this can be done. First, the pull-down selection menus
in the employee listing table can be used (by left-clicking
the mouse several times quickly in the selected field) for the
Employee Type. The second way is to select an employee
by using the Employee ID from the “Select Report: Default”
values in the Hourly Report look-up table. The third way is
with the Drag and Drop dialog box.

After all the employees and equipment have been added
to the Mine Model, the report order can be changed by press-
ing the “Arrange Employee Order” or “Arrange Equipment
Order” button (fig. C.32). The reordering of data can be done
only when the “Ordered/Edit” button shows the “Ordered”
message (figA field heading that uses an italic font in a grid as
in figure C.32 (Employee Type) means that data entry is from a
pull-down selection box. On the employee listing table in fig-
ure C.32, the user can either select an employee by “Employee
Type” or by “Employee ID”; both have pull-down menus.
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Figure C.30. CoalVal’'s Mine
Model dialog showing the
Salaried Employees Group —
Mine Operations Staff window.

Figure C.31. CoalVal's Mine
Model dialog showing production
groups within the Wage (Hourly)
Employee Grouping tab.
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Auto Rental check box )
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S,

(=1

~w Mine Madel

CoalVal
Mina Model Salaried and Howly Employees, Equip p

Salatied Employees Hourlv Emplovees | Equipment | Mine Model Assumplions I
Hourly Employee Gr | Hourly Employee Group -- Development Production |

. and Mine A

Production Employee Layout Grouping:
¥ Production Employee Group

Add Mine Model Data ltems»

|Add Hourly Employee Group to Mine Model Longwall 72°- 96" Springfield Seam | Longwall Development VA




Appendix C—Program Description 175

= Mine Model E] E] E1

File Reports Tools Help

Note the Itallic font for
the field headings.

MineModel Salaried and Hourly Emp  Bees. Equipment, and Mine A pli I Group
- - - = Navigation bar.
Salaried Employees Hourly E fplovees | Equipment I Mine Model Assumplions I ~
Hourly Employee Groupings Hourly | iployee Group — Production I
Grouping Name: Change Group:
|Production ] | »
Select Employee by Type or by Emp'oyee ID
| Empioyee Type |Emproyee 10 |Hours Per shift|# E Shit 1|2 Er shift 2[# Employees Shif 3|# Emplc &
|_|Cont Miner operator 238 8 3 3 3
__|Cont miner helper 239 8 3 3 3
|_|Shuttle car operator 240 8 9 9 9
| =~ 241 8 3 3 3
n Scoop operator 242 o 3 3 3
Roof bolter helper / 260 Toggle button used to 3 3 a
| — e edit the order of the i Change report order
Click here for a listing employee listing. for the employees.
| of employees. ~— ——
(2] ‘ -« > » [ + I - | - | | ] (] ‘ Ordered ‘ Arrange Employee Order I
Employee Details:
Grade Name: Rate:
15 | $2050 | 5
Reference:
|USBMUSGS - escalated
Update Date:
I1I.l'11.l'2£ll]8
Status bar showing the
name of the current
Add Mine Model Dala ltems» _‘fjflog and mine model. Figure c-32. C0a|Va|'S Mlne
Model dialog showing the
Hourly Employee Group—
‘Add Hourly Employees to a Houly Group | Cont. Miner 42-72 PRisburgh Seam % Continuous Mi MM ID: 63 : Production dialog.
Hourly Employee position assumptions are displayed in the 3. Surface Support Facilities — This item refers to the
lower portion of figure C.32. infrastructure for the mine, such as buildings, roads,

loadouts, and tipples (fig. C.36). When the equip-
ment uses the “Other Equipment Use,” the number
of units and production employee’s total hours
worked per year will be used in the hourly deprecia-

Equipment

The Equipment menu dialog window has two tabs ;
directly below highlighted Equipment (figs. C.33 and C.34). tion formula (fig. C.37).
The tab on the left is for entering a group. Here, the group- 4.
ings for equipment, such as “Production Equipment” (fig.

C.34), “Auxiliary Equipment” (fig. C.35), and “Surface Sup-

There are three “Property” types or classifications
for taxation. They are as follows:

port Facilities” (figures C.36 and C.37), can be developed. 5. Tangible — Taxes are calculated on the current value
After the Equipment Groupings have been created for the of the piece of equipment (fig. C.34).

mine model, the pieces of equipment can be entered into the

groups. In the case of “Equipment Group-Production Equip- 6. Real — Taxes are calculated on the value of the infra-
ment,” figure C.38, equipment would be added by using the structure (fig. C.36).

“Equipment” pull-down menu to select the equipment, or use
the “Equipment ID” pull-down menu to select the equipment
by ID number. Then the “Equipment Use” would be selected
from the drop-down list (fig. C.38). Equipment use is defined There can be four work shifts scheduled (fig. C.34): day
as follows: shift, first shift; afternoon shift, second shift; night shift, third
shift; and swing shifts which allows for a 24 hours per day, 7
days per week operation (weekend coverage). If the produc-
tion schedule needs to operate only 5 days per week to meet
2. Auxiliary — Support equipment for the production production goals, only the first, second, and third shifts would
equipment (fig. C.35). be filled.

7. None — Used when amortization is calculated for the
infrastructure (fig. C.37).

1. Production — Front line equipment used in the
removal of coal and overburden (fig. C.34).
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Equipment ID: [ 1116 = || | #Units Shift 2:

| |FEL-coal, 31cy, 2000hp, 24' dumpht

R — f——J [ : Grader, 500hp, 24'blade
Equipment Use: Production - % Units Shift3: |

Trks-water, 650hp, 20,000 gal

Property Type: :‘rme-oa Spare,3804290cy,23.21dht
" Mone Haulage Dispatch Sys-40 units
" Real n
~R&M and FEL per Hour: |  Equipment Cost and' DB Temm: ours Worked/Shift: — i |
REWpEGHEE Unit Cost [ 80 B

I #1405/ {101 $18,001,141
Jesian Sorting Code: )
F&L per Hour: Depreciation Years: g 20 0 I
§$146.47 | 30 I o

m|4|p|n|+|_|‘| | |(.| E;;;E;n:gumahemw
Ordered | 7 Hep | B

Figure C.38. CoalVal's Mine Model A R e |
dialog showing the Production | L St

Equipment pull-down and ID menus.  |AddEqupment to s Equipment Group TS w Dragline 31 4 Truck Shovet Cosl MM ID: 100 y

i€




Mine Model Assumptions

The Mine Model Assumptions window of the Mine
Model dialog is shown in figure C.39. The fields seen in
figure C.32 will differ based on the mining method selected for
the Mine Model. Enter the relative mining data, including Tax
and Haul Cost data into the appropriate fields to complete the
Mine Model Assumptions dialog. If the tax and haul cost data
are not available, click on the Tax and (or) Haul Cost buttons
(see graphic below) to access the Mine Data dialog so a Tax
and (or) Haul Cost Table can be created.

Two specific fields, the “Auto Rental” expense and
“Truck Rental” expense fields (fig. C.43), have costs that are
entered as a per month rate. The truck rental expense rate will
be used by selecting the “Mechanic” check box on the Hourly
Employee Entry dialog. The auto rental expense rate will be
used if the Salaried Employee Entry dialog “Auto Rental”
check box is checked. If the Longwall and Truck-Shovel and
Dragline mining methods are being used, remember to enter
all of the data relative to the entire longwall or Truck-Shovel
and Dragline operation.

Looking at the details of the Mine Model Assumptions
window shown in figure C.40 indicates the design layout for
the page used in writing the CoalVal program. All the data
fields shown in the figure C.40 are defined in the Glossary,
appendix E. Please be aware that when the program is run-
ning, not all the fields will be shown on the same Mine Model
Assumptions dialog page. The fields seen depend on the min-
ing method selected.

The following CoalVal Mine Model Assumptions list
shows the data entry fields for the Mine Model Assumptions
dialog page (definitions are found in the Glossary, appendix

E).
1. Ave. inches in-seam coal 19. Minable Resource
Recovery
2. Ave. inches in-seam parting ~ 20. Number of spreads
or units

3. Ave. inches out of seam 21. Operational Supplies
dilution

4. Auto rental expenses 22. Overburden Prod.
Shift

5. Burden Rate 23. Parting Recovered

6. Coal Recovered 24. Professional Services

7. Days Week — production 25. Program Calculated
Prep Plant Cost

8. Days Week — auxiliary 26. Property
Insurance/$100
of Capital Value

9. Days Year — auxiliary 27. Rail loadout cost

10. Days Year — production 28. Reclamation
Provisions

11. Equipment rental 29. Shifts/Day—Auxiliary

12. Exploration and Resource ~ 30. Shifts

acquisition Day-Production

Appendix C—Program Description 179

13. Explosive Cost (cost/ton) 31. Shifts per day

14. Explosive Cost Overburden 32. Stripping Ratio
(cost/BCY)

15. Factor for Hourly Payroll

16. General Expenses:

33. Tons Prod. Shift

34. Truck Rental
Expenses

35. Use Prep Plant
Program’s Cost

36. Use user entered
Prep Plant Cost

17. General Utility

18. Hoisting Cost

Arrange Employee Order or Arrange Equipment
Order

Employee job descriptions or equipment may be
arranged or reorganized for the mine model report as desired
by the user. To reorganize the equipment order, click on the
Equipment Group tab (fig. C.41) on the Mine Model dialog
window; then click on the “Arrange Equipment Order” button
located at the bottom-center of the dialog window (fig. C.42).
The current equipment order (fig. C.43) will appear. To rear-
range the equipment order, click on the desired item and move
it up or down using the directional buttons on the right side
of the dialog box. After the items are reordered click on the
“OK” button. If no changes are desired, click on the “Cancel”
button.

Adding Employees or Equipment to a Mine
Model

Equipment or Employees can be added to a Mine
Model in two different ways. The first way is to open the
Mine Model dialog window and tab to the appropriate Equip-
ment Group (or Employees Group) dialog page (fig. C.44).
Then open the Tools menu on the upper left menu bar and
scroll down to the Mine Data menu. Click on Mine Data and
another dialog page will open with the Haul Cost, Taxes,
Equipment, Employees, and Wages databases listed on the
left side of the dialog page (fig. C.45). If the Equipment list-
ing is needed, click on the Equipment button and new buttons
for two dialog pages will be shown. One is the Equipment
Data Entry (fig. C.45) where equipment information can be
entered or modified and the second is the Equipment Report
button (fig. C.45). This report is the current list of equipment
in the Mine Model database. Select the report at the top of the
dialog page by clicking on the toggle button. Then click on
the “Default” report and the equipment listing will be shown
(fig. C.46). Select the equipment and equipment ID number
needed and return to the Equipment Group that is being built
or modified. Add equipment by using the “+” on the Naviga-
tion Bar in the lower left portion of the Equipment Group
dialog page.
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.. Mine Model

Mine Model  Salanied and Howrly Employees, E and Mine A pti I
SaaiedEmplojees | HouyEmplyees | Equpment  Mine Model Assumptions |
~Select Cost to View: 7 Dats of Inforemai Explosive Oveibuiden:  General Exp
* Base Cosls [5/13/2008 = Days Year - production: [ $0.000 $50.00
| OIS Costs | EflecivestipingRatio [ 360  EplosveCoal/BCY:  Reclamation Provisior:
Mining Method: ~ &1 Days Year - audiary: | w0 | $015
[Truck Shovet Coal Resouce | v | 356.0 Salatied Burden Rate:  Ral Load-Out Cost:
, 91.9% # of spreads or urits: [ oz | $0.05
Ave. inches in-seam coal | 1 Hously Burden Rate: ‘Washed Parting Recovered:
Cost/Ton on tax table. 722 Shifts/Day - Production: x| 1000%
TacTabluC“M . 1 Aveinches inssam pating | 3 Dperational Supples: ‘Washed Coal Recovered:
e | 72 Days Week - production: | s000 | 100.0%
el Outof seam diior: 7 Equipment Rentak; Factor for Hourly Payroll 15t shift
: ] Days Week - Audiary. | $500.00 8.0%
[ a5 gl 7 AuoRentalExpenses:  Factor for Houly Paproll 2nd shif
8.0%
HodCos Tabe 0 Tmnm?ﬁfw Factor for Hourly Payrol 3rd shill:
[Gietie Haul costtable | Tons Prod.shift: e : ,AL!
o 27720 Shetkd Bek i [ $0.00 =
Haul Cost Table: @) Ovsbuden i s | .0 General Utiity:
410 i—ﬂﬂ Coal Density: I $3.000.00
[ 2180 Propery| Explotation Costs:
Browse I~ Use Prep Plant Program's Costs s010| | $26414%0.00
Professional Service:
| El T
= | = | 3 ‘ | (’l ¥ Use user entered Prep Plant Cost Plant % Dilution Density:
User Entered Prep Plant Cost: 32000
Fi C.39. CoalVal's Mi ! e
igure C.39. CoalVal's Mine :
g . . . Add Mine Model Data ltems» | Program Calculated Prep Plant Cost: $3.49
Model window showing the Mine
Model Assumptions dialog. Add Mine Assumplions TS w Dragiine 1:1\ Truck Shovet Coal MM ID: 96 7

Mine Mode!l  Salaried and Howly Employees, E and Mine A
SelsiedEmplogess | HoulpEwplopees | Equpment  Mine Model Assumptions | ]
~Select Costto View; ————| Date of Informatiorc Explosive Ovesbuden:  General E
@ Base Costs | *| DaysVes-peoduction:  JHHNEHNHANE RN  PLANEASSSHEHN
OIS Costs Effective stippingatio | WHWHHHEBHE  Ewplosive CoalBCY:  Reclamation Provisior:
MigMethod | WeHBE DaysYea ~audiary.  JHAHNHUM RGN  PHHEHE NG 0
Mhcbd | MineableResouce Recover: [ munumnmnA A Salaried Burden Rale: Rl Loa-Out Cost
| i Bofwesdsorwtx [ gy pisimasasases
Ave inchesinseamcost | mum Houly BudenFlate:  Washed Pasting Recovered:
Cast/Ton onla table. [ wnunnnnn g Shilts/Day - Production: (T a TR B
T:‘;;‘;" 1 Aveinchesinsesmpating |  WEWNNNNARR  OperationalSuppbes:  Washed Col Recovered
[ wennmERERS Days Week - productions [, #HR AR AHENE | HHE X
o TP PPy [ wetwmmmm Equipment Rental: Factot for Hourly Payroll 1t shit:
Tax Table ID: e Days Week - Auiliary: L B e FETES
i g | i [ HNRHHERHER  AuoRental : Factorfot Hourly Payroll 2nd shift:
. CodLost DwipMing: 1, oy e HAH IR HHE. HHEHX
Haul Cost Table ID: [TTTITITrTE — : ;
i3 | — Truck Rental E < Factor for Hoully Payroll 3id shift
i Stipping Ratio: W HHELBX
Fre s R i
Haul Cost Table: c——— [ HHRRARED AR General Utlty: Hﬁgﬁw_
i _ﬂ m Coal Density: Wm i B R
: : IS Incuance: Exploration Costs:
I~ Use Prep Plant Program's Costs B PLARLIR B
Browse L oo e W v
i Junnn s ey | s
| | ! | | | I™ Use user entered Prep Plant Cost 1 Plant Costg & Dildion Density. Tons/Employee Shift:
: Uset Entered Prep Plant Cost [ SRS [ e
[ shun R R
Figure C.40. CoalVal's Mine Label27 Biede'atn roumpents Tiniar Fib{ 30 remporels
Model window showing the

Mine Model Assumptions
window data fields.

ﬁem
|

SN




Appendix C—Program Description 181

.. Mine Model

CozlVal

Mine Model Salaried and Hourly Employees. Equij t. and Mine A

Salaied Employees |
Capital Equipment Grouping

Hourly Employess » Mine b

| Equipment Group  RE Production Equipment |

- J

|Equipment Group Name A
}|R&P Production Equipment
Underground Support Equipment
Surface Support Facilities
Coal Crushing and Loading Facilities

|€

Figure C.41. CoalVal's Capital
Equipment Grouping tab on the ; | | . | "l = ‘ - | A| I : | e]
Mine Model dialog window will
show the equipment group names.
By selecting the R&P Production
Equipment tab the user can Add Mine Model Data Items »

navigate to the group equipment
listing. Add Equipment Group to Mine Model | Cont. Miner 42.72" Pitsburgh Seam \ Continuous Miner MM ID: 63 y

= Mine Model

CoglVal
Mine Model  Salaned and Howly Employees, Equipment, and Mine Assumptions I
Salaied Employees | Hourly Employ Equip | Mine Model Assumptions |
Capital Equipment Grouping Equipment Group — RP Production Equipment I
Group Heading: Change Group: ? » |
R&P Production Equipment Cutrent Equipment List:
 EquipmentName and Use: — —Bhifs— »|CM: 30°-85"Range A
Selectequipmentbyname ___ 2 umis Shift1: Shuttle car. 15T, Elec )
Equipment: g \§ ! 3.0 Roof bolter, 2 boom, low headroom
) i A L Scoop 3.5cy, 407 min. ht,
EquipmentID: | 512 | I’U“iﬂﬂ Z " |Pers carrier12 passinger
3.0 B
. Equipment Use: |Produc1ion v| # Units Shit 3: e
“Property Type: 1 30 B
& None  Tangible #Units Shift 4 i
" Real l 3.0

~R&M and F&L ner Hour:- -E.qulpment Costand Dep Terrn:: Hours Worked/Shift |-
Ré&M per Hour. Unit Cost: 8.0 | |

I $60.00 l—
F&L per Hour LI Sorting Code: Click on: Arrange

e pe Yoars: [ Equipment Order to see |
[ $30.00 3

the Equipment Drag and
Drop list

N~

e Figure C.42. CoalVal's Equipment
fomizoos Group—R & P Production
Equipment dialog window showing
the “Arrange Equipment Order”
button for reorganizing the

MM D: 63 Z equipment order.

3 B T S le]

Add Mine Model Data ltems »

Add Equipment to a Equipment Group | Cont Miner 42-72" Pittsbuirgh S eam \ Continuous Miner
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« Arrange Order

Dozer-TS bench,850hp,22 blade w

Diil-0B, 3+'elect, 675hp, 35'ods

Tiks-0B, 380/230cy, 23 2loadht

Shovel-coal, 36cy,70' boom, 7000hp :
Dozer-coal, Rbrtrd,450hp,15.2blade Selectitem to be
Dril dskcoal, Trk 6+"dsl, 600hp, 2 { movedin this
Trks-coal, 380t/230cy-gates, 23,2t . window
FEL-coal, 31cy, 2000hp, 24' dumpht

Grader, 500hp, 24'blade

Haulage Dispatch Sys-40 uni,  on, gne of these
ans

Figure C.43. CoalVal's “Arrange Order” dialog
window for arranging lists of mining equipment
for mining reports.

== Mine Model
o s o |
T e Click on Tools
CO'BI \al then on Mine llhta
Mine Model  Salaried and Hourl} oy Fq and Mine A p
Salaried Emplopess Hourly Emplovees I Equipment | Mine Model Assumptions ]
Hourly Employee Groupings Hourly Employee Group - Production |
Grouping Name: Change Group:
>
Select Employee by Type or by Employee ID
[ [Empsoyee Type | Empioyee 10 |Hours Per Shift|# Employees Shift 1|# Employees Shift 2|# Emp Shift 3}# Emplc
! Cont Miner operator 238 g 3 3 3
|_|Cont miner helper 239 8 3
B Shuttle car operator 240 8 g 9 9
] Roof bolter operator 41 8 6 6 6
| ] Scoop operator 242 g 3 3 3
M
< >
H|1|D|H|+|—|A| ||('I Ordersdl Arrange Employee Order
Employee Details:
Grade Name: Rate:
fs | $2050 | ' I iMechar
Reference:
[USBMUSGS - escalated
Figure C.44. Navigating to %
. 1171142008
the Mine Data databases from
Coa Ival S H ourly _Employee Add Mine Model Data ltems »
Group—Production tab under the
Mine Model dialog window. Add Houtly Employees to a Houly Group |Cont. Miner 42-72" Pitsburgh Seam \ Continuous Miner MM ID: 69
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= Mine Data, Haul Cost, Taxes, Equipment, and Employees

Equipment
information

|Dev belt system LW 72,3-CM sections

Equipment Entry Unit Cost: R&M Cost/Hr  CIS R&M Cost/Hr.  Years for Depreciath
| 000 | $4000 | o fi -

=] IS Uil Cost: FiLCostMr:  (CIS FAL CostHr

Equipmenit Feport I—m l— l— I Sufacs Facities

Ci: 30"-85"Range

i Cost: R&M Cost/H: OIS R&M Cost/Hr  Years for Depreciali
\I‘\ SO00000 | s | 60
gsuntf- 7 CostHr: CIS FAL Cost/Hr: '
Mine Model $30.00 I $30 [ Surface Facities

|______.
. information databases )
I
SR - |
| s

| %

Figure C.45. CoalVal's
Mine Model information
databases (left side of
figure) and the Equipment

B 3

Entry input data table.

. CM's 72" - 156" Range 5
£l 445 Shuttle car: 15T, Elec $400,000.00 5
Equipment Entry 446 Roof baker, 2 boom, low headioom $200,000.00 5
447 Scoop 3.5cy. 40" min. ht. $300,000.00 5
(=] 448 Pess carmier: 12 passinger $75,000.00 7
Equipment Report 443 Rock duster, 10hp $25,000.00 7
450 Lube tuck: 407 min ht $150,000.00 5
451 Service truck: 40" min. ht $150,000.00 5
452 Fder/bikers: 300tph - cm units $0.00 5
453 Venk system: LW>96", CM dev section $0.00 7
454 42/38" Main and panel belts - >96" $0.00 7
460 Water/sewage Wreatment: Lw/CM-All $0.00 20
461 Suface trans lines BIKV-AI $0.00 30
"“‘;f{lﬂ:.“;“d 454 UG compressors & lnes $100,000.00 10
equipment 466 Surface FEL:5cy $300,000.00 7
list 468 Grader:140hp, UG - All $200,000.00 7
469 Raw coal stkple/rechn:CM 24-42"modl $0.00 30
470 Tipple/silo ldout sys:CM 24-42"modl $0.00 30
471 CM: 40-120" Range $1.000,000.00 5
474 36/30" Main/REP panel belts: CM 24" $0.00 7
480 Roof bolter: 1 boom, 40hp $125,000.00 5
481 Scoop: dcy, battery, 28"'min. ht $100,000.00 5
482 Shearer: 42-116" with options $2.000,000.00 3
483 2 leg shields 2000<40-90" $100,000.00 10
484 Face crive+stge bdr, 1000'%36" L/ 42" $2,500,000.00 3
485 Shield retrvr: 122 hp batt op, Lw42" $300,000.00 10
488 Venlilation system: LW42" panel $0.00 10
490 Dev belt sys:Lw >96", 3x CM section $0.00 7
491 Shop/watehouse 6,000 SF - All $0.00 30
TR 492 Mine office/change fac: Lw - All $0.00 30
E : 493 Site development/maint: Lw-al $0.00 30
Wages
|
< 1 >

Figure C.46. CoalVal's
underground mining
equipment listing in the
Equipment Default Report
from the Tools drop-down
menu under the Mine Models
dialog window.
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The second way is to open the Hourly Employee
Group—Production dialog page in the Mine Model dialog
window as shown in figure C.47 (or the Equipment Group
dialog page) to add Employees. Click on the Tools menu (fig.
C.47) on the upper left hand menu bar and the Drag and Drop
Employees or Equipment item will appear in the drop-down
list. Click on “Drag and Drop Hourly Employees” and the
employees list will be shown (fig. C.48). Because the Hourly
Employee Group dialog page is open, the Drag and Drop
dialog page will display the hourly employees used in the
current mine model. The user can now left-click on a desired
employee position, hold the mouse button down, and drag the
cursor over to the Employee Group dialog page. The cur-
sor will change shape to indicate that the mouse button can
be released. When released, the item will be inserted into the
Mine Model.

Export Mine Model Exchange File

Users of CoalVal can share a Mine Model by creating a
Mine Model Exchange file. This can be done from the File
menu of the Main Menu Bar or from the File menu of the
Mine Model dialog window (fig. C.49). Click on the File
menu and then on the Mine Model Data Exchange item on
the drop-down menu. When the Mine Model Data Exchange
dialog is opened, the Import Mine Model Exchange File tab
will show. Click on the Export Mine Model Exchange File
tab (fig. C.50). Then Select a Mine Model to export. All mine
models are listed, so single-click on one. Second, press the
“Set Path” button to select a directory where the user wants
the exchange file placed. Third, give the new exchange file a
name. When all this is done, press the “Export” button. The
exchange file will be in the directory where the user directed
it. The user can now e-mail the file or do whatever is needed
with the exchange file.

Import Mine Model Exchange File

To import a Mine Model Exchange file, the user needs
to access the Mine Model Data Exchange dialog window.
This can be done from the File menu of the Main Menu Bar
or from the File menu of the Mine Model dialog window
(fig. C.49). When the dialog window is open, click on the
Import Mine Model Exchange File tab (fig. C.51). First,
click on the “Select File” button and browse to the location of
the exchange file and select it. Second, click on the “Import”
button and the new mine model is imported. The “Refresh”
button on the Mine Model dialog window must be clicked to
view the new model.

Copying a Model

Making a copy of a CoalVal Mine Model (fig. C.52), can
be done by (1) selecting the desired mine model, (2) selecting

the Make Copy of Selected Model from the File menu of the
Mine Model dialog window (fig. C.52), (3) then clicking on
the OK button (this will complete copying the selected mine
model), (4) returning to the Mine Model dialog window and
pressing the “Refresh” button on the Navigation Bar to see
the new mine model at the bottom of the mine model list. It
is important to rename the copy at this time so that it is not
confused with the original mine model of the same name.
The newly copied Mine Model is now ready for modifica-
tion. CoalVal stores Mine Models in a database. The database
allows the Mine Models to have the same name and yet be
separate Mine Models. It is up to the user to give each mine
model a meaningful name.

Mine Data

The Mine Data dialog window is the location to enter
data for the look-up tables that are used by both Mine Models
and Projects and is found by clicking on the “Mine Data”
button on the lower left side of the Mine Model dialog page.
The six look-up tables found in the Mine Data dialog are
Haul Cost, Taxes, Equipment, Hourly Employees, Salaried
Employees, and Wages (fig. C.53). Mine Models use all six
look-up tables, whereas Projects use only the Tax and Haul
Cost look-up tables. Note that both Hourly and Salaried
Employees are accessed through the Employees button.

A review of the CoalVal outline diagram, figure C.54,
will show the relationship of the look-up tables (shaded in
orange) to each other. Note that the Wages look-up table is
also a look-up table for Hourly Employees. It is best to enter
wages into the Wages look-up table before entering data into
the Hourly Employees look-up table.

If the user desires to sort or search the items in a look-up
table, the Search String box along the top of the Mine Data
dialog window (fig. C.55) will help. There is a unique ID
field for each item or record in a look-up table. This ID is also
used for entry of look-up items into a Mine Model. In the
previous Mine Model discussion, it was stated that a look-
up item could be added in three different ways, one of which
was the ID. An ID may be selected from the Search Index
box and the Search String box. Once that ID is entered into
a Mine Model the program will find and use the associated
information.

Haul Cost Table

The Haul Costs are used for estimating contract truck
haulage only. For example, if the mine is located in an area
where rail access is not possible, then the coal may be trans-
ported from the mine to the preparation facility or rail loadout
by means of highway-legal trucks. If a mine has its own load-
out or has close access to a loadout, where contract trucking is
not necessary, it is still necessary to have a Haul Cost Table.
CoalVal must have coal resources, a Mine Model, a Haul
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= Mine Model

Click on Tools, then on

__" " the Drag and Drop Employees

: T and Equipment item on
CG'&] Va ] the drop-down list

Mine Model Salaried and Hourly ) prand Mine Assumplions
SalaredEmployees  Hourly Emplovees | Equpment | Mine Model Assumptions |

Hourly Employee Groupings Hourly Employee Group -- Production l

Grouping Name: Change Group:
|Production | e
Select Employee by Type or by Employee ID
Emplayee Type | Empioyee 10 |Hours Per Shif# Employees Shift 1 |# Employees Shift 2|# Employees Shift 3[# Emplc &
Cont Miner operator 238 8 3 3 3
" |contminer helper 239 8 3 3 3
" |shuttie car operator 240 8 9 9 9
" |Roof bolter operator 241 8 6 6 6
) operator 242 8 3 3 3

|

| o || e =] || el Ordered | Arrange Employee Order
Employee Details:— — — - — —

Grade Name: Rate:

3 [ $1950 | 3 I Mechar

Reference:

|USBMUSGS - escalated

Update Date:
[1111112008

Add Mine Model Dala ltems »

Add Houtly Employees to a Hourly Group |Cont. Miner 42-72" Pittsburgh Seam \ Continuous Miner [ MM ID: p

ru

Figure C.47. Locating CoalVal's “Drag and Drop Employees or Equipment” option from the Tools drop-down
menu of the Mine Model dialog window.
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<~ Drag and Drop Hourly Employees

Soit by: | (Defaul] =] 7 Heb |

3- N App Coalfiel
243 Underground - 3 - N App Coalfield \
244 Underground - 1 - N App Coalfield

85/
86

 $2050 US|

$2050 USBM/USGS - escalated
$20.00 USBM/USGS - escalated
$13.50 USBM/USGS - escalated

Employee D Region Name Grade Name Name Rate
238 Underground - 5 - N App Coalfield : 84
239, Undetground - 4 - N App Coalfield 85
240, Underground - 3 - N App Coalield 8
S B R s f e

-
$1350 USBM/USGS - escalated
"MISGS - escalated

Dragging the Scoop

o o Operator, ID 242, from
CozlVal Hu <« nme @ OREE the Employee list
Mine Model  Salanied and Howly Employees. Equip and Mine A pli F
Salaried Emplopess Hourly Emplovees Mine Model Assumptions I
Hourly Employee Groupings || Hourly Employee Group -- Production I !
Grouping Name: Change Group:
[Production >
Select Employee by Type or by Employee ID
Employee Type | Empioyee 1D |Hours Per Shit|# Employees Shift 1 [# Employees Shit 2|# Employees Shift 3[# Emplc &
g Cont Miner operator 238 8 3 3 3
_|Cont miner helper 239 8
| ] Shuttle car operator 240 8 9 9 9
Roof bolter operator 241 8 -] ] ]
i Scoop operati 242 g 3 3 3
and dropping the
&Gl employee job description
into the Hourly Employee
™ | - | (S | P Group-Production Ordered | Arrange Employee Order
~Employee Details:
Grade Name: Rate:
[z [ $1950 | 3
Reference:
[USBMUSGS - escalated
Update Date:
111142008
Add Mine Model Data ltems»
Add Hourly Employees to a Hourly Group |Cont. Miner 42-72" Pitsburgh Seam \ Continuous Miner MM ID: 69

Figure C.48. Adding or modifying employee or equipment lists using a drag and drop dialog

page accessed through CoalVal's Mine Model window.
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Mine Model dialog

fil

Salatied and Hourly E mpk Equipment, and Mine Assumpti |
Mining Methods:
[Model Name | £ate [Mine Model1D] A Contour Strip [ Truck & Shovel | Auger |
TS w Dragline 31 4/30/2008 7 g Dragii T C. i M‘nu" 15 40r
Cont. Miner 42-72" Pitsburgh Seam 3/20/2004 98 : : 2
S w Dragline 6:1 4/24/2008 ) Mountain Top | Longwal Highwall |
Mine Model Notes:
y Dragiine - Truck and Shovel Stipping in the Gillelte A
1. Open the File menu and Coalfield, Wyoming-3:1 Ratio Mine Model
click on the Mine Model Thees 21
rane: a
Datn:xcr:nge item on the ; “m“mk‘ m‘wlm‘[mm s reflect
rop-down menu. I mamwmopammhﬁﬂdle
coalfield. The 3.1 ratio model was built to moded the
n-mnfmdmml:mnﬂmlnloa&‘llm
Therefore all overbusden removal was data
2771 ratio. TMptdeplhwodamM
benching operation to remove enough overburden
&wmdmmmmmmm
¥ Thit model used a reaization of $14.50 par ¥
SRR T 0 N A =y
- Calculate Mining Cash Costs:
Mine Data D &linCar, Raw Cost/Ton: Costin Car, Raw
e w0 | $0.00 [ |
D &l in Car, Washed Cost/Ton: Costin Car, Washed
$0 | $0.00 $0 | SO.M
__Coouoe | |
Add Mine Model Data ltems»
+
Add Salaried Employee Group to Mine Mc | TS w Dragline 3:1 \ Truck Shovel Dragiine: Coal [MM ID: 97 A

Figure C.49. Navigating to the Mine Model Data Exchange dialog from the Mine Model

dialog window.

= Mine Model Data Exchange

dialog

Mine Model Data Exchange

Export Mine Model Exchange
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Figure C.50. CoalVal’s Exporting Mine Models dialog window.

187



188 CoalVal—A Coal Resource Valuation Program

.h:_-".ine Model Data Exchange

Import Mine Model Exchanae File | ExpottMine Model Exchange Fie |

This routine will import a Coalv'al 2000 exchange file. Press “Select File" ~
button to select the file to be imported.

xmhﬂnwl“mﬂbsﬁllhmdimﬁuhm
‘When the "Overall Status" bar indicates the import is finished, exit this dialog
to the “Mine Mode!" dialog.

REMEMBER: ‘You may need to press the "Refiesh” navagator button on the
"Mine Model" dialog to display the imported model.

v

Figure C.51. CoalVal’s Import Mine Model Exchange File tab located under the Mine Model Data
Exchange dialog window.

Make Copy of a Mine Model 5'

Before pressing the "0K" button on this form be sure you have selected
the mine model you want copied.

finished with the copy and you have retumed to the mine model, you
will need to press the “refresh” button on the navigator bar to see the

Help |

Figure C.52. CoalVal’s Make Copy of a Mine Model dialog window.
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- Mine Data, Haul

Figure C.53. CoalVal’s look-up tables dialog window.
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Figure C.54. CoalVal's program organization diagram showing the different connecting functions by color codes.
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Eau Make Copy of Haui Cost |
Employees
Wages

Figure C.55. CoalVal's Haul Cost Table dialog or data entry information menu for the

Mine Model.

Cost Table, and a Tax Table for the program to perform its
operations. If there is no contract Haul Cost (for example,
mines in the Gillette coalfield), a table must be developed and
very small values used for costs and distance (for example
$0.01/ton and 0.01 miles). Enter a name for the Haul Cost
Table (fig. C.55), then enter the fixed and variable cost and the
mileage. The program will calculate the cost and place it in
the Haul Cost field (fig. C.55). The following is a list of data
input fields and their associated definitions for the Haul Cost
Data Entry Table:

Data Field Definition
1.Name: The name for the Haul Cost Data
Entry Table.

2. Fixed Cost: The cost of loading the raw
coal into the truck at the mine site.

The cost of hauling the coal on a
dollar per ton-mile basis,
from the mine to the wash plant
or loadout.

The distance from the mine to
the crushing, washing, or
loadout facilities.

This optional field can be use to
help the user to know when

3. Variable Cost:

4. Distance:

5. Date of Information:

the data entry table was last
updated.

Tax Table

The Tax look-up table is divided into five areas
(fig. C.56). The first area includes the name of the Tax Table,
market price of the coal, valuations and income taxes. The
market price is used in the calculation of Project Reports.
Mine Models do not use it. The other four areas are for Roy-
alty Rates, State Sales Tax, Property Tax, and Environmental
Taxes. Enter a value for the items needed in the Mine Model
or Project. If the Mine Model does not need a tax rate or
Royalty, then enter a zero for it.

The CoalVal Tax Table contains dollar values, tax rates,
and valuation rates to be used for each coal taxation district
and includes a cost for acquiring undeveloped coal. Cre-
ate and enter a “Name” for a “Tax Zone.” This name may
indicate in which tax district it is and whether the mineral
rights are owned by the mining company or are leased from
the state or Federal Government. The “Contract per Ton” price
is only used to calculate the Royalty Rates, Taxes, and Fees
on the annual cash cost statement in the Mine Model and the
Project-Seam Reports. The annual cash cost statement sum-
marizes the cash cost of continued mining operations but does
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Figure C.56. CoalVal's Tax Data Entry Table dialog used for data entry.

not include sunken costs such as Capital Expenses, Property
Acquisition, Property Exploration, and Development Costs.

The threshold price for individual coal Resource Areas
is calculated in the Discounted Cash Flow Analysis part of the
program. At the threshold price, the net present value (NPV)
of after-tax income over the mine life equals the capital invest-
ment where price-based royalties and taxes are calculated on
the threshold price independent of market pricing.

Typically, there is an acquisition cost for the mineral
rights whether private, state, or Federally owned. CoalVal
requires only one entry under the royalty portion of Royalty
Rates and Acquisition costs; otherwise, multiple taxes and fees
will be calculated. Acquisition Costs cover the cost of acquir-
ing the in-place coal at undeveloped properties. The dollar per
ton value entered will be multiplied by the amount of in-place
coal in the ground. Royalty fees are paid annually as a percent-
age of the sales price on the coal sold that year. The CoalVal
Tax Data Entry Table (fig. C.56) allows for the entry of
royalty fees depending on ownership and whether the mining
is surface or underground. Ownership can be either Federal,
state, or private. Because the Mine Models are specified as
either underground or surface, CoalVal will assign surface
royalty or underground royalty depending on the Mine Model

type.

The CoalVal Tax Table enables the user to assign com-
mon Royalty Rates to particular ownership categories that are
summarized in a CoalVal report according to ownership. A
separate Tax Table is necessary for each kind of Royalty Rate
or acquisition cost calculation in order to calculate either an
acquisition cost or a royalty fee based on surface or under-
ground mining. CoalVal’s Tax Data Entry fields are found in
the following list and defined in detail in the Glossary
(appendix E).

Tax Table Data Entry Fields:

1. Acquisition Costs 12. Percentage Depletion

2. Ad Valorem Tax 13. Property Taxes

3. Black Lung Tax Rate 14. Property Tax Rate
(per $100)

4. Capital Stock Tax 15. Royalty Rates

5. Contract/Ton 16. Severance Tax

6. County Sales Tax 17. SMCRA

7. Date of Information 18. State Sales Tax

8. Federal Income Tax 19. State Income Tax

9. Maximum Black Lung Tax  20.Valuation of Developed
Resources

10. Name of Tax Zone 21. Valuation of Undeveloped

Resources

11. Other Flat Taxes 22. Valuation Rate



Equipment Table

The Equipment look-up table is where the mining
equipment is entered for Mine Models. Each piece of Equip-
ment has a name, unit price for the equipment, fuel and lube
cost, repair and maintenance cost, and depreciation in hours
(fig. C.57).

The Equipment Entry Table dialog page is shown in
figure C.57. This page is not just used for equipment such as
loaders, trucks, and shovels, it is also used for surface roads,
buildings, rail loops, tipple facilities, dewatering, power
centers, transmission line, sewage treatment, and site develop-
ment. Required data for CoalVal’s Equipment Entry Table
for Mine Models is listed here and the detailed definitions are
found in the Glossary (appendix E).

Data required to complete an Equipment Entry Table:

1. Date of Information 5. R&M (repair and
maintenance) Cost/Hr
6. Surface Facilities
7. Unit Cost
8. Years for Depreciation

2. Equipment ID
3. F&L (fuel and lube) Cost/Hr
4. Name (of equipment)

Salaried Employee Table

Salaried Employees require a job name for the position,
an annual salary, and the date of the information. CoalVal will
assign the employee ID number automatically. Figure C.58
shows the data entry field for the Salaried Employee Table.

Hourly Employee Table

For the Hourly Employees Table dialog page the user
needs to remember to make sure that the wages needed are
entered before adding an employee to the table. Figure C.59
is an image of the Hourly Employee Data Entry dialog. By
clicking on the employee’s “Grade,” a data entry field will
display a dialog box that lists all the positions entered into the
Wages Schedules Entry dialog (fig. C.60). Select the appro-
priate position and click the OK button. CoalVal’s hourly
employee data entry fields are shown in the following list and
defined in the Glossary, appendix E):

1. Date of Information
2. Employee Category
3.  Grade/Classification

4.  Mechanic box (contractor)

Wages Table

For the Wages look-up table (fig. C.61), enter a name for
the employee grade, and then enter a grade code, followed
by the base hourly rate. The “Reference” field is used to add
reference information, such as databases and reports where the
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wage information originated. The following list contains the
data entry fields for the Wages Table. Detailed definitions can
be found in the Glossary, appendix E.

1. Base Rate 4. Grade Name

2. Date of Information 5. Reference

3. Grade Code 6. Wages ID

Baggage Collection

After CoalVal has been used for a while and data has
been entered and deleted from a few mine models, there may
be tax tables, haul cost tables, employees, and equipment that
are no longer used in the look-up tables. If the user wants to
remove these items from the database, the Baggage Collec-
tion dialog is used. The Baggage Collection can be accessed
by navigating through the Main Menu/Mine Models/Tools
drop-down list/Mine Data dialog pages to the Tools drop-
down menu on the Mine Data dialog (fig. C.62). To view
items that are not used by a mine model or project, press one
of the six look-up table buttons in the lower left hand corner of
the “Select Baggage Collection” tab (fig. C.63).

In the figure C.64, the “Equipment” tab on the Baggage
Collection dialog was pressed. A report of the equipment
that is not used by any mine models is seen. If all the unused
items are to be deleted, click on the “Select Baggage Collec-
tion” tab, then select the “Delete any extra stuff” radio button
(fig. C.65), and click on the “Equipment” button. All the
unused equipment will be deleted.

Projects

The Projects dialog window is the place to create or edit
the coal resource and Discounted Cash Flow (DCF) Proj-
ects. This dialog has two pages: (1) Projects, and (2) Seams,
Areas, and Discounted Cash Flows. To edit a project, simply
select it by right-clicking with the mouse button. To create a
new project, click on the “insert” (+) button of the Project
page s Navigation Bar, enter a name for the project, a date,
and comments. After the Project page information has been
entered, click on the Seams, Areas, and Discounted Cash
Flows tab to enter the seams to be evaluated. Remember, each
Project can have several Seams, but there must be at least
one, and each Seam must have at least one Area.

The Projects dialog window (fig. C.66) is accessed from
the Main Menu. Click on the Projects icon or menu item and
the page displayed should look similar to figure C.66. The cal-
endar shown on the figure C.66 is visible when the data field
is opened by clicking on the button located on the right side of
the date field. The “Less Than” field is the mining restriction
where coal mining cannot continue because the seam height
is less than the height of the mining equipment. This data can
be entered manually by hand or imported using CoalVal’s
import functions. In the eastern coalfields of the United States,
CoalVal mine models are planned to use a 12 in. minimum
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2. Click on the Mine
Model Menu

... Mine Model

3. Click on the "Tools" drop-down
list and select the Mine Data dialog

4. With the Mine Data dialog window
open, click on the Tools drop-down
list and select "Baggage Collection”

5. And the Baggage
Collection dialog will
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1. Step one - Introduction” =

So now you have entered a bunch of Mine Models, but you think there might be some mine data records orhaul A
cost of taxes of equipment of even a employee of twa that are not used n any of your mine models. And nowyou
would like to get rid of them or al least review which ones to delete. You've come to the right place.

By pressing one of the bultons below, you will generate a report showing all the look-up table records that are not
used by any mine models or projects. Haul Costs and Tax tables are used by both mine models and projects.

Remember that all mine data records are lookup tables. If you delete a mine model or a project. the lookup items
are not deleted. This is the only place to delete lookup items. This routine will check to se= what lookup items
are not being used by any mine models or projects. Those not being used will be displayed and can be deleted.

Note the "Options:" radio buttons. If you want to delete the extra stuff without of reviewing it, select "DELETE
any extra stuffl”. Then press one of the categories below. The data records for that category will be deleted. v
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Figure C.62. Navigating to CoalVal's Baggage Collection dialog window.
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Figure C.63. CoalVal's review of Baggage Collection dialog page used to delete unused data records.
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Figure C.64. CoalVal showing the Equipment look-up table’s unused data using the Baggage
Collection dialog page.



Appendix C—Program Description 199

... Baggage Collection

Select Bagaaae Collection | Haul Cost ] Tml H Employes | S Employes I Wagstl Equipment I
1. Step one - Introduction

|S0 now you have entered a bunch of Mine Models, but you think there might be some mine data records or haul A
cost of taxes or equipment or even a employes or two that are not used in any of your mine models. And now you
would ke to get rid of them or at least review which ones to delete. You've come to the right place.

By pressing one of the buttons below, you will generate a report showing all the look-up table records that are not
used by any mine models or projects. Haul Costs and Tax tables are used by both mine models and projects.

Remember that all mine data records are lookup tables. If you delete a mine model or a project, the lockup items
are not deleted. This is the only place to delete lookup items. This routine will check to see what lookup items
are not being used by any mine models or projects. Those not being used will be displayed and can be deleted.

Note the "Options:" radio buttons. If you want to delete the extra stuff without of reviewing it, select "DELETE
any exira stufll”. Then press one of the categories below. The data records for that category will be deleted. v

oy . SalatiedEmployee | |~ Do NOT delete any data, ust review
fam | ot & DELETE any extra stulfl
Hourly Employee Equipment

| /i

Figure C.65. Selecting the “DELETE any extra stuff” radio button to delete unused equipment files.
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Figure C.66. The CoalVal Project dialog window.
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thickness for coal beds to be surface mined or 24 in. thick-
ness for underground mining. The amount of coal resources
restricted by the minimum thickness should be entered on the
Seam page.

Seam

The Seams tab is located on the Seams, Areas, and
Discounted Cash Flows dialog tab (fig. C.67). There must be
at least one Seam for each Project, but a Project can have as
many Seams as needed. The memo field for “Seam Notes” is
an area used to enter additional information concerning the
seam. That information will be printed in the Seam Report.

It should be noted that the “Moist MMF Btu” (Moist
Mineral Matter Free Btu) field and the “Total Tons to Mar-
ket” are calculated fields. Values entered for “sulfur,” “mois-
ture,” “ash,” and “Btu” are used by CoalVal to calculate the
“MMF Btu” value and place it in the “Moist MMF Btu” field.
Table C.1 shows the coal resource and coal-quality data entry
fields on the Seam dialog page.

Coal Resource and Discounted Cash Flow Areas

After entering the seam information, the Areas can be
created. Click on the Coal Resource and Discounted Cash
Flow Areas tab to display the Coal Resource and Discounted
Cash Flow Areas dialog page (fig. C.68). It should be noted
that each seam can have an unlimited number of Areas and
that when an area is entered, it is related to the seam selected
on the Seam page. Therefore, it is important to make sure the
correct seam is selected prior to entering area data.

To create an Area, click on the “insert” (+) button on
the Navigation Bar, and then enter the data. The “Washed?”
check box determines which cost per ton for coal preparation
the Project and Seam reports will use. If the box is checked,
then a cost per ton for washing the coal will be added to the
operating costs; if it isn’t checked, the raw coal cost per ton
will be used. The Tax and Haul Costs are look-up tables (See
Mine Data) that should already be entered. If they have not
been developed, the tables can be accessed by clicking on the
Edit/Add Tax Table or Edit/Add Haul Table buttons. Next,
select the Mine Model that is appropriate and has been devel-
oped for the new area. The Mine Model is used to calculate
the washed and raw coal cost per ton. The Mine Model can
be printed for reference by running the Mine Model Report
under the Reports menu. Whenever production assump-
tion or cost data in the Mine Model is changed, the Mine
Model costs will change. It is a good exercise to keep a log
of changes and reference Mine Model Reports to keep track
of the changes and their effects on coal recovery and min-
ing costs. Table C.2 shows the data entry fields for the Area
dialog. Table C.3 shows the calculated fields for Discounted
Cash Flow analysis.

The Net Present Value (NPV) method of financial analy-
sis uses the hurdle rate to calculate a market price where the

NPV is zero. CoalVal calculates the market rate to the thou-
sandth of a dollar ($0.001).

Area Review

The Resource Area Data Review dialog is found on the
Project dialog window under the Tools drop-down list. When
selected, the Area Review dialog will appear (fig. C.69). The
Area Review dialog allows the user to review the tons of coal
and partings for the different mining methods and export the
data shown to an excel workbook. The button on the top left of
the form allows the user to toggle between “View Coal Tons”
and “View Parting Tons.” The pull-down selection box allows
the user to select the mining method. The close button will
close the dialog and return the user to the Project window.
The “Excel” button exports all the data in the Area Table in
an Excel workbook.

Bulk Change Area Mine Model

The Bulk Change Area Mine Model dialog is found on
the Tools drop-down list under the Projects Menu. When this
item is selected, a dialog will appear (fig. C.70) that allows
the user to select a mine model from the “List of Mine Models
Used by Areas” to be replaced by a mine model from the “List
of all Mine Models.” When the OK button is clicked, all areas
will be searched for the Mine Model in the first list, and when
it is found, the Mine Model from the second list will replace
the Mine Model in the first list.

Delete All Areas

The Delete All Areas item is found by clicking on the
Tools menu under the Projects dialog window and selecting
Delete All Areas from the menu list. The user can delete all
Areas (fig. C.71) that have been entered for a coal seam by
selecting the OK button on the Warning dialog.

Importing and Exporting Data Into
Projects

There are five menu items in the Tools drop-down list
under the Projects dialog window that can be used to import
data into a Project or to export Area data.

e Import From CSYV file — Imports mining data into
either the Seam Table or the Area Table from a
CSV file. The data imported are added as a new table
record to the table.

e Import From ArcView Table (DBF Data Table) —
Imports mining data into either the Seam Table or
the Area Table from a DBF table. The data imported
are added as a new table record to the table.
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Figure C.67. CoalVal's Seams dialog window.

Table C.1. CoalVal's Seam dialog window data fields.

[Definitions in the Glossary, appendix E]

Coal Resource Fields

Coal-Quality Fields

Area

Barrier Restrictions

Environmental Restrictions

Group on Mine Model

Hurdle Rate

Less than Minable Thickness Restrictions
Logical Production Units

Original Tons of Coal

Parting Barrier Restrictions

Parting - Environmental

Parting - Less than Minable Thickness
Parting - Previously Mined - Surface

Parting - Previously Mined - Underground

Parting - Technical Restrictions
Previously Mined Coal - Surface
Previously Mined Coal - Underground
Technical Restrictions

Total Tons to Market for Calculated Resources

Btu

Coal Density

Copy Seam Quality Data to All Areas
Dilution Density

Moist MMF Btu

Parting Density

Percent (%) Ash

Percent (%) Moisture

Percent (%) Sulfur

Seam Name
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HFroje ]
""The Mine Model "',
category is
i pandad for Clicking this button will
L eas, and Discounted Casl  open a data entry dialog
See like this one.
’
22822 22825 22833
3 ® CI I L4
E&heihlodal e Haul cost tabl G ' ' GHQH&.IM il
] wDiagine 31 75 1 261 .|TSw Dmm LTS
—Tax Table = .. |Campbell Co-3-And... Select Tax Table
—Haul Cost Table ElBﬂBHadcostta. Gillette Hadcos.tta Gillette Haul cost ta... |G =
L Mine Model 15 WD{ﬂ&‘l ... 1S wDraglne 6:1 ..]TS wDraglne 31 . TS W — e
i Ta A 2531000 A o 31&&'! a -
C: ﬂzz.mm QMM |c C:3) ||
gDt P 150,00 2?,8‘34.?44.01 P: 1.3513?5@ | il
g Lea, (Washed: No Washed: No |Washed: No Was]
Life: 10 Life: 10 Life: 10 Lifez § -
A - : 1 | |Campbell Co-1:Anderson
® E,-llrmmwm [ | | b = :
D rmation . " |Campbell Co-3:Anderson =
- 1o ‘\ 0 ? ' 1 " |Converse Co-3Anderson
Clicking B m
this button \ / —
expands a Area dialog with 5 columns / —
category The number of columns can —
for data be set by the user. -
entry and I=
editing. L ]
1« » oo+ = a0 ORIE
Expand All Collapse All “uw «r e oREEEH
ok | [Cancd ]
This box shows that the mine model has
been calculated. This is not a field where Mine Model Calculation Error Report
the use can be changed by placing a check
mark in the box.
Add Areas to a Seam ! 9-2509 JAnderson

Figure C.68. CoalVal's Coal Resource and Discounted Cash Flow Areas dialog page with the Tax Table listing button activated.
This results in the opening of “Select Tax Table” list.

Table C.2. CoalVal data entry fields for the Area dialog window.

[Definitions are found in the Glossary, appendix E]

Mining Fields Other Fields
Area Acres Coal Bed Name
Area Name Mine life
Mine Model Notes
Mine Model Calculated Quality
Mined Partings Tons Taxing District
Mined Tons of Coal Tax Table

Washed?
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Table C.3. CoalVal calculated data fields for Discounted Cash Flow Analysis.

[Definitions are found in the Glossary, appendix E]

Mining Field Economic Field

Dilution After-Tax Rate of Return (time adjusted)
Logical Production Unit (LPU) Discounted Cash Flow (DCF)
Partings Free on Board (FOB)

Hurdle Rate

Net Present Value (NPV)

NPV Method

Threshold Sales Price

ViewCoalTons | [Tuck ShovelDragine  v|  Ciose | Excel |
2
6263 - 100,000,000
6264 - 120,000,000
Total:
220,000,000

Figure C.69. CoalVal's Area Tonnage Review dialog window.
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“w Bulk Change Area Mine Model
Project: Seam: ﬂ
fssmt 3-25-09 |Anderson

List of Mine Models Used by Areas Select One:

List of Mine all Mine Models Select One:

b

T w Dragline E'I

This is a list of all

| ] N T I Y Y T T O T O )

TS w Dragline 3:1 A

This is a list of all Mine
Models found in this

version of CoalVal.
Min'e Sodalx found Select one and replace them with the Mine
in the areas. % H +
e Model selected in the second list.
Select one. iy
- 2] | -« I - | > | [ |

Replace all occurances of this Mine Model:
|TS w Dragline 3:1

‘With this Mine Modet

|TS w Dragiine &:1

ok | Cancel

\

\

Clicking the OK button will search
the areas for all occurrences of the
Mine Model selected in the first list

Figure C.70. CoalVal's Bulk Change Area Mine Model dialog page.

e Import Quality Data From CSYV file — Imports data
into the Area Table from a CSV file. The data are
appended to the existing records in the tables.

¢ Import Quality Data From DBF file — Imports data
into the Area Table from a DBF file. The data are
appended to the existing records in the tables.

e Export Area Table Data — Exports data in the Area
Table to a DBF, CSV, or Excel workbook.

Importing Mining Data From DBF/CSV Files—
Developing a Schema

Clicking either the Import From CSV File or Import
From ArcView Table (DBF Data Table) will display the
ArcView Import and Export dialog. Before a whole table or
file can be imported into CoalVal, the user needs to let CoalVal
know how to relate the file to be imported to its database. This
is done through the creation of a schema (fig. C.72). Once cre-
ated, the schema can be used any time to import a file with the
same data structure as the one used to create the schema.

To create a schema for the importing of data, click on
the Create DBF or CSV Import Schema tab. Then click the
“Open ArcView Table” button. Find the table and open it. Next

click the “Create DBF/CSV Schema” button and enter a name
for the schema.

Creating a schema involves selecting a field from the
“DBF/CSV Fields:” pull-down menu, selecting a CoalVal field
and clicking the “Accept Relationship” button. Click on the
down arrow of the “DBF/CSV Fields:” component and select
a field name (fig. C.73). Next, select the CoalVal field from the
CoalVal field list shown in figure C.73 Then, click the “Accept
Relationship” button and finish adding all the relationships
needed by repeating the last three steps.

The CoalVal field, “Washed?” (fig. C.73), uses a value
in the DBF or CSV import file of “0” to mean the coal is not
washed. A value of “1” means the coal is washed. The Create
Schema page can also be used to import data into a Project’s
Seams Table. Figure C.74 shows some of the Seam Table
data fields that can be used to relate import fields to CoalVal
Seam fields. It is important not to create a schema with both
Areas and Seam import fields.

A Mine Model ID can be imported into the “Mine Model
ID” field. This “Mine Model ID” corresponds to a mine model
on the Mine Model dialog. Figure C.75 shows the Mine
Model dialog with a “Mine Model ID” highlighted. If the
DBEF or CSV table has a data field with a “Mine Model ID” it
can be imported into the Area Table. If the “Mine Model ID”
imported is 100, that area would be using a “Truck-Shovel
(TS) with Dragline 3:1” mine model (fig. C.75).
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File Report Tools Help

Projects Seams, Areas. and Discounted Cash Flows ]

Seams
v |
Area ID B264 ;
Area Name Jasper H{Coaly &
Campbell Co-1- Cangc Campbell Co-2-Dietz Jasper
EMine Model Gillette Haul cost table Gillette Haul cost tably
TS wDragine 41 TS w Dragiine 31
[A: 1500000 A 2000000
E 1%110&00 ZE 130@.&11(30
[Ehtining Data Washed Yes  Washed: Yes
Life: 10 Life: 10
2]
EGeneral Information
Sarting Code o 0
Do you want to DELETE all areas from
¢ ! 5 Project: Gillette CF Assessmt 3-25-08
Seam: Dietz?
< ) _cn | | > 1
r*//fr»uq--A'fi(e&%Eﬂ 1 =
< [ Re-calculate Costs
Create "Area Name"
Setup Sorting Codes
Mine Model Calculation Eror Report
Add Areas to a Seam Gillette CF Assessmt 3:25-08 \ Dietz

Figure C.71. CoalVal's deleting all bed data for an Area dialog window showing the associated “Warning” menu.
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Do NOT create 'E-' ema files with both Arez M ll"i'igﬁ‘ifll‘f'.'t.
1. Open DBF Tdk 2. Create DBF/CSV Schema

ot a field from your DEF table/ ile; then a field from Ce

- "Sulfur Parting"
- "Sulfur Dilution™
-~ "BTU Coal"

- "BTU Parting"
- "BTU Dilution"
- "Moisture™

- Fived Carbori” v EEEEEEEE

Figure C.72. CoalVal's Create Schema dialog for importing data from ArcView tables.

4. Accept Relationship -->

“Area Name'

“Area Acres”
--"Tons of Coal to be mined"
-- "Tons of Partings to be mined"
--"Tax Table ID"
-- "Haul Cost Table ID"
-- "Mine Model ID" w
- "W ashed?"
Areas - "Groupings Name"
Areas - "Mine Life"
Areas - "Ash Coal"
Areas - "Ash Parting"
Areas -- "Ach Nilitan"

LI

Figure C.73. Creating a relationship between an ArcView
data table and CoalVal Areas table.
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Aceept Helationship

Seam - "BTU"

Seam -- "Moisture"

Seam -- "Orginal Tons Coal"
"Pre-Mined Underground Tons Coal
"Pre-Mined Underground Tons Parting"
"Pre-Mined Underground Tons Area"

-- "Pre-Mined Surface Tons Coal"
"Pre-Mined Suiface Tons Parting"
"Pre-Mined Suiface Tons Area"
""Less than Restrictions Tons Coal"
"Less than Restrictions Tons Parting"
""Less than Restrictions Tons Area”
"Environmental Res Tons Coal”
"Environmental Res Tons Parting"
"Environmental Res Tons Area"
""Barrier Restrictions Tons Coal"
"Barrier Restrictions Tons Parting"
"Barrier Restrictions Tons Area"
"Tech Restrcitions Tons Coal”

-- "Tech Restrcitions Tons Parting"
"Tech Restrcitions Tons Area"
"Dilution Denstiy"

Seam - "Hurdle Rate"

Figure C.74. Examples of Seam fields used for importing
data into the CoalVal Areas Table.

= Mine Model [-_l'E”i

Nineﬂoddl Salaried and Hourly Empl Equipment, and Mine Assump
Mining Methods:
Model Name | pate | |Mine ModelID A Contour Strip | Truck & Shovel | Auger |
[PITS w Dragine 1:1 D Dir [ Cairae i | 15 & Dragine
| |TS w Dragline 2.1 = .
_TSlemli Mountain Top Longwall Highwall
| _|TS w Dragine 4:1 *
T i ﬂmﬁmms 1:1 Ratio Mi
B tripping, 1:1 Ratio Mine A
B TS v Draging 61 " |Modet East of the BN/UP Raioad mairine. Disiegard
|_|TS wDragine 7:1 the Strip ratio shown on the Assumplions menu).
TS w Dragline 81
175 wr a1 This model used a realization of $10.47/ton and
- agine d the tons wete shipped from a blend of the
_|TS wDragine 10:1 Eﬂgmmc?::hcodbeds:eﬂ\em«eodu
X te coalfield. ation can be modified on &
B Yruckc® Shovel Boxoid /.1 model by model or area by area basis to reflect other
|| Truck & Shovel Boxcut 8:1 field areas and conditions. The models assume the
Truck & Shovel Boxcut 31x mdmeqmmnmwggdﬂ
B " scheduling. The model developers 1
|_{TS wDraghne W of RR 7:1 that 12 hows shilts are more productive than 8 hous
| |TS w Dragiine W of RR 8:1 o |shifts, however, the same number of employees and
— |amount of equipment will be used in the 8 howr bl
w | fo o=l o] [ ]| ot
i~ Calculate Mining Cash Costs:
Mine Data D &1 in Car, Raw Cost in Car, Raw
Q = l__ [E— i'_
D &1 in Car, Washed Cost/Ton: Costin Car, Washed Cost/Ton:
$0 | $0.00 | $0 I $0.00
_ Cloise | ] _ Figure C.75. CoalVal's
) Importing Mine Models
Add Mine Model Data ltems p . .
dialog page showing the
+ highlighted Mine Model
Add Salaried Employee Group to Mine Mc| TS w Dragine 1:1 % Truck Shovel Dragine: Coal MM ID: 96 ~ID field.
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Also the “Tax ID” and “Haul Cost ID” can be imported
from an ArcView table into an Area. The IDs for Tax and
Haul Cost Tables can be found on the Mine Data dialog’s
Tax Data Entry page and Haul Cost Entry page.

After a schema has been created it can be used to
import data by clicking on the Use Schema for import of
ArcView File dialog tab. When the Use Schema for Import
of ArcView File page is displayed, select a schema from
the “Select Schema” list. Then click on the “Open ArcView
Table” button and select an ArcView table (fig. C.76).

Figure C.77 is an image of the Haul Cost Entry dialog
page in the Mine Data dialog. This dialog page allows the
use of constant values for “Haul Cost ID,” “Tax Table ID,”
and (or) “Mine Model ID.” Figure C.78 shows the Haul Cost
Table named “Example Haul Cost” and with a “Haul Cost
ID” of 88. To import the data click the “Import (DBF) Table”
button. For more help see the Tutorial Chapter in appendix C.

Advance Schemas are an additional method for importing
Mine Model, Haul Cost, and Tax Table data into the Area
Table. They work in conjunction with a standard schema,
where the user can directly import data from a file into the
Area Table. However, records in the Area Table also need

e ArcView Import and Export
Fie Import Type ool Help

vema for Impott of DBF Table or CSV fils

1. Select the import

2007 Gillette Coalfield Assessment A
Anderson
Anderson Rider

2. Open the DBF
or CSV file to
import data.

* Place a constant into CoalVal D ata Record:

{ OpenDBF Table |
[~ TaxTableID

Import DBF Table

3. Click on the Import DBF Table button
to import DBF or CSV files into a
CoalVal Area Table.

< & < » w M T
table to be imp
place each record of the C

Haul Cost Tables, Tax Tables, and Mine Model informa-
tion. While standard schemas can import this information
into the Area Table, the user must know CoalVal’s IDs for
the Mine Model, Haul Cost, or Tax Table and place these
IDs into the import file before importing. With the advanced
schema, the user can import a value into one of CoalVal’s
user-defined fields (found under the “General Information”
field on the Projects/Seams/Coal Resource, and Discounted
Cash Flow Areas dialogs) and relate it to one of CoalVal’s
Tax Tables, Haul Cost Tables, or Mine Models. The General
Information fields are Geo Location, Taxing District, and
Coal Bed Name (although these fields have names that seem
to imply a use, the user can use them for anything). The value
imported can be of the user’s choice, but it should relate to
the Mine Model, Tax Table, or Haul Cost Table that will be
used for an Area. For example, assume there are going to be
two Haul Cost Tables needed (one for each of two counties)
for five areas that will be imported, but other evaluators are
developing the Haul Cost Tables so their CoalVal IDs are not
currently known. Table C.4 shows an example of an import
file that has five areas that use two haul costs (the county field
will be used to indicate which Haul Cost Table to use). From

CBX

L

This field allows a constant value for the Haul
Cost, Tax Table, and (or) Mine Models to be
placed into the Area table records that are

\cwated when data is imported.

I Haul CostID 0

SEAT T IO (e
Searms) o5 e selected project.

the DBF table. This impo

AREAID  |AREANAME HAULID  |TAXID MODELID |WASHED |
14 1113 62197280 50060944 6266 88 17 97 0
0 2114 548458592 38497320 5208 8 17 99 1
L] 3115 435596736 23539216 4093 88 7 99 1

View of the DBF

or CSV file that
will be imported.
A

3
Tables Path:

T T T e ST ilTeE

Figure C.76. CoalVal's Tax and Haul Cost Table imports dialog page.
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Name:
Hadk I:as‘I Repot lGImg Haul cost table

FieedCost$:  VarsbleCost$:  Distancemies Haul Cost o
$0.01 $0.01 0.01 I $0.01 ‘

Name: [;aln of Information: |

[North Gillette CTL project 1672007

Fived Cost § Variable Cost$:  Distance mles:  Haul Cost: Haul Cost ID: =

[ oo | s001 | oo1 | $0.01 [
N E Date of Information:

ILH

FiedCost$  VariableCost$:  Distancemdes  Haul Cost H iz

Taxes
E quipment Make Copy of HaulCost |
Employees
Wages
Figure C.77. Finding the Haulage Cost ID number (outlined in red) to add data to the import schema.

table C.4 it is apparent that areas 1, 2, and 4 will use haul costs

found in Haul Cost Table 1 and areas 3 and 5 will use haul
costs found in Haul Cost Table 2.

Haul Cost Tables, Tax Tables, and Mine Models are
records in other CoalVal tables. They should be entered into
CoalVal before importing or hand entering data into an Area
Table. After the two Haul Cost Tables have been developed,
figure C.79 shows that CoalVal’s “Haul Cost ID” is 212 for
Haul Cost Table 1 and 213 for Haul Cost Table 2. These are
the values that could have been imported into the standard
schema, if they had been available at the time of the develop-
ment of the import file (see comment in preceding paragraph).
The “Advance Schema” allows the user to relate the value
in the import file’s “County” field to one of CoalVal’s “Haul
Cost Table IDs.” In other words, the value of “1” in the import
files “County” field can be related to 212 and the value of
“2” can be related to 213. When the import file is imported
CoalVal will replace the “1” in the import file with 212 and it
will replace the “2” in the import file’s “Haul Cost Table” field
with 213.

To use an “Advance Schema” click on the Advanced
Schema Layout tab of the ArcView Import and Export dialog
(fig. C.80). A “Standard Schema” must first have been created
to use the “Advance Schema.” An Advanced Schema Layout
is used to import data into the Area Table. No data can be
imported into a Seam Table.

The first step in adding an “Advanced Schema” is to
select the “Standard Schema” to which the advanced options
will be added. The next step is to create a series of “If”
statements that constitute the “Advanced Schema.” The “If”
statements are made up of DBF or CSV field names that are
equal to a user-entered value. The user then selects the appro-
priate Mine Model, Tax Table, or Haul Cost Table. After the
selection of the type of table, the user selects a value from that
table.

In figure C.81 the user has selected the field name
“COUNTY” in the import file and “County” has a value of
“2.” Now the Haul Cost Table “North Gillette CTL project”
will be placed into the Area being imported. For more help
see the Tutorial Chapter in appendix B.



210

CoalVal—A Coal Resource Valuation Program

e ArcView Import and Export

The value of 88 will be added to
the areas created when the 3
records of the data import table
are impoited into Coalal's area
table. The 88 will be inserted into
the Area table's Haul Cost field.
This means that the 3 new areas
created duwing the import will all

. use the same Haul Cost Table.

e O —

 oorian |

~_{HMODELID |WASHED |

D 1113 62197280 50060944 6266 T 57 0
| 2114 548458592 38497320 5208 88 17 64 1
i 3115 435596736 23539216 4093 88 7 64 1

v
3 ' Z |
Tables Path:  /C:\Documents and Settings\GaryiMy DocumentsiDelphi Projects\CoalvaliCoalval Work ArealImportExportDB\ Tutorial DEF A

Figure C.78. Importing Haul Cost data through an Advanced Schema using the Haul Cost ID.

"o

Table C.4. Import file showing “Area Names,” “acres” in each Area, “tons of coal” in
each Area, and the Haul Cost Table associated with each county studied.

Area Area Coal County (haul
name (in acres) tons cost table)
Area 1 12,000 1,000,000 1
Area 2 13,000 2,000,000 1
Area 3 11,000 3,000,000 2
Area 4 11,500 2,500,000 1
Area 5 100,000 1,100,000 2
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Haul Cost Entry

Date of Information: Ca
2 Name: -
_ [Giette Heu Cost table
Fixed Cost Variable Cost$  Distancemies:  Haul Cost ,H!'Qu‘—m
$1.00 $2.00 I 5 I $11.00

AR
]
| sl ol sl

Figurec.79. Haul Cost - | - 1 > | » [ + | - | | l o |
. Tanes

Tables showing the Haul e Moke Copy of o Cost |

Cost ID’s related to the i

County number in previous Wages

table. :

= ..hi_ur View Import and Export

122 T5 w Draglne W of RR 7:1

123 TS w Dragine W of RR 81

124 TS w Dragline W of RR %1

125 TS w Draglne W of RR 101
36 TS w Dragline 1:1

Figure C.80. Advanced
schema layout using the

] ArcView Import and Export
Tables Path: o Directory Selected Z dialog window.
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e ArcView Import and Export

The Field Name and the
User Entered Values are
iterns that are in the file being
imported.

chiema s NOT uset

_[Glette Haul cost table
B {North Gillete CTL project

410 Gillette Haul cost table
411 Notth Gilette CTL project

‘When the value in the field COUNT is equal
to 2, then added the Haul Cost table “MNoith
Gillette CTL project” to the area being
imported.

5 B e eeees e e e e
Tables Path:  C:\Documents and Settings\Gary\My Documents|Delphi Projects\Coalval\Coalval Work Area\lmportE

Figure C.81. Adding Haul Cost data using the Advanced Schema.



Import Coal-Quality Data

There are two menu items found under the Tools drop-
down list under the Projects dialog window that allow the
user to import quality data into existing records of the Area
Table from DBF tables or CVS files. A DBF or CVS file can
be created in Excel. To create DBF or a CSV file in Excel first
create a work sheet with field headings in the first row. Add
data in the other rows starting with row 2.

The coal-quality items that can be imported are listed as
follows:

1. Ash coal

2. Ash parting
3. Ash dilution
4. Sulfur coal
5. Sulfur parting 11. Fixed carbon

6. Sulfur dilution 12. Volatile matter

The Excel worksheet should have one field that is the
name of the row. This field will be used to relate records in the
DBF or CSV file to records in CoalVal’s Area Table. Put data
under the headings and save the worksheet as a DBF version 3
or 4 file, or CSV file (Excel version 2007 does not export DBF
files). Figure C.82 is an example of an Excel work sheet that
can be saved as a DBF file or CSV file.

The first step in importing quality data into CoalVal,
after the creation of the DBF Table or CSV file in Excel or
some other program, is to navigate from the Projects dialog
window, through the Tools drop-down list, and select Import
Quality Data From DBF Table. That will open the Import
Quality Data dialog window and allow the user to select an
“Import Schema” from under the heading “1. Select Quality
Import Schema.” The next step is to open the import table.
Figure C.83 shows the Import Quality Data dialog with the
import table open. The data displayed in the data grid at the
bottom of the dialog are the same as the data in the Excel work
sheet graphic above. The “Import” table was opened by click-
ing on the button labeled “2. Open import DBF Table,” then
using the Open dialog to find the import table, selecting it and
clicking the “Open” button (fig. C.83).

7. Btu coal

8. Btu parting
9. Btu dilution
10. Moisture
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The last step is to click the “3. Import Quality Data”

button. For this step to work the following must be taken into
account:

1. There must be an import schema listed in the list of
schemas. If there are no schemas then one must be
created.

2. The Import table must have the same fields as the
import schema. One schema can be used on many
import files, but the data-field names that each data
field represents must be the same in the schema and
the import file.

3. Each import schema must have two parts. The first
part is the field relationships and the second part
is the record relationships. The field relationships
are how the data fields of the import table relate
to the data fields in CoalVal’s Area Table. The
import table has a field named “ASHCOAL” (a field
relationship). If this field is to be related to Coal-
Val’s “Ash Coal” field (a record relationship), then
CoalVal must know that a value in the field “ASH-
COAL” is to be placed in CoalVal’s “Ash Coal”
field. The record relationship refers to what records
in CoalVal’s Area Table are to receive imported data
from what record in the import table. An important
concept is that one record in the import table can be
used to import data into one or more records in Coal-
Val’s Area Table or it may not be used at all.

Create Field Relationships

To create a schema the user first needs to create the “Field
Relationships.” To do this click the Create Import Schema tab
(fig. C.84), then the Create Field Relationships for a Schema
tab. Figure C.84 shows the Create Field Relationships for
a Schema dialog. The first step is to open the “Import DBF
Table” if it is not already open. Figure C.84 shows that the

E3 Microsoft Excel - DBF41Q. dbf E]@

) Fle Edt Wew Insert Format Tools Dsta Window Heb =18 x]
DEE&L GRY R - Q= A~ilnsl % | Anal -0 - BIUEESE - ?
Al - = NAME

A B B D E F G H I J K L M N —
1 [NAME .[ASHCOAL ASHPART ASHDIL SULCOAL SULPART SULDIL BTUCOAL BTUPART BTUDIL MOISTUREFIXEDC VOLMATTER =1
2 Fred 1 2 3 4 5 3 7 8 9 10 1" 12
3 Joe 101 102 103 104 105 106 107 108 109 110 111 112
4 Jasper 20 202 203 204 205 206 207 208 209 210 21 212
5 Carol 30 302 303 304 305 306 307 308 309 310 n 312
6 Gary 4Mm 402 403 404 405 406 407 408 409 410 411 412
7
8
9 -
M «» M\DBF4I1Q/ |« | Ol
Ready NUM

Figure C.82. Microsoft Excel spreadsheet showing data format for importing coal quality into CoalVal.
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.. Import Quality Data
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dialog window displays “Table Closed” (lower left, yellow
line). This is referring to the import table.

The steps below work for both a DBF file and CSV file.
For a CSV file use the Project/Tools drop-down list and select
Import Quality Data From CSV File and replace the “DBF”
with “CSV” in the instruction below. The steps for creating a
field relationship schema are as follows:

1.  “Open an Import Table”—To open an Import table
click the button labeled “1. Open Import CSV
Table.” When clicked, the “Open” dialog will be
displayed. Find, select, and then click the “Open”
button to open an Import table.

2. “Identify Schema”—In this step a currently defined
schema can be selected from step 2, “2a. Name New
Schema” (fig. C.84) and “2b. Select existing Schema
from List,” or a new schema can be named. To name
a new schema click on the button: “2a. Name a New
Schema.” A dialog will be displayed allowing for the
entry of a schema name. The name entered cannot be
the name of an existing schema. To select an existing
schema, click on the schema name under item: 2b.
Select existing Schema“Select fields to relate” — Use
the pull-down arrow from step “3. Select field to
relate” to select an import data field and use the list
box (“Select one CoalVal Field from list”) fo select a
CoalVal data field.

3. “Accept Relationship”™—Click the button: “4. After
Selecting a DBF and a CoalVal Fields click here
to accept the Relationship” to select the field from
“Step 3.”

4. “Repeat steps 3 and 4”—Repeat steps 3 and 4 until
all desired fields have been related.

Create Record Relationships

“Field Relationships™ are needed to create a schema
and then “Record Relationships” must be created. “Record
Relationships™ are created by clicking on the Create Import
Schema dialog tab then the Create Record Relationships for
a Schema dialog tab. Figure C.85 shows the Create Record
Relationships for a Schema dialog page.

The purpose of this dialog is to pick which quality values
in the import table will be placed in the data fields found in
the CoalVal Area Table. One record of the import table can be
used by one or more records in the Area Table. This is done
by first selecting a field in the import table, step “3a. Import
Field to Relate.” Next, select a value in step “3b. Select import
Record Value.” The values in step “3b. Select import Record
Value” are from the field that was selected in step “3a. Import
Field to Relate” (fig. C.86).

The next step is to set a filter for CoalVal’s Area Table.
Filtering is the process of separating desired data from an
entire data set (or table). The next few steps lead the user
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through the filtering process for coal quality. Affer clicking on
the button in step “3c. Set Filter for Area Table” (fig. C.85),
the area table filter dialog will appear (fig. C.87). Select a
field name, such as “Area Name,” from the “Fields” list box,
then enter values for that field, and click OK.

Click the button: “3d. Accept relationship” for the last
step. Notice that the relationship entered has been placed
in the list box. The relationship should look something like
figure C.88. The first relationship shown in figure C.88 states
that the import record where the “Name” field is equal to
“Joe” will be used to import the quality data into the Area
Table when the field “AreaName” in the Area Table is equal
to “12.” The second line in figure C.88 states that the record
where the “Field Name” is equal to “Carol” will be used
to import quality data into the CoalVal’s Area Table when
the “Area Table Filter,” “AreaName” is equal to “12334.” A
detailed discussion of Filtering follows the Exporting CoalVal
Data section. For more information about importing quality
data into CoalVal, see the Quality Data Import section in the
Tutorial Chapter, appendix B.

Exporting CoalVal Data

CoalVal will export Area and DCF data to Excel work-
books and text files. To export CoalVal data select the Export
Area Data Table list item from the Tools drop-down list on
the Projects dialog window.

The Export Area Data Table (also called ArcView
Import and Export dialog) has three tabs. The first tab,
Export Data to Excel Workbook is for exporting data to an
Excel Workbook. The second tab, Export Text File, exports
to a text file, and the third tab, Create Schema for Exporting
Data, creates an export schema. A single “Export Schema” file
can be used for both exporting CoalVal data to Excel work-
books and text files. No “Export Schema” files come standard
with CoalVal. The user will need to create the needed “Export
Schema” files.

To create an “Export Schema” file click on the Create
Schema for Exporting Data tab. A dialog like the one shown
in figure C.89 will be displayed. The dialog has a list box of
the items that can be exported. Select one, and then type in
a user-named DBF or Excel field name. The “Field Name”
is limited to a maximum of 10 characters that must be alpha
characters or spaces (no numeric values). Any spaces entered
will be changed to an underscore character. When ready to
accept the relationship, click on the “Accept Relationship”
button. After clicking this button, the relationship will be
shown in the list box on the right hand side of the dialog.

The CoalVal fields list box can display the fields to be
exported and the type of fields that will be created. The codes
are as follows:

<N>—Numeric field.

<I>—Integer field.

<A35>—Alpha field of 35 characters. The number in this
code is the length of the alpha field.
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Figure C.85. Create Record Relationships for a Schema dialog page for the Create Import Schema dialog window.
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Figure C.86. Setting quality values from the import table to the CoalVal Area table.
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Figure C.89. CoalVal's Creating a Schema for Exporting to DBF/CSV Text File dialog page showing the steps to

create an export schema.

When finished creating the schema relationships, save
the schema file by clicking on the “Save ArcView Schema”
button. To export data to an Excel workbook file format, click
the Export Area Data to Excel Workbook tab. The first step is
to open an export schema file by clicking on the “Open Export
Schema File” button. Select the schema file and press the
“Open” button. To export CoalVal data click on the “Export
to Excel Workbook” button. A new table will be created. The
data that will be exported will be from the Project and Seam
selected by the user before the export dialog was opened.
Exporting CoalVal data to a text file follows the same process
needed to export data to an Excel workbook, except that the
user needs to enter a path for the export and then click on the
Export to Text File tab.

Data Filtering in CoalVal

A data table is a CoalVal representation of tabular data.
It contains information about a specific subject (projects,
mine models, seams, or areas). Each row or record of the
table defines one member of the group the table represents.
If a table contains areas to be mined, then each row or record
would contain specific mining area information. For example,

figure C.90 is a data table of areas to be mined with each row
representing a specific mining area. Since there are five rows,
there are five areas to be mined in this data table. Each column
or field defines one characteristic of the record or row. In
figure C.90 each column or field defines a characteristic about
a specific area. For the record where the field AREA NAME
equals “Pitts, PA,” there are 1,258,604 tons of coal to be
mined and 258,112 tons of parting. The size of the area is
5280. The HAUL ID is 14. It has a MODEL ID of 97, a
TAX 1D of 52, and the WASHED code equals 1. These are all
properties of the third row or record shown in figure C.90.

In summary, the data table shown in figure C.90 is a
group of areas to be mined. Each row or record in the data
table is a specific area to be mined. Each column or field in
a record is one property of the record or area to be mined. A
field should never represent more than one record. For exam-
ple a field should not contain coal quality and mining methods.
As for coal quality, if sulfur, ash, moisture, and Btu are needed
in a record, then each would be its own field. They cannot be
combined into one master quality field. To understand this
concept better, look figure C.90. How would area, tons of coal,
and tons of parting be combined into one field? Between these
three area fields, there are 3 values. Since a field can only
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| [AREAID |AREA_NAME |[Tons_coaL|Tons_PaRT[AREA  [HAULID [TAX D  |MODEL_ID [WASHED |
L 1 Ohio, WV 62197280 500640 3266 17 89 97 0
il 2 CoalVille, OH 54845982 3849711 5280 12 58 %8 1
i 3 Pitts, PA 1258604 258112 5280 14 52 97 1
i 4 Fargor, OH 1478022 354710 1250 15 4 9 0
Jil 5 Lakewood, WV 258410 25440 1000 17 45 % [3 0

Figure C.90. Data table containing areas to be evaluated with coal resources and their associated Haul Table ID, Tax Table

ID, Mine Model ID, and washing requirements.

contain 1 value, which one of the 3 values should be placed
in the new field and how would the database know what that
value represented?

Notice that units are not given in this table. An area of
5,280 could be acres, square miles, or other unit of area mea-
surement. For this table to be useful there is a need to know
the definition of each field. The way a data table is defined is
called the data dictionary. The data dictionary for the table in
figure C.90 follows:

This table represents areas to be mined. The table is intended
to be imported into CoalVal’s Area table. The table is made up
of nine fields as defined below. The HAUL ID, TAX ID, and
MODEL ID fields represent records in CoalVal’s Haul Cost
table, Tax Table, and Mine Model Table.

* AREA_ID is a unique number for each record or
row. This number is always an integer value.

*+ AREA NAME is the geographical name of the
area defined as a city or town followed by the state.
Alphanumeric characters are valid for this field.

* TONS_COAL represents the tons of coal in the area
to be mined. Only positive values are valid.

« TONS PART represents the tons of parting in the
area to be mined. Only positive values are valid.

* AREA is the acres of the area to be mined. Only
positive values are valid.

*+ HAUL ID is the Haul table ID number. CoalVal
has Haul cost tables that have ID numbers, so this
number will relate to a value in the Haul cost table
ID field. This value is always an integer.

+ TAX ID is the Tax table ID number. CoalVal has
a Tax table that contains user-developed tax infor-
mation. Each record in CoalVal’s Tax table has an
ID number that represents the number of the Tax
table associated with a particular area. This value is
always an integer.

+ MODEL ID is the Mine Model ID number. CoalVal
has a Mine Model table that contains user-developed
mine models that will be used to represent the coal
mining in each area. Each Mine Model has a unique
ID number. This number represents the mine model
that will be used to assess mining in this area. This
value is always an integer.

* WASHED represents a value that indicates if the
coal needs to be washed to make a saleable product
or if the coal has a high enough quality as a run-of
mine product to be sold without beneficiation. A “0”
is false and means that the coal will not be washed
and a “1” is true and means that the run-of-mine coal
product must be washed to make a saleable product.
Only the values of “0” or “1” are valid for this field.

Notice that the data dictionary for the table includes measur-
able units and limits for the field values.

The power of a database is the ability to use only the data
in the table that are needed for a specific application while still
retaining all records. In figure C.90 there are five records. But
what if only the records with a value of “1” in the WASHED
field are needed for a particular application? A filter can be
set so that only those records that have a value of “1” in the
field WASHED will be available for use. Figure C.91 is a
dialog that allows for the setting of filters. Since the filter that
is wanted is “WASHED=1,” WASHED is selected from the
Fields list. Then a “1” is entered into the Field Value edit box.
In the Search Type radio button box “Exact Match” is selected.
Selecting and clicking on the OK button will set the filter. The
filtered data table will now look like figure C.92.

The only records in the table displayed are those where
the washed field is equal to “1.” Filters work on records in
the table as shown in figure C.92 where all nine fields are
still visible. In figure C.90 there were 5 records; now there
are 2. The filters did not delete the data. CoalVal removed the
records from current use if the records did not meet the filter
requirements. When the filter is cleared, all records in the table
become available for use again.
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Fields WASHED
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Field Order
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Figure C.91. CoalVal’s Filter dialog showing the filtering of areas where washing of the coal

resources is desired.

AREA_ID [AREA_NAME TONS_COAL|TONS_PART|AREA HAUL_ID  |TAX ID MODEL_ID [WASHED | °
» 2 Coalille, OH 54845332 384971 5280 12 58 98 1 \
3 Pitts, PA 1258604 258112 5280 14 52% 97 1

Figure C.92. Filtered data table showing only areas with coal resources requiring washing.

What if an application of the table called for records that
were for the State of Ohio? Could those records be filtered?
From the data dictionary of the table, it can be seen that the
“AREA_NAME” field contains the state of each record, but it
also contains a town or city name. Since the “AREA_ NAME”
has two pieces of information in it, a partial match in a filter
will work. Figure C.93 shows the filter setting dialog for filter-
ing for “OH” in the “AREA _NAME” field.

The “AREA_NAME? field has been selected in
figure C.93. The value of “OH” has been placed in the “Field
Value” edit box. And the “Partial Match Anywhere” radio
button has been selected. When the OK button is clicked the
resulting table will look like figure C.94. There are now 3
records, 2 for the State of “OH” and 1 for “WV.” From figure
C.94 it is evident that the AREA NAME “Ohio, WV” also
has an “Oh” in it. So there are three matches to the value of
“OH.” Since there are only two records related to the State
of Ohio the question arises: How can a filter be set for this

situation? There are two ways to set a filter to filter only the
State of Ohio records. The first way shown in figure C.95 adds
the selection of the Case Sensitive check box. This method
works because only the states’ abbreviations have both letters
in upper case and the Field Value entered is “OH.”

The second filter is shown in the filter dialog box
in figure C.96. In this filter, the Field Value has been changed
from “OH” to “,OH,” with no space between the comma and
“OH.”

Notice that the filters that have been used as examples
have been setting a field to a value that the user supplies.
There are no filters when one field is set to equal another field.
This makes no sense because each field is a property of the
record. For 2 fields to be equal would imply that the same
information is in the 2 different fields. Also, what would the
filter mean where “AREA_NAME?” is set to equal “TONS
COAL”? It would have no meaning. Tons of coal could never
equal “Pitts, PA.”
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Figure C.93. CoalVal’s Filter dialog showing filtering for “OH"” in the Area Name field.

] Y i i HAUL_ID MODEL_ID |WASHED |
> 1 Ohio, WV 62197280 500640 3266 17 83 97 0
2 CoalVite, OH 54845382 3849711 5280 12 58 & 1
4 Fargor, OH 1478022 354710 1250 15 a7 0

Figure C.94. Data table showing the results of filtering for “OH” in the Area Name field. Note that the “OH" filter did not
recognize the difference between capital and small letters.
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Figure C.95. CoalVal’s Filter dialog showing the use of the Case Sensitive check box to filter only the

capital letters “0” and “H" in “OH.”
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Figure C.96. CoalVal’s Filtering dialog showing a second method to filter the Ohio Area
Names by using available punctuation, asin “,0H.”

Reports

Mine Model Report

When the Reports icon is selected from the Main Menu
window, the Report dialog page will be displayed (fig. C.97).
To calculate a Mine Model Report, (1) select the desired
Mine Model from the dialog page; (2) enter a title and
subtitle for the report; (3) select whether the report should
be calculated as cash or yearly cost; and (4) click the Print/
Review button. The Report Setup dialog window will then be
displayed. This dialog allows the user to select the print report
function, preview it on the computer screen, or both. The
report can also be written to a text file. Press the OK button
and the report will be printed, previewed, or written to a file.

Mining Assumptions Section of Mine Model
Report

Running a Mine Model Report will print a narrative
of all Mine Assumptions used in the chosen CoalVal Mine
Model. The pages following the narrative contain the user-
entered production assumptions and the calculated tons of
produced, washed, and sold coal. The last line of this report
page is a calculation of productivity calculated as raw tons
produced per man-hour worked. This value allows the user to
compare the Mine Model productivity rates to similar opera-
tions through data published by government monitoring agen-
cies, such as the Mine Health and Safety Administration (Mine
Safety & Health Administration, 2007).

The raw tons produced per man-hour is found by dividing
the total number of hours worked at the mine by all person-
nel, including overtime hours, into the total number of tons
produced in the mine prior to beneficiation of the run-of-mine
product. CoalVal equations use the total scheduled days per
year for each employee times the number of hours scheduled
per shift, times the overtime factor (if applicable) for produc-
tion and auxiliary wage staff plus the hours per year for sala-
ried staff (supervision, technical, and direct management staff)
to arrive at the total hours worked per year. The hours of work
by contractors are not reported in the Mine Safety & Health
Administration data report.

Cost Assumptions Section of Mine Model Report

Figure C.98 is an example of the Operation Statement
section from a Mine Model report and will be used as a refer-
ence for the discussion of how its values were calculated.

The actual formulas for each calculation can be viewed in
appendix D, Mine Model Formulas. All Mine Model Reports
will look like figure C.98, except for mine models that use

the longwall mining or truck-shovel and dragline stripping
methods. Reports for these methods will have more columns.
The first column will show the cost for the longwall mine
itself. The second column will show the cost for the longwall
development work (using continuous miners), and the third
column will show the cost for the combination of the longwall
mine and the longwall development. A similar, multiple min-
ing type model is included in the combination dragline and
truck-shovel models where the primary model is coal produc-
tion using a truck-shovel operation and overburden removal
using a dragline operation or a truck-shovel operation, or a
combination of dragline and truck-shovel operations. Reports
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= Reports

iMina Model Reports ]| Project/Seam Report l DCF Repoits I
1. Select Mine Model:
MMID _ |Mine Model |Region Nam{Date | -~
1 96 TS w Dragline 1:1 4/24/2008
93 TS w Dragline 2:1 | 4/30/2008
| 100 TS w Dragline 3:1 _ 4/30/2008
| 105 TS w Dragline 4:1 4/30/2008 y
| 106 TS w Dragline 5:1 | 4/24/2008
a 107 TS w Dragline 6:1 4/24/2008
a 108 TS w Dragline 7:1 4/24/2008
9} 109 TS w Dragline 8:1 4/24/2008
L 110 TS w Dragline 8:1 4/24/2008
] 111 TS w Dragline 10:1 4/24/2008
] 119 Truck & Shovel Baxcut 7:1 3/5/2008 =
! [ [ (R
2. Enter Report Title:

3. Enter Report Sub-Title:

4. Cost Type
(& Cash Cost

" Yearly Cost

5. Click Print/Review Report Button |

This report is a Cash Cost for the selected Mine Model.
Mine Model Calculation Eror Log |

Nelihd

Figure C.97. CoalVal’s Mine Model Report dialog page.
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Operation Statement

Direct Costs CostTon
Payroll $15,106,595 $6.77
Burden $8,308 627 $3.73
Fuel and Lubes $3,406188 $1.53
Explosives $0 $0.00
Opersting Supplies $2,708,100 $1.21
Repair PartsMaintenance Supply $6,1858,952 $2.75
Ltilities $2,400,000 $1.08
All Rentals $135,000 $0.06
Professional Service $334,530 $0.15
Reclamation Provision $66 906 $0.03
General Expenses $2,548,800 $1.14
Hoisting Cost $0 $0.00
Direct Cost, Raw $41,203,728 §$158.458
Indirect Costs Cost/Ton
Depreciation $2620,714 $1.18
AguistonDepletion $101 411 $0.09
Amortization $1,151,381 $0.52
Overhead $565,000 $0.25
Propery Insurance $166,770 $0.07
State Sales Tax $899,224 $0.40
Real Property Tax $0 $0.00
Tangible Property Tax $0 $0.00
Total Indirect Cost $5,504 501 $247
Other Costs CostTon
Wash Plant Cost, Washed $12,872,330 $5.82
Loadout Cost, Sold $223,020 $0.10
D & lin Car, Raw $46,931,249 $21.04
D & lin Car, Washed $59,803,579 $50.32
Coal Haulage Cost, Raw $9,366 840 $4.20

Figure C.98. Mine Model Report showing direct, indirect, and other costs.




for the Dragline and truck-shovel Mine Models will have
four columns. The first column will show the cost for mining
the coal. The second column shows the cost of truck-shovel
benching, the third column shows the cost of the dragline, and
the fourth column is a total of all costs and a cost per ton by
line item.

Table C.5 shows the different reporting categories for
the Operating Statement Report and includes Direct Costs,
Indirect Costs, Other Costs, and Royalty, Tax and Fee Costs
associated with the mining, processing, and loading coal into
unit trains. The cost per ton for Direct Costs is found by divid-
ing the direct cost by the saleable or washed tons per year. The
cost per ton for all Royalties, Taxes, and Fees is calculated
by dividing the total category cost by washed (or sold) tons
produced per year (fig. C.99). The tons of washed product
produced per year are assumed to be sold tons per year.

Employee Cost Reports Section of the Mine
Model Report

The following lists for CoalVal labor reports and

figures C.100 and C.101 will be used as examples for the fol-
lowing discussion of the wage and salaried employee assump-
tions. See the Cost Assumptions section for additional expla-
nation. The following list provides the categories included
in the wage employee and pay rate report (the definitions are
found in the Glossary, appendix E):

1. Adj 1st Shift 6. Grade

2. Adj 2nd Shift 7. Hours per Shift

3. Adj 3rd Shift 8. Number of Employees:

Ist, 2nd, 3rd, 4th Shift

Table C.5.
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4. Adj 4th Shift 9. Payroll Rate/Day
5. Base Rate 10. Total Payroll
The salaried-labor report contains the following list of items
(the definitions are found in the Glossary, appendix E).
1. Base Salary per Year 4. Total Salary per Year
2. Total Annual Salary 5. Total Annual Overhead
3. Number of Employees 1st, 2nd, 3rd, and 4th Shift

Equipment Cost Reports Section of Mine Model
Report

The following equipment lists and figures C.102 and
C.103 can be used as reference for equipment fields in the
equipment cost reports. Underground mining equipment terms
used for production and support equipment cost reports are
found in the following list (the definitions are found in the
Glossary, appendix E):

1. Depreciation per Hour 5. R&M (repair and
maintenance) per Hour
2. F&L (fuel and lube) 6. Total Depreciation per Day
per Hour
3. Hrs Worked per Shift 7. Total F&L (fuel and lube)
per Day
4. # Units 1st, 2nd, 3rd, 8. Total R&M (repair and

4th shifts maintenance) per Day
Terms used for surface support equipment at an underground
mine and infrastructure cost reports are found in the following

list (the definitions are found in the Glossary, appendix E.).

1. Depreciation Term Hours
2. Development Amortization

6. Real Property
7. Straight Line
Depreciation

Direct, Indirect, Other Costs, and Royalty, Tax and Fee cost-categories in the Operating Statement Report.

[Definitions are found in the Glossary, appendix E. SMCRA, Surface Mining Control and Reclamation Act]

Direct Costs Indirect Costs Other Costs Royalty, Tax, & Fees

Payroll Depreciation Prep Plant Cost Private , State, and
Federal Acquisition

Burden Acquisition/Depletion Load out Cost, Sold Royalty Federal Lands
Fuel and Lubes Amortization State Mineral Tax
Explosives Overhead Black Lung Tax
Operating Supplies Property Insurance Severance Tax
Repair Parts—Maintenance Supply State Sales Tax Coal Haulage Cost— Raw Other Tax
Utilities Real Property SMCRA Tax
All Rentals Tangible Property
Professional Services
Reclamation Provision
General Expenses Total Tax

Hoisting Cost

Direct Cost, Raw

Total Indirect Cost

D&l in Car, Raw
D&I in Car, Washed

Cost in Car, Raw
Cost in Car, Washed




CoalVal—A Coal Resource Valuation Program

Royalities, Taxes, and Fees Cost/Ton
Private, State, Acquisition $130939 $0.11
Royalty Federal Lands $11,452 608 $9.62
State Mineral Tax $4,714 $0.00
Black Lung Tax $1,309,393 $1.10
Servance Tax $6,736,828 $5.66
Other Tax $13,473 656 $11.32
SMRCA Tax $176,554 $0.15
Total Tax $33,286 691 $27 .96
Cost in Car, Raw $89,584 780 $53.21
Cost in Car, Washed $102,557 110 $86.16

Figure C.99. Mine Model Report showing royalties, taxes, and

fees costs.

Wage Labor
Production
Employee = of EmplsE of Emplsl= of EmpIaE of Empls{ Hours Payroll Grade Base Adj 1st Adj 2nd Adj 3rd
1st Shift | 2nd Shift | 3rd Shift | 4th Shift | Per SHift Rate /D Rate Shift Shift Shift
Cortt Miner operator 3 z 3 3 ] I 5 “§20.50 | E $21.76 $21.56
Cont miner r 5 3 [ ; 3 $20.00 | $21.24 32134
Shuttle car o%u E E] B - 3 $19.50 2041 | $20.01 $2081
Roof bolter operator $2,076.95 $20.50 | $21. $21.86 |
Scoop operator $1,976.16 $1950 | 32041 $20. $20.81
Roof botter helper $1,976.16 $19.50 $20.41 $20. $20.81
Total Daily 1st Shift: $3,981.84
Total Daily 2nd Shift: $4,039.44
Total Daily 3rd Shift: $4,058.64
Total Daily 4th Shift (not included in daily wages): $3,981.84
Total Daily Payroll: $16,061.76
Total Daily With Over Time Pay: $17,667.94
Auxiliary
Employee = of Empls= of Emplsf= of Emplsﬁ of Empls{ Hours Payroll Grade Base Adj 1st Adj 2nd Adj 3rd Adj 4th
1st Shift | 2nd Shift | 3rd Shift | 4th Shift | Per SHift Rate D Rate Shift Shift Shift Shift
Scoop operator 2 2 2 El 1 91 !.'54 3 $1950 | 320 $20.01 $20.81 ;
| Pockelmen 3 3 3 3 8 ﬂ;%'ﬁ 3 $1950 | $2041 $20.71 $20.81 $20.41 |
pplymen F T T 2 El 32 T $19.00 | 31909 $20.19 $20.29 $1969
Campmanfwarehouse §1926.24 $19.00 | $19.89 $20.19 $20.29 31989
Belt maint/cleanup $3,852.46 $19.00 $19.89 $2019 $20.29 $19.89
Mechanics $3,461.60 $20.50 32146 $21.76 $21.86 $21.46
Electricians $2076.96 $20.50 $21.46 §$21.76 $21.86 $21.46
Surf Utility of or 2 1 2 $985.28 $19.50 $20.41 $20.71 $20.81 $20.41
r 1 $64.2.08 $1959 $20.19 $20.29
Hoist Operator 1 i 1 1 8 3642108 i $19.00 $19.89 | 92019 §2029| $1989
Total Daily 1st Shift: $4,584.96
Total Daily 2nd Shift: $4,324.96
Total Daily 3rd Shift: $4,345.76
Total Daily 4th Shift (not included in daily wages): $4,564.96
Total Daily Payroll: $17,840.64
Total Daily With Over Time Pay: $19,624.70
Total Annual Payrell {includes 4th Shift): $13,201,595

Figure C.100. Mine Model Report showing annual wage labor manpower and costs report by position for a three
unit, room and pillar mine using continuous miner mining machines.
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General Mine Management and Staff

Salaried

Labor

Employee Zof Empls | Zof Empls | Zof Empls | of Empls Base Salary Total Salary
1st Shift 2nd Shift 3rd Shift 4th Shift Per Year Per Year
Superintendent ugisurf - N App CF 1 0 0 0 $105,000.00 $105,000.00 |
Production Foremen ug - N App CF 3 3 3 3 $65,000.00 $750,000.00
Maintance foremen ug - N App CF 2 2 2 2 $65,000.00 5
| Surface foremen ug_- N App CF 1 1 0 1 ?Bﬁ%ﬁﬂ'ﬁ'ﬂ'

Mine clerk ug - N App Coalfield 2 2 1 2 $30,000.00 $210,000.00
Safety Engineer ug -N App Coalfield 1 1] 0 1 $55,000.00 $110,000.00
Company Support Personnel

Employee Zof Empls | Zof Empls | Zof Empls | Zof Empls Base Salary Total Salary
1st Shift 2nd Shift 3rd Shift 4th Shift Per Year Per Year

General Mgr ug - N App Coalfield 1 [1] 0 0 $120,000.00 $120,000.00
Cortroller -ug/surf N App Coalfield 1 0 0 0 $65,000.00 $85,000.00

[ Secretary/Clerk ug - N App CF 2 0 0 0 $35,000.00 $70,000.00
Purchasing agent ug/fsurf - N App CF 1 [ 1] 0 $60,000.00 $60,000.00
Mine Engineers ug - N App Coalfield 2 i 1] $65,000.00 $130,000.00
Techs/Surv ug - N App Coalfield 2 0 0 $50,000.00 $100,000.00

Total Annual Salary: $1,905,000

Total Annual Overhead (includes Hourly and Salaried):

$565,000

Figure C.101. Mine Model Report showing annual salaried labor manpower and costs report by position for
a three unit, room and pillar mine using continuous miner mining machines.

Capital Equipment
R&P Production Equipment
Equipment ZUnits | =Units | =Units | 2Units | Hrs Worked| Total REM | Total FEL | Total Depr REM FaL Depr
— 15t el Shifg3nrd Shift) 4th Shi Per Shift | Per D % Per l]ag Per Hour PerHour Per Hour
—m’% . ﬁwm—mﬁ ; 500 3942
| Root bolier, 2 boom, low headroom 37200 355595 | 32000 $10.00 3471
Pers carrier:12 passinger $18.00 $45.00 $11.35 $2.00 $5.00 $1.26
[} Total $12,978 $4.725 588
ual Tot Tassiri | TRz es0
Underground Support Equipment
i -5 g ol el Ml I P
15t il h L e e b I "erHour ur
Truck: 40" min. it 2 sﬁm‘ q il $5.00 $500 3353 |
UG Compressors & ines F144.00 4TS $2.00 3118
Scoop 3.5cy, 40" min. ht_ $240.00 $240.00 $169.49 $10.00 10.00 $7.08
Lube truck: 40" min ht $240.00 $240.00 $169.49 $5.00 $5.00 3353
Pers carrier:12 passi $18.00 $45.00 135 2.00 00 $1.26
L I L 15000 —som0 | s000 | $4000] 3000]
ain belts: 3480, ]
Vertilation Sys: LW 42" CM sections $380.00 $180.00 30.00 $5.00 $2.50 30.00
UG compressors § ines 144,00 .00 $84.75 $2.00 $4.00 1.18
e o T— 10N ) 1Y N - N 11 5213
[Tioof bl g o hesdioan oSOt s $00] X
Shuflle car. 151, Elec 35000 | $10.00 FiEEE $30.00 3500 3942 |
Scoop 3.50Y, 40" min. At 310,00 | $10.00 $7.06 $10.00 $10.00 37.06
P critrs. 50Kva,, amort $0.00 30.00 30.00 $0.00 $0.00 3054 |
Frdirkers. 300tph, CW unils, amort $0.00 $0.00 $0.00 $0.00 $0.00 $7.06
[ 36/30"mainapanel betts: CM72" amort $0.00 $0.00 $0.00 $0.00 $0.00 $57.28
Vend sys: LW&CM 42", CM sec, amort $0.00 $0.00 $0.00 $0.00 $0.00 $252
%T_I—m 252 ¥2.927 Ta07
ual Tot. [ $285.804

Figure C.102. CoalVal's Mine Model Report showing production and support, capital equipment costs.
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Surface Support Facilities
Equipment ZUnits | ZUnits | ZUnits | #Units | Hrs Worked| Total REM | Total FEL Total Depr REM F&L Depr
1st ShiftPnd Shifg3rd Shift|4th Shml Per Shift | Per Day Per Day PerDay | PerHour | PerHour Per Hour
Grader:140hp, UG - Al 1 0 i5.00 $10.00 $3.36 $5.00 $10.00 $3.36
Water/sewage trestment._Amortized 0 0.00 $0.00 $0.00 $0.00 $0.00 $0.39
Accesshaul roads: surface 1 1 $24.00 $0.00 $0.00 $1.00 $0.00 $0.00
—_Site development. surface 1 1 1 1 [ $24.00 00 $0.00 §100 |  $000 100 |
[ Officelchange faciity: 2000 T 1 1 1 1 8 $5.00 50,00 $0.00 $0.25 $0.00 0.00 |
Shoplwarehouse facilty 2500 sqft 1200 0.00 $0.00 $0.50 $0.00 $0.00
Surface trans lines BIKY-Al $120.00 0.00 $0.00 $5.00 $0.00 $0.00
Surface substation: surf, 1500 Kva 45.00 0.00 $0.00 $2.00 $0.00 $0.00
Water/sewage treatment. LVWICH-AIl 1 00 $0.00 $0.00 $0.25 $0.00 $0.00
Inclined Shaft: 4286x7x20',36"belt 7 1 $60000 | $1,200.00 $0.00 $25.00 $50.00 $0.00
[ Man-vent shaft.15',25 person, LWaC 1 1 1 i 8 $240100 $240.00 $0.00 $10.00 | $1000 $0.00
Access/haul roads: surface, amort 1 0 0 0 0 $0.00 $0.00 $0.00 $0.00 $0.00 $0.59
| Site Surf development. CM-Al, Amort 1] 0.00 a0 $0.00 I 301 $0.08 |
Officeichange fac: 2000 sf amort 0 50.00 50.00 $0.00 $0.00 $0.00 $0.38
Shopfwarehouse fac: 2500 sf amort 0 0.00 $0.00 $0.00 $0.00 $0.00 $0.53
Surf trans lines:69KYV, Amortization 0 50.00 50.00 $0.00 $0.00 $0.00 $0.98
substalion.surf, Ve mo [1] 0.00 50.00 $0.00 I 30 $1.18 |
MisC mine equipment. Ch42", amort 1 0 50,00 §0.00 $0.00 $0.00 $0.00 5336 |
aft. ; 1 ] 1] ] 0 50,00 00 $0.00 $000 |  $000 54 |
Wan-vent shaft 15’ LW-All_amort 1 0 0 ] 0 50.00 §0.00 $0.00 $0.00 $0.00 $11.77
Daily Total §1.085 $1.450 $3
Annual Total §384.000 | $513.300 $1.190
Coal Crushing and Loading Facilities
Equipment ZUnits | #Units | #Units | #Units | Hrs Worked| Total REM | Total FEL Total Depr REM F&L Depr
1st ShiI‘thl Shﬂsrd Shift|4th Shml Per Shift | Per Day Per Day PerDay | PerHour | PerHour Per Hour
Dozer: 300D, 1 1 0 ] 4 $168.00 $200.00 $131.83 $21.00 $25.0 $16.40
Surface FEL.5cY 1 1 [1] 1 4 F J $5.04
Raw coal Stkpleirecim: CW 42" 1 1 1 1 [ $240.00 $12000 $0.00 $10.00 $5.00
oadoLt; 472406 ] [ $50.00 $40.00 $0.00 $10.00 $5.00 $0.00 |
Rawv coal stkpledrcim: Ch42", amort 0 [i $0.00 $0.00 $0.00 $0.00 $0.00 $3.92
Tipple/silodout: Ch42+72+96, amort 0 C $0.00 $0.00 $0.00 $0.00 $0.00 $7.85
Daily Total $568 $520 112
Annual Total $201,072 F134,080 §60,952
Grand Total: 46,188,082 $3,406,188 41,971,964

Figure C.103. CoalVal's Mine Model Report showing the capital costs for surface facilities at an underground room and

pillar mine.

3. Hourly Depreciation
4. Equipment Cost
5. Number Units

8. Total Hrs per Day
9. Unit Cost
10. Usable Life Years

Project Report

The second set of Reports is the Project—Seam report.
There are four types of Project Reports: the Seam Report,
the Summary Project Report, the Recoverable Tons Cost
Summary and the Recoverable Tons Sold at or above Price
range reports. Figure C.104 shows the Seam Report dialog
page in the Reports window.

Selecting the Reports

Figure C.104 shows the Reports window with the
Project—-Seam Report dialog page, select the project desired.
If a Project Summary Report of all Seams is desired, select
the Project under “1. Project Name,” but do not check either
the “5. Calculate Seam Report” or the “7. Recalculate Mine

Model Boxes” and the Project Report will be prepared. If a
specific Seam Report is needed, select that Seam under 2.
Select Seam” and enter a main title and a subtitle or com-
ments for the report. If the 5. Calculate Seam Report” box
is checked, a Seam Report will be prepared. If one of the
Recoverable reports is needed: select a summary format
in step “6. For Recoverable Tons Cost Summary Report”
(fig. C.105). A summary format is a set of price ranges (see
Summary Report Tools drop-down menu on the Reports
dialog for more information about summary report format.
The Reports dialog window has an area on the right side
of the bottom line that will have a yellow highlighted mes-
sage: “Calculating: Preparing Report” while the report is being
calculated. On occasion the CoalVal Report Output Options
window may get stuck in the back of the Reports dialog
window. If, after you wait for a few minutes for the report cal-
culation but the Output Options window does not appear, the
status may be checked by selecting “Ctrl-Alt-Delete” on the
keyboard. This selection will allow the Task Manager to check
to see if the program is responding. Click on the Task Master
button and if CoalVal is running, exit from the window, and the



Figure C.104. CoalVal's
Seam Report dialog page on
the Reports window.
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i 2 ~"Select a seam for the report if
Mine Model Reports Project/Seam Report I DCF Reports | < OUNGEL & S0 ORI .
1. Select Project. r kaﬁmwammllz_.f"-— —_——T
|FrojeciName |ProjectDate | SeamName | Sulur ash &
'¥|2007 Gillette Coalfield Assessment-RR maved 7/18/2007 M Swartz 51% 62
| |smith 63% 4
| |anderson Rider = 1
e e | |Anderson 43% 56
e | |oiez 3% 4
e If & seam report is wanted then -
check 2
f [\ witbe project » | e |
3. Enter Report Title: report is & report of all seams.
4 EnterR Tite: \
! e R
I [6. Calculate Seam Report,  ~~7. Re-calculate Mine Models.
Feport Ermors
8. Quality From:
6. For Recoverable Tons Cost Summary Report,
Select Summary Format: ( From Seam Table " FromAnArea Show Report Error Log
}[Detauit -
test
Saline IL _
' |Springhield 10, Click Print/Review Report Button
Herin ;
- or fitering the Area
= R - 10, Recoverable Tens Cost Summay B s
|_|Colchester Ilwﬁhlmm = el \ yb?mhuu:“
Gillette repaits is wanted of A
I ! a sumemary report ranges. repoit calculations.

Susnmaty report ranges can

2. Select Seam (f you want a seam report}

-HmﬁcMSwdamﬁh |

|PrciectDate| & Searhame [subw  fash A
6/30/2008 Lower Bed I3 5
§/30/2008 Upper Bed 5% 1
81/1997
611933 =
1/1/2000
v v
> < >
EE| T | | e | | |l » | »w | e |
3. Enter Report Tilk:
|
4. Enter Report Sub-Tite:
|
I 5. Calculate Seam Report. ¥ 7. Re-calculate Mine Models. "
Enois
| 8. Quality From:-
?s': Emsya::;:tmms Feoce; | & FiomSeam Table (" FromAnArea Show Report Erior Log
i |8 setfiterforRepot |
10. Cick Prin/Review Report Bution |
or -
10. Recoverable Tons Cost Summary | Figure C.105. Re-
o calculation of CoalVal's
10 Becouesbie Cost Suseneny o o Oboee Pre | — cost-per-ton for mining in
i .
 Project/Seam Report Not Fiered |Number of Records: 0 [ - - | the Mine Models.
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Output Options window will appear. If the Report Manager
shows that CoalVal is not running, exit from CoalVal, reopen
CoalVal, check the input data, and rerun the Project Report.

The recalculation section of the Project—Seam Report
dialog page of the cost-per-ton from the Mine Models is
shown in figure C.98. The mining costs calculated from the
Mine Models are stored in the Coal Resource and Dis-
counted Cash Flow Areas calculations page of a Project. If
the Mine Models have not changed, the step “7. Recalculate
Mine Models” box does not need to be marked. If however,
the Mine Model was modified, the Mine Model costs will be
changed and the cost of mining needs to be recalculated. The
Reports will take longer to create if the Mine Models are
recalculated.

Choosing Coal Quality from an Area or from
a Seam and Selecting the Desired Summary
Reports

The user can pick between using the coal-quality data
from the Seam Table or one from a selected Area (fig. C.106)
in the Coal Resource and Discounted Cash Flow Areas
Table. If From An Area is selected, the quality data will
come from the highlighted Area in the Coal Resource and

= Reports
File Summary Report Tools  Help

CozalVal

MineModel Repots  Proiect/Seam Report | DCFRepots |

Discounted Cash Flow Areas Table. If “From Seam Table”
is selected the coal-quality data will come from the Seam
Table in the Projects menu. Once the coal-quality data source
is selected, the user will need to select the desired Report.
Click on the step “10. Click Print/Review Report” button for
the standard Resource Area Report, or the step “10 Recover-
able Tons Cost Survey” or “Recoverable Cost Summary at or
Above Price” buttons for the cost of Recoverable Resource
Reports.

Discounted Cash Flow Report

The third report is found on the DCF Reports tab on the
main Reports Menu (fig. C.107). In the preceding section
the Project Reports summarized the resources by operating
cost for a group of Areas; in this section the DCF Reports
summarize the costs on an Area by Area basis with a DCF
Report for every Area and a summary for all Areas com-
bined. If there are 100 Areas in a Seam then there will be 100
DCF Reports. To review the Reports available under the
DCF Reports tab, select step “1. Select Project” and then
select step “2. Select Seam” for the report. If a Recoverable
Tons Cost Summary Report is needed (see the Summary
Report Tools drop-down menu on the Reports dialog page

Project/Seam Report

1. Select Project. 2. Select Seam (if you want a seam report}:
[Seamiame [sufe_ [ash |
[J Gikette CF Assessmt 3:25.08 || Anderson 39% 6.29%
£ >
| = | T =S| -1 | W75 | PN | = | = | | A |

3 Enter Report Tithe:

|Gillatte Coalfield - Andetson Seam
4. Enter Report Sub-Titke:

Step 8. Allows the user to

I ble Resource calculation - Non fltered

I~ b. Calculate Seam Report.

select the source table for
coal quality.
e
I~ 7. Re-calculate Mine Models.
eport Emors

8. Quaity From:

. For Recoverable Tons Cost Summany Report, # From S Table

Select Summary Format:
Gillette Coalfield

Click on this Step 10

" From An Area

10. Click Print/Rleview Report Butlon |

Show Report Error Log |

Click on one of these Step 10

o

p—
button for a standard
_ Resource Area Report. Lt
\\// 10. Recoverable Tons Cost Summary | b for Cost 5 y Rep
10. Recoverable Cost Summary t or Above Price |

Project/Seam Report Nol Filtered Nurmber of Records: 12

Figure C.106. CoalVal's Reports window showing the selected coal-quality data box (item 8) where
the user can select the source table for coal quality and Project/Seam Summary Reports (item 10).
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+w Reports

Sumen = = TEON el

Select Step 1 or 2 depending DCF Reports
if a Project or a Seam Report Tab
is desired.

DCF Reports

3. For Recoverable Tons Cost Summary
Report, Select Summary Format:

ssmit 9-25-09 » 50N A
HGIeun Coalfield A
The Step "5. Set Filter for DCF
. " Calcualtions™ button will be
Click on the Step "6. Calculate ~ discussed in the following section.

DCF" button to calculate the DCF

4. Select DCF Resource Areas: 5. Set Filter for DCF Calculations - | I

23

v
Przsce e eaion: I R Sy e

| zma2 |
b 272 Report Log I

22822 3 '
| 253 PrintT ax & Haul Cost Tables
| 22833 1 Print Mine Model

22836 1 =
= 20844 2 Print Resource Data
i v Print DCF Yearly Flow
Resource area has been calculated?  True _ All Resource Area Data
Assais atleast one LPU? Toe  Addedmororslo s SR T e

Recoverable Cost Summaty at or
Caloulated Report uses fiactional LPU? False Above Price
> - » | w | e |

Number of Records: 12

DCF Report Not Fitered

Figure C.107. CoalVal's DCF Reports dialog window showing the six steps to calculating the Discounted Cash

Flow for an Area.

for more information about summary report formats), select
step “3. For Recoverable Tons Cost Summary Report” on the
DCF Reports dialog window. Next, select the DCF Resource
Area (step “4”; the Area will be highlighted in blue). Clicking
on the: 5. Set Filter for DCF Calculations” button is needed
only if the DCF calculations that are used in the Recoverable
Report need to be filtered.

The filter for the DCF Reports is used to limit the Areas
that the user wishes to have calculated. To use, click on “5. Set
Filter for DCF Calculations” button (fig. C.108) and select
the field for filtering from the “Fields” list. In figure C.108 the
field, “Area Name” has been selected, a field value of Ohio
(county), WV has been entered, and the “Search Type: Partial
Match Anywhere” has been selected. Through this filter-
ing of the Area Table only records that have Ohio (county),
WYV somewhere in the field, “Area Name” will be calculated
(fig. C.109). For a more detailed explanation of filtering, see
the appendix C, Program Description, Data Filtering in Coal-
Val Section.

The Print Tax & Haul Cost Tables and Print Mine
Model Reports shown in figure C.107 will print the Tax
Table, Haul Cost Table, and Mine Models Reports used for
the Discounted Cash Flow (DCF) Resource Area Reports
selected by the user. The Print Resource Data will print all
the resources by Area for the Seam that the user has selected
and the Print DCF Yearly Flow button will allow printing of
the actual cash flow analysis for each DCF Resource Area
with a summary page showing the hurdle rate, coal qual-
ity and logical production units (LPUs) in the resource area.
This report is an excellent summary of mining costs by area.
The Tax, Haul Cost, and Mine Model Report buttons on
this dialog (fig. C.108) are not DCF reports. They are refer-
ences for the Mine Models, Haul Costs, and Tax Tables for
the selected Areas. If the Tax and Haul Cost Tables used by
a DCF Area are deleted, the associated Tax and Haul Cost
Reports will not be calculated correctly. Calculation of the
DCF will be described in the next section. Some of the reports
on this dialog will display all the DCF Areas for a Seam
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i Reporis
0 Sy DCF Reports Tab

CoalVal

MreModelRepots | ProscSeamRepot  DCF Renorts |
1. Select Project. 2 Select Seam:
Patsburgh [MFisburgh Bed

1. Click on the "5. Set Filter for
DCF Calculations” button to
tivate the filter functi

|| | | e I

4. Select DCF Resowce Areas:
Resource ID|Resouce Ares Name
M 7343 Brooke, WV CM42
7345 Dhio, WY CM42

7348 Marshall, WY CM42
7352 Wetzel WV CM42
7356 Monongalia, WA CM42
7360 Marion, WY CM42
7364 Hamizon, WV CM42

AreaName
Field Yalue
Ohio, W

- Search Type

" Exact Match

w
]
]
(=1
>

4. Select the AreaName
Field in the Filter dialog.

5. Type in the Item that will
- __ be filtered in the Field Value.

" Paitial Match at Beginning

3. For Recovesable Tons Cost Summary
Report, Select Summaty Format:

Pittsburgh

* Recrwerahle Tons Summary Report Logr
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Area is ot least one True MineLife * Patial Match Anpwhere Match Anywhere” to
M r 0 look through all Field
Calcuiated Report uses actionsl LPU? True g | _iGesSeTive Values.
RTI ¥
» | »f & [Souded] By Yake [8y Bange]
| Field Order 1 2. Select "By Value" to
" Aphabstic & Logical View Summary search for particular Field
. Values.
| DCF Report Not Fitered Number of Records: 52

I3

A

Reports Main Menu

dialog

DCF Reports
Tab
MneModelRepots | Poject/SeanRepot  DCF Reparls
1. Select Project. 2 Select Seam:
Pittsburgh A Pittsburgh Bed ~
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the Ohio County,

Resource Areas in Ohio WV resource data.
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from the main resource

Sy

|

4, Select DCF Resowce Areas:

7437 Ohio, WV LW42

PrintTax & Haul Cost Tables
Print Mine Model
Print Resource Data
Print DCF YYearly Flow
All Resource Area Data
Hmd:lsfmli‘oﬂ&lmuy

Resource area has been calculated?  True

Areais ot least one LPU? True

Rmﬂhtoﬂs_muyda
Calculated Report uses fractional LPU? Falsa Above Price

| | |

Note showing that the

\.\P:cl]ecﬂ Seam Report wasﬂerey

L) l (< |

3. For Recoverable Tons Cost Summary
Report, Select Summary Format:

v

" Recoverable Tons Summary Report Log:
| Repottiog ‘

s

Figure C.108. Setting a filter
for the DCF calculations.

Figure C.109. Ohio County,
WV, resource data filtered
out from the main Pittsburgh
database.



and some will display only data from the single DCF Area
selected.

Discounted Cash Flow Calculations

The Discounted Cash Flow (DCF) Report calculations
assume that coal is being produced by all mining processes
in the Mine Model. With the inclusion of Mine Models that
have more than one mining process, such as truck-shovel strip-
ping plus dragline stripping plus truck-shovel coal production,
any process that does not produce coal production will use the
Direct Cost, Raw + Overhead + Property Insurance “Yearly
Cost” for the O&M ROM (Operating and Maintenance costs
for run-of-mine coal) value without dividing by the raw tons
of coal produced per year. CoalVal uses the Net Present Value
(NPV) method for the DCF calculations, thus the DCF Report
Timings must be set correctly for Mine Models that have
more than one mining process. The DCF Calculator dialog
(fig. C.110) is accessed from the DCF Reports tab dialog win-
dow by clicking on “6. Calculate DCF™ (fig. C.110). All of the
calculation buttons for Calculate New Standard LPU DCF
Reports, Calculate New Fractional LPU DCF Reports,
and Calculate All Areas, LPU DCF Reports are found on
the DCF Calculator dialog window (fig. C.110). An LPU is
a Logical Production Unit and represents the minimum coal
resources necessary for one life-of-mine of that Mine Model
(see the Glossary, appendix E).

Discounted Cash Flow Error Messages

There are three errors that can occur when creating a
DCF Report. The first one is a “Cannot Calculate NPV” error
message. This error means that the routine to calculate the
internal rate of return could not complete the calculations. The
second error is due to coal mine costs exceeding $1,012 per
ton for the price per ton of coal. When this limit is reached
an error message will appear and the mining assumptions and
tonnages will need to be reassessed.

The third error message concerns the number of Logical
Production Units (LPU) used in the DCF area. If the number is
less than 0.1 LPUs, an error message will occur. Reassess the
mine life, the tonnages for the mine life, and the Mine Model
chosen. This reassessment can be done on the Coal Resource
and Discounted Cash Flow Areas dialog page. The review
should insure that there is sufficient coal in each “Resource
Area” to sustain at least one logical production unit (LPU)
of the particular Mine Model that was chosen. If the coal
volume associated with a “Resource Area” cannot support the
minimum LPU size, then the resource area should be assigned
to an alternative Mine Model (requiring a smaller resource
volume) to determine if it could be mined with a less capital-
intensive technology. For example, room and pillar mining
with continuous miner technology could be substituted for
longwall mining.
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Fractional Logical Production Units

If the “Resource Area” still cannot support an alternative
mining technology, then the data should be reviewed to deter-
mine whether the “Resource Area” representing a fractional
Logical Production Unit (LPU) can be combined with another
“Resource Area” or with another partial (fractional) “Resource
Area” in order to have sufficient coal to support a logical
production unit for its mine life. The fractional LPUs will be
calculated to 0.01 of a full LPU. Less than 0.01 of an LPU
results in an error listing that will show in the “Reports Log”
on the DCF Reports tab or in the “Reports Log” on the DCF
Calculator dialog window.

To calculate an area with less than one LPU or one LPU
plus any fractional part of an LPU, click on the Calculate
New Fractional LPU DCF Report button. However, if the
Calculate All Areas, LPU DCF Reports button is selected,
all full and fractional LPUs for all areas will be calculated
(fig. C.110). After the DCF calculation has been completed
but prior to exiting the dialog window, the user should click
on the Mine Model Calculation Report Log button. This
will list all of the Areas that contain too few resources to
calculate even fractional LPUs. If there are Areas with less
than 0.01 LPU they will be listed in the Small Areas Report
on the DCF Calculator dialog (fig. C.110). Clicking on the
Small Areas Reports button will provide the user two options
(fig. C.111): (1) to look at the Areas with less than 0.01 LPU
By Mine Model Small Area Report or (2) to look at small
Areas By Geo Location Small Area Report. Clicking on one
of these buttons will present the Small Area Report shown in
figure C.111. Comparing this listing with the Areas shown in
the Coal Resource and Discounted Cash Flow Areas Table
and the Areas too small to evaluate in the DBF table will
allow the user to account for all of the unevaluated resource
tons. Next, select the “Exit” button in the upper left-hand cor-
ner of the DCF Calculator dialog window and exit to the DCF
Reports dialog window.

Salvage Value Calculations

It should be noted that the DCF report calculates salvage
cost differently for Mine Models that have more the one min-
ing process, such as longwall and truck-shovel and dragline.
The formula is changed only for the first process. The formula
is as follows:

if MultiProcess then
SalvageArray[1,1] :=
(Trunc((3 - (DCFMineLife + YearsToStartl - 1)) -
PercentLastYearl + 1) /3) * MMCalDeprec
Array[dr3,makMineModel]
else
SalvageArray[1,1] :=
(Trunc((3 - (DCFMineLife + YearsToStartl - 1)) -
PercentLastYear1) /3) ¥ MMCalDeprecArray
[dr3,makMineModel];
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Figure C.111. CoalVal's “Small
Area Report” showing resource
areas less than 0.01 LPU.




The bold letters shows the differences in the way a multipro-

cess Mine Model salvage is calculated.

The DCF (Discounted Cash Flow) Reports are different
from the other reports in CoalVal in that they are stored in a
database. Once these reports have been calculated there is no
need to recalculate them again unless input data have changed.

The Report Builder Function

Some of the reports generated by CoalVal are created
by a program called Report Builder, a product of Digital
Metaphors Corporation (www.digital-metaphors.com). This
program allows for the enhancement and modification of
CoalVal reports by the user. A public domain tutorial for learn-
ing Report Builder can be downloaded from the
Digita-Metaphors website. An example of Report Builder
can be seen through CoalVal’s DCF Reports by selecting
the Print DCF Yearly Flow Report button (fig. C.112). The
Report Builder function develops the DCF Report and pro-
duces a Material Flow Tracking Summary Report
(fig. C.113).

The CoalVal user can modify or create new reports
through the use of the Report Builder routine. The following
text describes the steps to modify one of CoalVal’s Summary
Reports using Report Builder.

Step 1. With the DCF Reports tab dialog open,
click on the Summary Report Tools drop-down
menu shown in figure C.114, and

Step 2. Select the End User Reports option. This option
will provide an End User Report dialog window
as shown in figure C.115.

Step 3. Click on the Run Report Explorer button in
the lower left corner of the dialog window
and the Report Explorer dialog will appear

(fig. C.115).

Step 4. Select the New Report icon in the upper left
corner of the dialog window (fig. C.116) and
the ReportBuilder: New Report dialog will
be displayed (fig.C.117).

Step 5. Click on the drop-down File menu in the
upper left corner of the ReportBuilder: New
Report dialog (fig. C.117) to navigate to the
Summary Report that will be modified. Select
the “Load From File” option from the submenu
and navigate through the CoalVal program folder
(fig. C.118) to the RBReports folder.

Step 6. Double click on the RBReports folder,
select the TonsCostSummary.rtm file, and
click on the “Open” button (fig. C.119).
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Figure C.120 shows the Report Builder dialog with the
CoalVal Summary Report layout that can now be edited to
the user’s needs. For example, the headings and data fields
for Mountain Top stripping could be removed if the data does
not include any Mountain Top data, or the report title could be
modified.

New reports from the Report Builder function can be
created by the user by accessing the Report Builder: New
Report dialog as shown in figure C.119.

Additional information about using Report Builder
can be found on the Digital Metaphor website: www.digital-
metaphors.com/learnrb/learnrb.exe. Learning ReportBuilder,
an end-user guide, is a comprehensive interactive learning
system designed to teach end-users how to work with Report-
Builder applications. It comes with a 150 page PDF, a stand-
alone application complete with a database, and a help file.

Report Tools

Summary Report Tools Chart Setup

The Summary Report Tools consist of a dialog to create
range formats and charts for the recoverable reports used by
the Project/Seam Reports and the DCF Reports (fig. C.121).
When the Setup Summary Ranges menu is selected from
the Summary Report Tools drop-down list (fig. C.121), the
Recoverable Tons Coal Summary Setup dialog will be dis-
played (fig. C.122). This dialog allows the user to create price
ranges for the recoverable reports. The first step is to create a
summary name. This step is done by clicking the insert button
(+) on the Navigation Bar and typing in a name (fig. C.122).
Next, determine the range of costs that will encompass the
evaluated coal resources (fig. C.122). Any size range or incre-
mental units may be set; however, it is a good idea to review
the lowest mining costs and the sales price to get an idea of
the lower cost limit and the size of the steps in the range. If the
report comments indicate a large resource tonnage discrepancy
that cannot be explained, check the report error messages. If
a resource area tonnage is less than 0.1 of an LPU or if the
resource is restricted from mining, the mining costs will not be
calculated and a residual tonnage will develop.

The second tool in the Summary Report Tools drop-
down menu is a charting tool for creating charts of the
recoverable reports. The Chart menu item is found on the
Summary Report Tools drop-down menu (fig. C.123). The
two-dimensional chart of the data will look like figure C.124
and the three-dimensional chart will look like figure C.125.
For a chart to be displayed, a tabular report must have been
calculated using any of the “Recoverable Report” buttons on
the Project/Seam Reports or DCF Reports dialog window
tabs. After the tabular report has been created, selecting the
Chart menu will display a graphic of the tabular report. The
chart can’t be printed directly from CoalVal, but it can be
saved as a Windows® Meta File (.wmf) graphic and imported
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Figure C.112. CoalVal's DCF Reports dialog with the "Print DCF Yearly Flow" button highlighted to calculate the

"Material Flow Tracking Summary Report" generated by the Report Builder routine.




Material Flow Tracking Summary

Appendix C—Program Description

237

Resource ID Mine Life (Coal FOB to Market HurdleRate Threshold Price
2 10 0 8.00 % $14.58
Coal Parting Dilution Total
In Place Tonnaae Fractional Report [
In Place Total 0 0 0 0
from Whole LPUs 2,251,399.706 27,306,278 0 2,278,705,985
from Cary Over 43571942 528,466 0 44100407  Number LPU's Based on User Entered Mine Life
AnnualIn Place Tonnage per LPU Number LPU's Based on Calculated Mine Li'1fe
Coal Part of LMU 37,523,328 455,105 0 37,978,433 612
Benching Part of LM 0 il 0 0 Calculated Mine Ll{g
DragLine Part of LM 0 0 0 0
Totals 37.523.328 455105 1] 37.978.433 Mineable Resource Recover Rate
Annual Run of Mine Tonnade ber LPU (from mine mode)
Coal Part of LMU 34.483.939 418.241 0 34.902.180 92%
Benchina Part of LML 1] 0 0 1] 92%
Draaline Part of LMU 0 0 0 0 .
Mine Model Name:
Totals 34.483.939 418.241 0 34.902.180 )
TS w Dragline 6:1
In Place Tonnaae Carrv Over (CO)
Coal Pattof CO 43.571.942 528.466 0 44.100.407
Benching partof CO 0 0 0 0
Gragline partof CO 0 0 1] 0
Recovered Carry Over
Coal Partof CO 40,042,614 485,660 1] 40,528,274
Benching Partof CO 0 0 1] 1] Quality
Draaline Partof CO 0 0 1] 0 In-Place Sold
Out of Wash Plant Carry Over BTy 8.203) 8.210
Wash Plant Recovery Rate 100% 100% 100% Sulfur 0.39 % 0%
Coal Patof CO 40,042,614 485 660 0 40,528,274 Ash 5.20 % 7%
Benching Part of CO 1] 0 0 1]
Draaline Part of CO 0 0 1] 1]
Total 40.042.614 485 660 0 40528274
Out of Wash Plant to Market
from whole LPU's 2.069.036.330 25,094 470 0 2.094.130.800
from Carrv Over 40042614 485 660 1] 40528.274
Total 0 0 0 0
1 8/13/2009 4.48.29 PM
Figure C.113. CoalVal's “Material Flow Tracking Summary Report” produced by the Report Builder routine.
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Figure C.114. Navigating to the End User Report dialog via the DCF Reports tab and Summary
Report Tools drop-down menu on CoalVal's Reports Main Menu.
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Block2, Block3, Blockd, the 3 cash flow reparts, the 2 small area reports, Haul Cast
| ] ‘athuFMSumw Resource Area, Taxes Report, Tons Cost Summary report,
-
A

Figure C.115. Using the End-User Reports dialog to access the Report Explorer dialog.
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Figure C.116. Selecting the “New Report” icon on the Report Explorer dialog window.
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Figure C.117. Navigating to the “Summary Report” through “ReportBuilder: New Report” on the File drop-down menu.



240 CoalVal—A Coal Resource Valuation Program

'? (=
m Opened CoalVal Program Folder

Lo after clicking on: Load From File. & ¢ B
- 1. Gillette Asse -07 [C)DbPrivate
L\b‘ ()1. Gillette Assmt-Anderson-No RR 8-30-07 [Z)DbPrivatel
My Recent |51, Gilette Assmt-Anderson-RR NOT MOVED 9-5-07 () ImportExport
Documents |~y pitteburgh Bed a - - © £.1-09 () ImportExportDB
@ 3. Gillette Coalfic Open the OLogs
- ()4. AndersonBec.  RBReports file ' B
Desktop [-)4. Anderson Bed a M
2 |04, copy of Anderson Bed - Base Case 3.28.08
_-’) (5. North Gillette Underground 9-19a-08
' ()6, North WY PRE Surface-Anderson 5-8-09 () TempPlateData
My Documents | ¢ North WY PRB Undergrnd-Anderson 5-8-09
|-2)Anderson Bed -Copy - Base Case 3.28,08
)BACKUP
My Computer uﬂ CoalvalDatabases
|)DatabaseOfDBData
. < b
My Network  File name: TonsCostSummary.itm v Open

e | B0 (o]

Files of type: |Report file (*itm) | Cancel |

Figure C.118. Navigating to the “RBReports” folder in the CoalVal program directory.
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Figure C.119. Opening the “TonsCostSummary” file in the “RBReports” folder.
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Report can be modified if desired.
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Figure C.120. Editing CoalVal's “Summary Report” through Report Builder to fit the user’s needs.
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Figure C.121. Selecting the Setup Summary Ranges from the Summary Report Tools drop-down

menu on the DCF Reports tab dialog.
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Figure C.123. Selecting the Chart dialog page from the Summary Report Tools drop-down menu on the

DCF Reports tab dialog.
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Figure C.124. Two dimensional chart for the Anderson bed, 3 to 1 Ratio, Truck-Shovel and Dragline Mine Model
accumulative cost per ton.
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Figure C.125. Three dimensional chart for the Anderson bed, 3 to 1 Ratio, Truck-Shovel and Dragline Mine

Model accumulative cost per ton.

into Word or any other program that can import Windows®
Meta Files.

Modifications to the Timing of Expenses for
Discounted Cash Flow Calculations and Reports

The settings for starting a Discounted Cash Flow calcula-
tion for a mine model’s first major production and the percent-
age of the first year’s production that will be affected by the
start-up delays can be modified in CoalVal. This dialog page
can be accessed from the Reports dialog window under the
Summary Report Tools drop-down list (fig. C.126). Select
the DCF Mine Type Production Preferences item from the
drop-down list (fig. C.127). The current default mine models
are Contour Strip, Dragline, Mountain Top, Truck Shovel,
Continuous Miner (room and pillar), Longwall, Auger, and
Dragline and Truck-Shovel. There are two mine models that
contain more than one process. The longwall mine model
contains two mining operations, the “Longwall Develop-
ment” using continuous miners and “Longwall Production.”

The Dragline and Truck-Shovel mine model has three mining
operations: the “Truck-Shovel Dragline: Coal,” “Benching”
and “Dragline” operations. All numbers entered into this dia-
log should be integers.

In figure C.127 the “Longwall” has a “2” for the “Years
to Start of Production” column and 50 percent for “First Year
Production Percent” column. These columns mean that mine
development with continuous miners will take 2 years to
prepare the first longwall panels for production. The “long-
wall” mining operations will start 2 years after the mine opens
and will have 50 percent of the production scheduled in that
year and 50 percent scheduled production in the last year of
operations (fig. C.127). Likewise, the same reasoning is rel-
evant for the Dragline striping operation in figure 123, where
construction and development was scheduled for 2 years and
the first year of production produced 50 percent of a normal
year’s production. If the results for the DCF Reports do not
look correct, one of the first places to check for mistakes is in
the timing for mine expenditures; then check the production
assumptions and costs.
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Mine Model and Discounted Cash Flow Formulas

indexed by “maMineableRR.” The “ma” stands for “Mining
Assumptions” and the rest stands for “minable resource recov-
ery.” The formula contains the phrase “Entered by user.” The
user enters this value into the array on the Mine Assumptions
page of the Mine Model dialog.

Introduction

Mine model and discounted cash flow (DCF) formulas
are used in calculating mining costs involved for a particu-
lar mine model. Before the formulas can be understood it is
necessary to understand what is contained in a mine model. A
mine model contains costs and production values for equip-
ment, salaried and hourly employees, and mine assumptions
acquired from published references and field data. Some
values are entered by the user and other values are the result of
calculations from several entered values (fig. D.1).

A review of all results for mining assumption formulas
is stored in an array of values. The first formula listed in the
Mining Assumptions Formulas section follows:

MineAssumpt[maMineableRR] := Entered by user;
/Il resource recovery

In this example, the array of values for Mine Assump-
tions is abbreviated: “MineAssumpt.” Each value in the array
is indexed by a phrase that defines what a specific array loca-
tion contains. The first value in the array “MineAssumpt” is

The fifth formula in the list states:

MineAssumpt[maAveMineHeight] :=
MineAssumpt[maAvelnSeamC] +
MineAssumpt[maAveIlnSeamP] +
MineAssumpt[maOutSeamD]

This formula calculates a value in the “MineAssumpt”
array by using other values in the “MineAssumpt” array. So to
calculate average mine height, the computer adds the average
inches of coal (maAveIlnSeamC) and the average inches of
parting (maAvelnSeamP) and the inches of out-of-seam dilu-
tion (maAveOutSeamD).

“w Mine Model

Surface Mine Models
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Mine Model  Salaried and Houwrly Employees, Equipment, and Mine Azsumptions I Mine Model
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Figure D.1. CoalVal's Mine Assumptions dialog page showing all data entry fields.
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Next, review the Direct Cost Formulas, Indirect Cost For-
mulas, Royalties, Tax, Fee, and Grand Cost Formulas sections
that follow this section. Each set of formulas calculates three
items: Name, TotalCost, and CostPerTon. One of the formula
sets is as follows:

DirectCost[1].Name := ‘Payroll’;

DirectCost[1].TotalCost := TotalAnnualSalary +
TotalAnnualPayroll;

DirectCost[1].CostPerTon := DirectCost[1].TotalCost /

MineAssumptResults|[smaRawTonsPY];
The first formula line contains the name “Payroll,” which in-
dicates the Item name which is being calculated in this set of
formulas. The second formula line calculates the total cost of
the Item in the first line, which, in this example, is the payroll.
The payroll is derived by adding the total annual salary of the
salaried employees plus the total annual pay of the hourly em-
ployees. The third formula in the set calculates the cost per ton
of coal in relationship to the Item in the first formula of the
set. To get this value, the total cost (DirectCost[1].TotalCost)
is divided by raw tons of coal [smaRawTonsPY] produced
per year. The raw tons produced per year are calculated in the
“MineAssupmtResults” array (section 2). In this example, the
total payroll cost is divided by the tons of coal produced per
year to derive the cost per ton in terms of payroll cost. This
same procedure calculates the cost per ton in terms of several
other expense categories (see formulas below for Explosives,
Utilities, and other categories). When these costs are totaled
by the computer, the complete cost of mining is derived for
each mine model.

The mine model report has three columns labeled
“Name,” which represents the name of the item calculated;
“Total Cost,” which represents the value of the item; and
“Cost per Ton.” These calculations represent the Total Cost
or Cost per Ton for the resource examined at the point in time
used for the cost assumptions. For example, January 1, 2008,
is the reference time for the costs used in the tutorial. The
values in these columns are derived from the set of formulas
just examined.

The Mine Model Formulas section is the location to see
the difference between the mining methods. Review Section
8, “Raw Tons Dilution per Year Formulas” for an example.
Two sets of formulas are observed: one set for truck & shovel,
dragline, contour strip, and mountain top removal; and another
for continuous miner, auger, and longwall. This section shows
that different mining methods use different formulas to calcu-
late the same Item.

The sections containing the Mine Assumptions For-
mulas; Mine Assumptions Result Formulas; Direct Cost
Formulas; Indirect Cost Formulas; and Royalties, Tax, Fee,
and Grand Cost Formulas are listed in the order that they
appear on a mine model report. All the formulas after the Roy-
alties, Tax, Fee, and Grand Cost Formula sections are basic
formulas used by other formulas and are not directly displayed
on a report.

Section 1. Mining Assumptions
Formulas List

MineAssumpt[maMineableRR] = Entered by user; //
resource recovery;

MineAssumpt[maAvelnSeamC] = Entered by user; // coal;

MineAssumpt[maAvelnSeamP] = Entered by user; //

Parting;

MineAssumpt[maOutSeamD] = Entered by user; //
dilution;
MineAssumpt[maAveMineHeight]

= MineAssumpt[maAvelnSeamC]

+ MineAssumpt[maAvelnSeamP] +
MineAssumpt[maOutSeamD];
MineAssumpt[maPSpreadShift] = Entered by user;

//coal produced per spread;
MineAssumpt[maOSpreadShift] = Entered by user;

// overburden produced per spread;
MineAssumpt[maDWYP] = Entered by user;

// Days worked per year Production;
MineAssumpt[maDWYA] = Entered by user;

/I Days worked per year Auxiliary;
MineAssumpt[maNumSpreadsUnits] = Entered by user;

// number spreads or units;
MineAssumpt[maShiftsDayProcduc] = Entered by user;

// shifts per day production;
MineAssumpt[maDWWP] = Entered by user;

// Days/week production employees;
MineAssumpt[maDWWA] = Entered by user;

// Days/week auxiliary employees;
MineAssumpt[maStripRatio] = Entered by user;

// stripping ratio;

MineAssumpt[maExplosivesi] = Entered by user;

/I Explosives used for coal;
MineAssumpt[maExplosivesOver] = Entered by user;

/I Explosives for overburden;
MineAssumpt[maBurdenRate] = Entered by user;

// burden rate for salaried;
MineAssumpt[maHourlyBurdenRate] = Entered by

user; // burden rate for hourly;
MineAssumpt[maEquipRentSY] = Entered by user;

// equipment rental per unit-month;
MineAssumpt[maGenUtilMonth] = Entered by user;

// general utilities per month;
MineAssumpt[maAutoRent] = Entered by user;

// Auto rental for salaried employees;
MineAssumpt[maTruckRent] = Entered by user;

// Truck rental for mechanics;
MineAssumpt[maPropInsurance] = Entered by user;

// Property insurance;
MineAssumpt[maProfessService] = Entered by user;

// Professional services;
MineAssumpt[maGenExpensesSpread] = Entered by

user; // General expenses;
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MineAssumpt[maTonsRoyalRate] = CalRoyalityRate;

// see CalRoyalityRate.;
MineAssumpt[maTonsRecTax] = CalSMCRARate;

/I See CalSMCRARate;
MineAssumpt[maTonsDepletion] = Calculated//

(MineAssumpt[maExploreResCost] +~

MineAssumptResults[smaRawTonsPY]) + 10;

// if longwall mine, then split the overhead

between the development and the production flows;
MineAssumpt[maOverheadRate] =

Total AnnualOverHead[i]; // From Salaried employees;
MineAssumpt[maReclamationPro] = Entered by user;

// reclamation provision;

MineAssumpt[maHaulCost] = From haul cost table
selected by user;

MineAssumpt[maRailLoadOutCost] = Entered by user;

MineAssumpt[maCoalRecoverWash] = Entered by user;

// Percent coal recovered from wash plant;
MineAssumpt[maPartRecoverWash] = Entered by user;

// Percent parting recovered from wash plant;
MineAssumpt[maROMRecoverWash] = ROMReco

WashPlant; //see: ROMRecovWashPlant;
MineAssumpt[maPrepPlantCost] =

(MineAssumpt[maROMRecoverWash] x 3.49) + 100;
MineAssumpt[maFHP] = Entered by user; // Percent

overtime for hourly payroll first shift;
MineAssumpt[maFHP2nd] = Entered by user;

// Percent overtime for hourly payroll second shift;
MineAssumpt[maFHP3rd] = Entered by user;

// Percent overtime for hourly payroll third shift;
MineAssumpt[maHoistCostHour] = Entered by user;
MineAssumpt[maExploreResCost] = Entered by user;
MineAssumpt[maCoalDensity] = Entered by user;
MineAssumpt[maPartDensity] = Entered by user;
MineAssumpt[maAllowUserWashPlan = Entered by user;

Section 2. Mine Assumption Results
Formulas

MineAssumptResults[smaRTCPY] = RawTonsCoalYTr;
MineAssumptResults[smaRTPPY] = RawTonsPartYr;
MineAssumptResults[smaRTDPY] = RawTonsDiluYT;
MineAssumptResults[smaROMTotal] =
MineAssumptResults[smaRTCPY] +
MineAssumptResults[smaRTPPY] +
MineAssumptResults[smaRTDPY];
MineAssumptResults[smaCTCPY] =
(MineAssumptResults[smaRTCPY] xMine

Assumpt[maCoalRecoverWash]) + 100;
MineAssumptResults[smaCTPPY] =

(MineAssumptResults[smaRTPPY] x
MineAssumpt[maPartRecoverWash]) + 100;
MineAssumptResults[smaWashTotal] =

MineAssumptResults[smaCTCPY] +

MineAssumptResults[smaCTPPY] +
MineAssumptResults[smaCTDPYT;

MineAssumptResults[smaRawTonsPY] = Mine
AssumptResults[smaROMTotal];

MineAssumptResults[smaWSTPY] = MineAssumpt
Results[smaWashTotal];

Section 3. Direct Cost Formulas

DirectCost[1].Name = ‘Payroll’;
DirectCost[1].TotalCost = Total AnnualSalary +
Total AnnualPayroll;
DirectCost[1].CostPerTon = DirectCost[1].TotalCost +
MineAssumptResults[smaRawTonsPY];

DirectCost[2].Name = ‘Burden’;

DirectCost[2].TotalCost = (DirectCost[ 1].TotalCost x
MineAssumpt[maBurdenRate]) + 100;

DirectCost[2].CostPerTon = DirectCost[2].TotalCost +
MineAssumptResults[smaRawTonsPY];

DirectCost[3].Name = ‘Fuel and Lubes’;

DirectCost[3].TotalCost = AFLT; // total fuel and
lubes from equipment list; MineAssumptResults
[smaRawTonsPY];

DirectCost[4].Name = ‘Explosives’;

For truck and shovel use:

DirectCost[4].TotalCost =
(MineAssumptResults[smaRTCPY] x

MineAssumpt[maExplosives]) + (BCYPerYear x
MineAssumpt[maExplosivesOver]);

For all others use:

DirectCost[4].TotalCost = BCYPerYear x
MineAssumpt[maExplosives];

DirectCost[4].CostPerTon = DirectCost[4].TotalCost +
MineAssumptResults[smaRawTonsPY];

DirectCost[5].Name = ‘Operating Supplies’;

DirectCost[5].TotalCost = (MineAssumpt[maDWYA] x
MineAssumpt[maNumSpreadsUnits]) x (Mine
Assumpt[maShiftsDayProcduc] x
MineAssumpt[maOpSUpplies]);

DirectCost[5].CostPerTon = DirectCost[5].Total Cost +
MineAssumptResults[smaRawTonsPY];

DirectCost[6].Name = ‘Repair Parts/Maintenance Supply’;

DirectCost[6].TotalCost = ARMT; // total repair and
maintenance from equipment list; Mine Assumpt
Results[smaRawTonsPYT;

DirectCost[7].Name = ‘Utilities’;
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DirectCost[7].TotalCost =
MineAssumpt[maGenUtilMonth] x 12;

DirectCost[7].CostPerTon = DirectCost[7].TotalCost +
MineAssumptResults[smaRawTonsPY];

DirectCost[8].Name = ‘All Rentals’;

DirectCost[8].TotalCost =
(MineAssumpt[maNumSpreadsUnits] x
MineAssumpt[maEquipRentSY] x 12) +
(TotalAutoRental x 12 x MineAssumpt[maAutoRent])
+ (NumMechanics x 12 %
MineAssumpt[maTruckRent]);

DirectCost[8].CostPerTon = DirectCost[8].TotalCost +
MineAssumptResults[smaRawTonsPY];

DirectCost[9].Name = ‘Professional Service’;

DirectCost[9].TotalCost =
MineAssumpt[maProfessService] x MineAssumpt
Results[smaRawTonsPY7;

DirectCost[9].CostPerTon = DirectCost[9].TotalCost +
MineAssumptResults[smaRawTonsPY];

DirectCost[10].Name = ‘Reclamation Provision’;

DirectCost[10].TotalCost =
MineAssumpt[maReclamationPro] X MineAssumpt
Results[smaRawTonsPYT;

DirectCost[10].CostPerTon = DirectCost[10].TotalCost
+ MineAssumptResults[smaRawTonsPYT;

DirectCost[11].Name = ‘General Expenses’;

DirectCost[11].TotalCost = MineAssumpt[maDWYP]
x MineAssumpt[maNumSpreadsUnits] x
MineAssumpt[maShiftsDayProcduc] X Mine
Assumpt[maGenExpensesSpread];

DirectCost[11].CostPerTon = DirectCost[11].TotalCost
+ MineAssumptResults[smaRawTonsPYT;

DirectCost[12].Name := ‘Hoisting Cost’;

DirectCost[12].TotalCost := (MineAssumpt{maDWYP]
x MineAssumpt[maShiftsDayProcduc]) x
MineAssumpt[maHoistCostHour];

DirectCost[12].CostPerTon = DirectCost[12,k]. Total
Cost + MineAssumptResults[smaRawTonsPY];

DirectCost[13].Name := ‘Direct Cost, Raw’;
DirectCost[13].TotalCost := DirectCost[1].TotalCost
+ DirectCost[2].TotalCost + DirectCost[3].TotalCost
+ DirectCost[4].TotalCost + DirectCost[5].TotalCost
+ DirectCost[6].TotalCost + DirectCost[7].TotalCost +
DirectCost[8].TotalCost + DirectCost[9].TotalCost +
DirectCost[10].TotalCost + DirectCost[11].TotalCost +
DirectCost[12].TotalCost;
DirectCost[13].CostPerTon = DirectCost[ 13,.TotalCost +
MineAssumptResults[smaRawTonsPY];

Section 4. Indirect Costs Formulas

IndirectCost[1].Name = ‘Depreciation’;

IndirectCost[1].TotalCost = AStLineDepT;

IndirectCost[1].CostPerTon = IndirectCost[ 1].TotalCost
+ MineAssumptResults[smaRawTonsPYT;

IndirectCost[2].Name = ‘Acquisition/Depletion’;

IndirectCost[2].TotalCost =
MineAssumpt[maTonsDepletion] x MineAssumpt
Results[smaRawTonsPY7;

IndirectCost[2,.CostPerTon = IndirectCost[2].Total Cost
+ MineAssumptResults[smaRawTonsPYT;

IndirectCost[3].Name = ‘Amortization’;

IndirectCost[3].Total Cost = ADevlAmort;

IndirectCost[3].CostPerTon = IndirectCost[3].TotalCost
+ MineAssumptResults[smaRawTonsPYT;

IndirectCost[4].Name = ‘Overhead’;

IndirectCost[4].TotalCost =
MineAssumpt[maOverheadRate];

IndirectCost[4].CostPerTon = IndirectCost[4].TotalCost
+ MineAssumptResults[smaRawTonsPYT;

IndirectCost[5].Name = ‘Properly Insurance’;

IndirectCost[5].Total Cost =MineAssumpt[maProp
Insurance,k] AequipCostT + 100;

IndirectCost[5].CostPerTon = IndirectCost[5].TotalCost
+ MineAssumptResults[smaRawTonsPYT;

IndirectCost[6].Name = ‘State Sales Tax’;

IndirectCost[6].TotalCost = (DirectCost[3].TotalCost +
DirectCost[4].TotalCost + DirectCost[5].TotalCost +
DirectCost[6].TotalCost + DirectCost[8].TotalCost +
DirectCost[11].TotalCost) X CoalValDataForm.Taxes
StateSales.AsFloat) + 100;

IndirectCost[6].CostPerTon = IndirectCost[6].TotalCost
+ MineAssumptResults[smaRawTonsPYT;

IndirectCost[7].Name = ‘Real Property’;

IndirectCost[7].TotalCost = (ARealPropT + 1000) x
(CoalValDataForm.TaxesTStateReal. AsFloat + 100) x
CoalValDataForm.TaxesTPropReal. AsFloat;

IndirectCost[7].CostPerTon = IndirectCost[7].TotalCost
+ MineAssumptResults[smaRawTonsPY7];

IndirectCost[8].Name = ‘Tangible Property’;

IndirectCost[8].TotalCost = (AequipCostT + 1000) x
(CoalValDataForm.TaxesTStateReal. AsFloat x 100) +
CoalValDataForm.TaxesTPropTan.AsFloat;

IndirectCost[8].CostPerTon = IndirectCost[8].TotalCost
+ MineAssumptResults[smaRawTonsPYT;

IndirectCost[9].Name = ‘Total Indirect Cost’;

251
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IndirectCost[9].TotalCost = IndirectCost[1].TotalCost
+ IndirectCost[2].TotalCost + IndirectCost[3].TotalCost
+ IndirectCost[4].TotalCost + IndirectCost[5].TotalCost
+ IndirectCost[6].TotalCost + IndirectCost[7]. Total Cost
+ IndirectCost[8].TotalCost;
IndirectCost[9].CostPerTon = IndirectCost[9].TotalCost
+ MineAssumptResults[smaRawTonsPYT;

Section 5. Other Cost Formulas

OtherCost[1].Name = ‘Prep Plant Cost, Washed’;

OtherCost[1].TotalCost = MineAssumpt[maPrepPlant
Cost] x MineAssumptResults[smaWSTPY];

OtherCost[1].CostPerTon = OtherCost[1].TotalCost +
MineAssumptResults[smaWSTPY];

OtherCost[2].Name = ‘Loadout Cost, Sold’;

OtherCost[2].TotalCost =
MineAssumpt[maRailLoadOutCost] x
MineAssumptResults[smaWSTPY];

OtherCost[2].CostPerTon = OtherCost[2].TotalCost +
MineAssumptResults[smaWSTPYT;

OtherCost[3].Name = ‘D & I in Car, Raw’;

OtherCost[3].TotalCost = IndirectCost[9].TotalCost +
DirectCost[13].TotalCost + OtherCost[2].TotalCost;

OtherCost[3].CostPerTon = IndirectCost[9].CostPerTon
+ DirectCost[13].CostPerTon + OtherCost[2]
CostPerTon;

OtherCost[4].TotalCost = OtherCost[3].TotalCost + Othe
Cost[1].TotalCost;

OtherCost[4].CostPerTon = OtherCost[3].CostPerTon +
OtherCost[1].CostPerTon;

OtherCost[5].Name := ‘Coal Haulage Cost, Raw’;

OtherCost[5].TotalCost = MineAssumpt[maHaulCost] x
MineAssumptResults[smaRawTonsPY];

OtherCost[5].CostPerTon = OtherCost[5].TotalCost +
MineAssumptResults[smaRawTonsPY];

Section 6. Royalties, Tax, Fee, and
Grand Cost Formulas

RoyTaxFeesGrandTotalsCost[1].Name = ‘Royalty Private
Lands’;

RoyTaxFeesGrandTotalsCost[ 1].Total
Cost = MineAssumpt[maTonsRoyalRate] x
MineAssumptResults[smaWSTPY];

RoyTaxFeesGrandTotalsCost[1].CostPe
Ton = RoyTaxFeesGrandTotalsCost[1].TotalCost +
MineAssumptResults[smaWSTPY];

RoyTaxFeesGrandTotalsCost[2].Name = ‘Royalty Federal
Lands’;

RoyTaxFeesGrandTotalsCost[2].TotalCost = FedRoyalit
Rate x MineAssumptResults[smaWSTPY];

RoyTaxFeesGrandTotalsCost[2].CostPe
Ton = RoyTaxFeesGrandTotalsCost[2]. TotalCost +
MineAssumptResults[smaWSTPY];

RoyTaxFeesGrandTotalsCost[3].Name = ‘State Mineral
Tax’;

RoyTaxFeesGrandTotalsCost[3].TotalCost =
(MineAssumptResults[smaWSTPY] + 1000) x
(TaxesTStateMineral. AsFloat +100) x (TaxesTTaxU
mined.AsFloat x TaxesTPropReal. AsFloat);

RoyTaxFeesGrandTotalsCost[3].CostPerTon =
MineAssumptResults[smaWSTPYT;

RoyTaxFeesGrandTotalsCost[4].Name = ‘Black Lung
Tax’;

RoyTaxFeesGrandTotalsCost[4].TotalCost = BlackLun
Tax x MineAssumptResults[smaWSTPYT;

RoyTaxFeesGrandTotalsCost[4].CostPe
Ton = RoyTaxFeesGrandTotalsCost[4].TotalCost +
MineAssumptResults[smaWSTPYT;

RoyTaxFeesGrandTotalsCost[5].Name = ‘Severance Tax’;
RoyTaxFeesGrandTotalsCost[5].TotalCost = (TaxesT
StateServance.AsFloat + 100) x (TaxesTMarketTon
AsFloat x MineAssumptResults[smaWSTPY]);
RoyTaxFeesGrandTotalsCost[5].CostPe
Ton = RoyTaxFeesGrandTotalsCost[5].TotalCost +
MineAssumptResults[smaWSTPYT;

RoyTaxFeesGrandTotalsCost[6].Name = ‘Other Tax’;
RoyTaxFeesGrandTotalsCost[6]. Total Cost = OtherTax(k);
RoyTaxFeesGrandTotalsCost[6].CostPe
Ton = RoyTaxFeesGrandTotalsCost[6]. TotalCost +
MineAssumptResults[smaWSTPY];

RoyTaxFeesGrandTotalsCost[7].Name = ‘SMCRA Tax’;
RoyTaxFeesGrandTotalsCost[7].TotalCost = SMCRA Tax
x MineAssumptResults[smaWSTPYT;
RoyTaxFeesGrandTotalsCost[7].CostPe
Ton = RoyTaxFeesGrandTotalsCost[7].TotalCost +
MineAssumptResults[smaWSTPYT;

RoyTaxFeesGrandTotalsCost[8].Name = ‘Total Tax’;

RoyTaxFeesGrandTotalsCost[8].TotalCost = Ro
TaxFeesGrandTotalsCost[1].TotalCost + RoyTaxFee
GrandTotalsCost[2].TotalCost + RoyTaxFeesGran
TotalsCost[3].TotalCost + RoyTaxFeesGrandTotal
Cost[4].TotalCost + RoyTaxFeesGrandTotalsCost[5]



Appendix D—Mine Model and Discounted Cash Flow Formulas

TotalCost + RoyTaxFeesGrandTotalsCost[6]. TotalCost

+ RoyTaxFeesGrandTotalsCost[7].TotalCost;
RoyTaxFeesGrandTotalsCost[8].CostPe

Ton = RoyTaxFeesGrandTotalsCost[8].TotalCost +~

MineAssumptResults[smaWSTPYT;

RoyTaxFeesGrandTotalsCost[9].Name = ‘Cost in Car,
Raw’;

RoyTaxFeesGrandTotalsCost[9]. TotalCost = RoyTaxFee
GrandTotalsCost[8].TotalCost + OtherCost[3].Total
Cost + OtherCost[5].TotalCost;

RoyTaxFeesGrandTotalsCost[9].CostPerTon = Ro
TaxFeesGrandTotalsCost[8].CostPerTon + Othe
Cost[3].CostPerTon + OtherCost[5].CostPerTon;

OtherCost[4].Name = ‘D & I in Car, Washed’;

RoyTaxFeesGrandTotalsCost[10].Name = ‘Cost in Car,
Washed’;

RoyTaxFeesGrandTotalsCost[ 10]. TotalCost = Ro
TaxFeesGrandTotalsCost[9].TotalCost + OtherCost[1]
TotalCost;

RoyTaxFeesGrandTotalsCost[10].CostPe
Ton = RoyTaxFeesGrandTotalsCost[ 10].TotalCost +

MineAssumpt[maNumSpreadsUnits] x Mine
Assumpt[maShiftsDayProcduc];

For all other mine models use:

E = MineAssumpt[maPSpreadShift,i] x
MineAssumpt[maDWYP,i] x MineAssumpt[maNum
SpreadsUnits,i] X MineAssumpt[maShiftsDay
Procduc ,i];

Then all mine models continue with:

D = ((MineAssumpt[maAvelnSeamC,i]
+ 12) x MineAssumpt[maCoalDensity,i])
+ ((MineAssumpt[maAvelnSeamP,i] + 12) x
MineAssumpt[maPartDensity,i]) +
((MineAssumpt[maOutSeamD,i] + 12) x
MineAssumpt[maPartDensity,i]);

Result = (1-((MineAssumpt[maAvelnSe
mC,i] + 12) x MineAssumpt[maCoalDensity,i])
+ ((MineAssumpt[maAvelnSeamP,i] + 12) x
MineAssumpt[maPartDensity,i])) + d) x E;
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Section 9. Raw Tons Parting per Year
Formulas

MineAssumptResults[smaWSTPY];

Section 7. Run of Mine Coal Recovery ‘ . _
If Truck and shovel, dragline, contour strip, or mountain

Wash Plant Formulas top use:

E = MineAssumpt[maPSpreadShift] +
MineAssumpt[maStripRatio]
x MineAssumpt[maDWYP] x
MineAssumpt[maNumSpreadsUnits] x MineAssumpt
[maShiftsDayProcduc];

Result = ((MineAssumpt[maAvelnSeamC
x MineAssumpt[maCoalRecoverWash]
x 1800) + (MineAssumpt[maAvelnSeamP]
+ MineAssumpt[maOutSeamD])
x MineAssumpt[maPartRecoverWash]
x 2400) + ((MineAssumpt[maAvelnSeamC]
x 1800) + (MineAssumpt[maAvelnSeamP] +
MineAssumpt[maOutSeamD]) x 2400);

If auger, longwall, continuous mine use:

E = MineAssumpt[maPSpreadShift]
x MineAssumpt[maDWYP] x
MineAssumpt[maNumSpreadsUnits] x MineAssumpt
[maShiftsDayProcduc];

Section 8. Raw Tons Dilution per Year
Formulas

All other mine models use:

E = MineAssumpt[maPSpreadShift,i] x
MineAssumpt[maDWYP,i] x MineAssumpt[maNum
SpreadsUnits,i] x MineAssumpt[maShiftsDay
Procduc ,i];

If Truck and shovel, dragline, contour strip, or mountain
top removal use:

E = MineAssumpt[maPSpreadShift] +~
MineAssumpt[maStripRatio]
x MineAssumpt[maDWYP] x
MineAssumpt[maNumSpreadsUnits] x Mine
Assumpt[maShiftsDayProcduc];

Then all mine models continue with:

d = ((MineAssumpt[maAveInSeamC,i])
+ 12) x MineAssumpt[maCoalDensity,i])
+ ((MineAssumpt[maAvelnSeamP,i]
+ 12) x MineAssumpt[maPartDensity,i])
+ ((MineAssumpt[maOutSeamD,i] + 12) x
MineAssumpt[maPartDensity,i]);

If auger, longwall, continuous mine use:
E = MineAssumpt[maPSpreadShift]
x MineAssumpt[maDWYP] x
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Result = (1- ((MineAssumpt[maAvelnSeamC,i]
+ 12) x MineAssumpt[maCoalDensity,i])
+ ((MineAssumpt[maOutSeamD,i] + 12) x
MineAssumpt[maPartDensity,i])) x d) x E;

Section 10. Raw Tons Coal per Year
Formulas

If truck and shovel, dragline, contour strip, or mountain
top removal, then use:

E = MineAssumpt[maPSpreadShift] +~
MineAssumpt[maStripRatio]
x MineAssumpt[maDWYP] x
MineAssumpt[maNumSpreadsUnits] x
MineAssumpt[maShiftsDayProcduc]

If auger, longwall, or continuous mine, then use:

E = MineAssumpt[maPSpreadShift]
x MineAssumpt[maDWYP] x
MineAssumpt[maNumSpreadsUnits] x MineAssumpt
[maShiftsDayProcduc];

All other mine models use:

E = MineAssumpt[maPSpreadShift,i] x
MineAssumpt[maDWYP,i] x MineAssumpt[maNum
SpreadsUnits,i] X MineAssumpt[maShiftsDay
Procduc ,i];

Then all mine models continue with:

D = ((MineAssumpt[maAvelnSeamC,i]
+ 12) x MineAssumpt[maCoalDensity,i])
+ ((MineAssumpt[maAvelnSeamP,i]
x 12) x MineAssumpt[maPartDensity,i])
+ ((MineAssumpt[maOutSeamD,i] x 12) x
MineAssumpt[maPartDensity,i]);

Result = (1 - ((MineAssumpt[maAvelnSeamP,i]
+ 12) x MineAssumpt[maPartDensity,i])
+ ((MineAssumpt[maOutSeamD,i] + 12) x
MineAssumpt[maPartDensity,i])) + d) x E;

Section 11. Bank Cubic Yards per Year
Formulas

For truck and shovel use:

Result = MineAssumpt[maOSpread
Shift] x MineAssumpt[maDWYP] x
MineAssumpt[maNumSpreadsUnits] x MineAssumpt
[maShiftsDayProcduc];

For all others use:
Result = MineAssumpt[maPSpreadShift]
x MineAssumpt[maDWYP] x

MineAssumpt[maNumSpreadsUnits] x MineAssumpt
[maShiftsDayProcduc];

Section 12. Royalty Rate Formulas

Surface Mines Use:
If, MineAssumpt[maAveMineHeight] < 37 then,
Result = (TaxesTRoyalS36.AsFloat x TaxesTMarketTon
AsFloat) = 100 //from the user selected tax table;

Otherwise,
Result = (TaxesTRoyalS37.AsFloat x TaxesTMarketTon
AsFloat) + 100; // from the user selected tax table;

Underground Mines use:

If, MineAssumpt[maAveMineHeight] < 42 then,

Result = (TaxesTRoyalU24.AsFloat x TaxesTMarketTon
AsFloat) + 100; // from the user selected tax table;

If, (MineAssumpt[maAveMineHeight] > or = 42) and
(MineAssumpt[maAveMineHeight] <72) then,

Result = TaxesTRoyalU42.AsFloat x TaxesTMarketTon
AsFloat + 100; // from the user selected tax table;

If, (MineAssumpt[maAveMineHeight > or = 72) and,
(MineAssumpt[maAveMineHeight] <96) then,

Result = TaxesTRoyalU72.AsFloat x TaxesTMarketTon
AsFloat + 100; // from the user selected tax table;

If, MineAssumpt[maAveMineHeight] > or = 96 then,

Result = TaxesTRoyalU96.AsFloat x TaxesTMarketTon
AsFloat + 100; // from the user selected tax table;

Section 13. Tax Formulas

Surface Mining Control and Reclamation Act
Rate Formulas

Surface Mines Use:
Result = TaxesTSMCRAS.AsFloat;

Underground Mines Use:

Result = TaxesTSMCRAU.AsFloat;
Federal Royalty Rate Formulas
Surface Mines Use:

Result = (TaxesTFedRoyalS.AsFloat =~ 100) x TaxesT
MarketTon.AsFloat;

Underground Mines Use:
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Result = (TaxesTFedRoyalU.AsFloat + 100) x Taxes
TMarketTon.AsFloat;

Black Lung Tax Formulas

Surface Mines Use:
Result = (TaxesTBlackLungS.AsFloat x TaxesT
MarketTon.AsFloat) + 100;

Underground Mines Use:
Result = (TaxesTBlackLungU.AsFloat x TaxesT
MarketTon.AsFloat) + 100;

Other Tax Formulas

Surface Mines Use:

Result = (TaxesTMarketTon.AsFloat x
MineAssumptResults[smaWSTPY] x ((TaxesTState
AdVel.AsFloat + 100) + TaxesTStateFlat. AsFloat +
(TaxesTStateRoyalS.AsFloat + 100))) + (TaxesT
CountySales.AsFloat x (DirectCost[3,i].Total Cost
+ DirectCost[4,i].TotalCost + DirectCost[5,i].Total
Cost + DirectCost[6,i]. TotalCost + DirectCost[8,i]
TotalCost + DirectCost[11,i].TotalCost));

Underground Mines Use:

Result = (TaxesTMarketTon.AsFloat x
MineAssumptResults[smaWSTPY] x ((TaxesTState
AdVel.AsFloat + 100) + TaxesTStateFlat. AsFloat +
(TaxesTStateRoyalU.AsFloat/100))) + (TaxesTCount
Sales.AsFloat x (DirectCost[3,i].TotalCost +
DirectCost[4,i]. TotalCost + DirectCost[5,i]. Total Cost
+ DirectCost[6,i]. Total Cost + DirectCost[8,i]. Total Cost
+ DirectCost[11,i].TotalCost));

Surface Mining Control and Reclamation Act
Tax Formulas

Surface Mines Use:
Result = TaxesTSMCRAS.AsFloat; // from the taxes
look-up table;

Underground Mines Use:
Result = TaxesTSMCRAU.AsFloat; // from the taxes
look-up table;
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Appendix E—Glossary of Terms

The present study includes determinations of origi-
nal, available, recoverable, and economically recoverable
(reserves) resources. This terminology has been used in many
USGS and USBM coal studies (see Carter and Gardner, 1989;
Eggleston and others, 1990; Molnia and others, 1999; Osmon-
son and others, 2000, Luppens and others, 2008).

The following definitions were applied in this document.

Acquisition The purchase of coal resources may include the
mineral (subsurface) or surface estate or both entities with the
cost depending on many factors, such as coal quality, thick-
ness, mineability, proximity to the market, and environmental
and societal consideration.

Acquisition Costs Dollar per ton cost to purchase in-place
coal (in the ground) resources.

Adj(usted) 1st Shift The United Mine Workers of America
(2007) contract stipulates that base hourly pay be applied to
the first 7.25 hours of an 8-hour shift, with the remaining 0.75
hours paid at the base rate multiplied by 1.5

Adj(usted) 2nd Shift The second shift hourly employees are
paid at a rate equal to that of the first shift plus $0.30 per hour
with the same contract stipulation as in the first shift.

Adj(usted) 3rd Shift The third shift hourly employees are
paid at a rate equal to that of the first shift plus $0.40 with the
same contract stipulation as in the first shift.

Adj(usted) 4th Shift The fourth shift is paid the same as the
first shift and has the same contract stipulations.

Ad Valorem Tax  An additional tax for education or public
infrastructure based on a percentage applied to the sales price
of the coal. This tax may be calculated differently from state
to state. For example, in Wyoming the ad valorem tax is based
on a percentage applied to the sold tons times their realization,
then subtracting pit mining costs.

After-Tax Rate of Return (ROR) The time-adjusted discount
rate that equates the present value of cash investment with the
after-tax net cash inflows over the life of the project.

Amortization Capital costs associated with mine develop-
ment, acquisition, and exploration that are amortized before
production begins cannot be totally tax expensed in the year
they take place. The residual amount is amortized or straight-
line deducted generally over a 5-year period.

Area The area is a particular extent of a geographical surface
measured in acres and may or may not contain coal-bearing
resources.

Area Acres The geographical surface of the area is measured
in acres (1 acre = 43,560 square feet).

Area Name The field name or Area Name is used to identify
each area in a project. The user can enter any descriptive name
desired.

Auto rental expenses The monthly cost used to provide
management personnel with company-owned transportation
or reimbursement for use of personal vehicles. It is a line item
cost found on the Mine Assumptions dialog of the Mine
Model window. The user of CoalVal selects the employees
that have rental cars.

Auto Expenses This cost will index the Auto Expenses.

Available Resource The amount of the original resource that
is accessible for mine development under current regulatory
and land-use constraints. This resource is the original coal
minus previously mined coal and coal that cannot be mined
owing to land use and technical restrictions.

Ave. inches in-seam coal The average thickness of in-place
coal. CoalVal uses this value to calculate the tons of coal
produced. Only partings less than 3/8 of an inch thick are
included as part of the coal bed.

Ave. inches in-seam parting The average thickness of the
parting found in the coal seam that is being mined. Coal Val
uses this value to calculate the tons of parting produced.

Ave. inches out of seam dilution The average thickness of
the rock above and below the coal seam that is removed during
the mining process. CoalVal uses this value to calculate the
tons of dilution produced.

Barrier Restrictions Amount of coal, parting, and dilution
tonnage resources for the required barriers between two differ-
ent underground mines or between underground and surface
mines for safety reasons.

Base Salary This cost will index the Salaried Employees
cost found on the Salaried Employees dialog of the Mine
Data window.

Base Salary per Year The amount the user entered for the
employee category on the mine data table.

Base Rate The hourly rate paid to every employee entered
into the wage table.

Black Lung Tax Rate A percentage tax times the sales price
times the sold tons, depending on surface or underground
mining, and cannot exceed a certain cost per ton. For under-
ground mining, the current rate is 4.4 percent not to exceed the
maximum tax of $1.10 per ton. For surface mining, the current
rate is 2.2 percent not to exceed the maximum tax of $0.55 per
ton. There is no black lung tax on lignite. These tax rates are
entered in CoalVal’s Tax Tables.

Box Cut The initial pit developed when opening a surface
coal mine.

Btu The amount of energy in the coal measured in Brit-
ish Thermal Units (see ASTM International, 2008, Standard
D1826-94).

Burden (payroll) The Payroll multiplied by the burden rate
that the user set on the Mine Assumptions page of the mine
model.



Burden Rate The rate at which the total payroll cost is multi-
plied in order to account for the medical, retirement, and other
benefits.

Burden (weight) The consolidated or unconsolidated rock
material that overlies an underground mineable coal bed.

Capital Equipment This cost will index the Capital Equip-
ment cost found on the Equipment dialog of the Mine Data
window.

Capital Stock Tax If applicable, the Capital Stock Tax
percentage rate is a state property tax on the net worth of the
business entity operating in the state. For coal mining opera-
tions, the net worth of the business entity is based on valuation
of the remaining coal reserves, capital equipment, and average
of the taxable income from five previous years.

CD ROM A prepressed compact disc with read-only memory
that contains data accessible to, but not writable by, a com-
puter. CD ROMs are used to store and distribute computer data
and software.

Coal Bed The term bed is defined as the geologically small-
est distinctive division of a stratified series, marked by a more
or less well-defined surface or plane from other lithologies
above and below. When one refers to a coal bed, the bed is all
the coal minus partings thicker than 1 in. that lie between the
roof and the floor of the mine. In CoalVal, the term coal bed is
used strictly in the geological sense referring to the coal and
parting material lying between the top and bottom of the bed,
and not as a mining term.

Coal Contract Costs per Ton Market price (in dollars per ton)
is not needed for mining reports, but it is used to calculate the
royalties, taxes, and fees on the annual cash cost statement

in the mine model report and the seam report. The annual

cash cost statement summarizes the cash cost of continued
mining operations but does not include sunken costs such as
capital expenses and acquisition costs. The threshold price for
individual coal Resource Areas is calculated in the Discounted
Cash Flow (DCF) Analysis. At the threshold price, the net
present value of after-tax income over the mine life equals the
capital investment where price-based royalties and taxes are
calculated on the threshold price independent of market pric-
ing.

Coal Density The density of the coal is measured in grams
per cubic centimeters. Density is used to calculate the tonnage
in a volume of coal resource or to back-calculate the average
area thickness of the coal in an Area’s Mine Model if only the
tonnage and the surface area are known.

Coal Haulage Cost, Raw The haul cost from the haul cost
table multiplied by the raw tons produced per year.

Coal Recovered The percentage of coal recovered from

the washing process, if the coal is washed. If the coal is not
washed, the Coal Recovered from the mine is the run-of-mine
production.
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Coal Seam A stratum or bed of coal, generally applied to
large coal deposits. In CoalVal the term coal seam is a mining
term that refers to the coal, parting, and floor and roof dilution
(sandstone, siltstone, or shale) produced during the extraction
of the coal material. CoalVal was originally written using min-
ing terminology where coal seams identified the entire mining
column from floor to roof. For example, in some geographic
areas of the Pittsburgh coal bed, the Pittsburgh bed is 48 in.

to 60 in. thick and includes about 25 percent parting and 75
percent coal. However, the immediate roof is not stable. To
obtain a stable roof horizon, 12 in. of shale, a 12 in. coal bed
rider, and occasionally another 24 in. of shale must be mined.
This consideration (a stable roof) can result in a mined product
of less than 50 percent coal and greater than 50 percent parting
material by volume.

Coal Seam Name This data-field name is the name used to
identify the mineable coal seam (in and around the geological
coal bed).

Copy Seam Quality Data to All Areas If the user does not
have coal-quality data for all areas in a seam, entering the
quality data on the seam page and then pressing the “Copy
Seam Quality Data to All Areas” button will copy data from
the Seam dialog to all the areas. Be sure to enter quality data
into all areas before clicking this button.

Costcurve A graph of the costs of production as a function
of total quantity produced. Discrete quantities are ordered
from lowest to highest cost.

County Sales Tax These taxes are based on percentages
applied to the sale of all consumables. In some cases, fuels

are exempted or taxed at a lower rate, if they are used in the
mining operation. Data are normally gathered from the County
Assessor’s office at the county seat.

Days per Week Production Total number of days worked
per week by the production employees. Production employ-
ees are considered to be those that operate production-related
equipment such as continuous miners, roof bolters, and shuttle
cars. This value is not used in any calculations in Coal Val.

It serves only as information for the user to make sure the
model is using the correct “Factor for Hourly Payroll.” Hourly
employees get a different “Factor for Hourly Payroll,” based
on the number of days they work per week.

Days per Week Auxiliary work Total number of days
worked per week by the auxiliary employees. Auxiliary
employees are considered to be mechanics and those that
operate nonproduction equipment such as rock dusters, belt
movers, suppliers. This value is not used in any calculations

in CoalVal. It serves only as information for the user to make
sure the model is using the correct “Factor for Hourly Payroll.”
Hourly employees get a different “Factor for Hourly Payroll,
based on the number of days they work per week.
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Days per Year for Production Total number of days worked
per year by the production employees. Production employees
are considered to be those that operate production-related
equipment such as continuous miners, roof bolters, and
shuttle cars.

Days per Year for Auxiliary Work Total number of days
worked per year by the auxiliary employees. Auxiliary
employees are considered to be mechanics and those that
operate nonproduction equipment such as rock dusters, belt
movers, suppliers.

Days per Year Scheduled per Employee  The days scheduled
or planned for each employee to work on a straight-time basis
were calculated using the norms for the Gillette coalfield.
These may change from coal field to coal field but should be
within 1 percent of the actual observed days. The calculation
is as follows: 365 days per year, minus 104 weekend days per
year, minus 10 paid holidays per year equals 251 scheduled
working days per year per employee assuming 8-hours per
shift per scheduled day. This number is used to calculate the
estimated Mine Model productivity and to compare with the
industry-reported statistics to Mine Safety & Health Adminis-
tration.

Date of Information This optional field can be use to help the
user to know when the data record was last updated.

DBF File An abbreviation for dBase IV (.dbf) files used to
import ArcView data into CoalVal using the Microsoft Win-
dows® Excel® program. The dBase IV program is owned by
dataBased Intelligence, Inc.

Depletion The equivalent to depreciation for coal reserves.
It represents the declining value of the reserve that taxing
authorities permit a company to claim as a valid deduction
from taxable profits. Depletion is normally calculated as a rate
percent times the value of the reserve mined out during a year.

Depreciation The allowance for wearing out equipment.
Usually depreciation is undertaken by using the straight-line
deduction method (that is, the capital cost is written off in
equal increments over the designated life of the equipment).

Depreciation per Hour This value is calculated from the
depreciation entered at the time data was entered for this
equipment.

Depreciation Term (in hours) The depreciation term is the
period of time in hours over which the equipment will be
depreciated using the straight-line method. The user enters this
value when adding equipment to CoalVal.

Development Amortization Capital costs associated with
mine development are amortized on a straight-line basis. This
value is used to calculate the real property tax.

Direct Cost, Raw The sum of all the direct costs to produce
run-of-mine (ROM) coal. The cost per ton for direct costs is

calculated by dividing the direct cost by the raw tons produced
per year.

Direct and Indirect Costs (D &I Costs) in Car, Raw The total
cost per ton to produce raw, run-of-mine (ROM) coal. This
total cost is calculated by adding together all the ROM direct
and indirect costs.

Direct and Indirect Costs (D&I Costs) in Car, Washed The
total cost for producing washed coal and including prep plant
costs for washing the coal plus the total direct and indirect
costs. The cost per ton for this item is the total D&I in Car,
Washed divided by the washed tons produced per year. If the
coal is not washed, this cost will be identical to the total cost
to produce run-of-mine coal.

Dilution (also called out-of-seam dilution) The material that
contaminates mined coal with barren rock from the roof and
floor of the excavation, subsequently lowering the ideal mine-
able coal bed quality.

Dilution Density The density of the dilution material in tons
per acre feet to be used by all restrictions, premined areas, and
mine modeled areas to calculate the annual tons of dilution
produced during the mining operation

Discounted Cash Flow (DCF) The stream of the net after-tax
cash flows where the cash outlays include all operating costs,
taxes, and investment costs, and where revenues include cash
payments of product sales.

Effective Ratio The total volume of waste material (overbur-
den, interburden, rehandled waste, and mined parting material)
moved during mining divided by the total tons of coal recov-
ered during mining. This is the most accurate stripping ratio
definition to define the mining operation.

Employee Category The user-assigned name given to a job
description in the mine model, such as “FEL Operator-Coal.”

Environmental Restrictions The tons of coal, parting, and
dilution estimated to be legally unavailable for mining owing
to their proximity to sites such as cities, roads, power lines,
pipelines, gas wells, flood plains, and rights-of-way.

Equipment Cost The purchase price of the equipment. The
user enters this value.

Equipment ID Data-field name given a unique value by Coal-
Val. The user cannot change this value.

(Equipment) Name Description of capital equipment, gener-
ally by equipment type, size, and horse-power. Equipment
names used in this manual are not to be considered a recom-
mendation.

Equipment Rental The rental cost of any equipment for tem-
porary replacement of mine equipment while being repaired
other than cars, pickups or mechanics’ trucks for mine opera-
tions.



Exploration and Resource Acquisition The total cost of
exploration and acquisition of the mine property. This cost will
index the Exploration & Resource Acquisition cost found in
the Mine Assumptions dialog of the Mine Model window.

Explosives Cost per Bank Cubic Yard (BCY) The annual cost
of explosives per bank cubic yard (BCY) used to shoot the
total volume of overburden, interburden, and parting material.
The Explosives Costs are found on the Mine Assumptions
dialog of the Mine Model window.

Explosive Cost per Ton The cost of explosives per ton of coal
used to shoot the coal before loading into trucks. The cost is
based on the total annual tons of coal recovered in the mining
operation.

Explosive Overburden Cost of explosives for mining
overburden per bank cubic yard (BCY). This cost is used in
Contour Stripping, Area Mining, Truck-Shovel, and Dragline
mining methods.

Factor for Hourly Payroll The total hourly payroll cost
figures calculated in the model are multiplied by this factor
in order to provide an estimate of the additional payroll cost
incurred when hourly employees work overtime.

Federal Income Tax United States Corporate Income Tax
rate is currently 35 percent on taxable income. Federal taxable
income is net revenue minus deductible expenses, depletion
allowance, and state and local taxes.

Front End Loader (FEL) A tracked or rubber-tired tractor with
a digging bucket attached to the front end and capable of load-
ing trucks or moving material from one location to another.

File This pull-down menu allows you to access the Backup
Database and Mine Model Data Exchange dialog windows.
Backup Database is useful if you would like to guard against
data loss. Mine Model Data Exchange is where you go to
import a new mine model or export a mine model for someone
else to use. But most important, this menu item allows you

to create, add, or open a CoalVal database. A database must
be opened before most Menu Icons and Menu Items will be
active. Until the database is opened, these menu items and
icons will be grayed out.

Filtering In CoalVal, a process that removes unneeded data
from a calculation to allow the report to address a specific area
or bed.

Free on Board (FOB) The free-on-board mine price of coal
loaded into a rail car. This amount is the price paid for the coal
at the mining operation site. It excludes freight or shipping and
insurance.

Fuel and Lube (F&L) The total annual cost of fuel and lubri-
cation of the equipment selected for a mine model. The Fuel &
Lube costs are entered on the Equipment dialog of the Mine
Data window.
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Fuel and Lube (F&L) Cost per Hour The cost for fuel and
lubricant per hour to run the equipment. This field would not
be used for equipment such as buildings, roads, and power
centers.

General Expenses Catch-all costs, miscellaneous expenses
not covered under operating supplies. This cost will index
the General Expenses cost found on the Mine Assumptions
dialog of the Mine Model window.

General Utilities The monthly electrical cost to operate
the mine. The General Utilities cost is found on the Mine
Assumptions dialog of the Mine Model window.

Grade This item is a pull-down menu that displays all the
wages and wage codes entered on the Wages page.

Grade Code Any integer the user wants to enter. This code
was taken from the United Mine Workers of America (2007)
contract and modified as needed for CoalVal mine models.

Group on Mine Model This option allows for the grouping
of coal tonnage by mine model for the Coal Resource Area
report. For example, if more than one area uses the same mine
model, then the report can group all those areas into one coal
tonnage report.

Help The Help Menu links subjects to definitions and
instructions. The software used to do this is called Help and
Manual, version 5.0.3 by EC Software (ComponentSource
Corporation, 2006).

Haul Cost Table The Haul Cost table contains specific haul-
age costs used with a Mine Model for a specific area.

Hoisting Cost Used only for underground mines. This item
is the cost of hoisting the coal or manpower and supplies from
the working area of the mine to the surface. This cost is calcu-
lated by multiplying the days worked per year by production
employees times the number of shifts per day for production
employees times the hoisting cost per hour, as entered on the
Mine Assumptions page.

Hourly Depreciation The hourly depreciation based on the
depreciation terms the user entered in the equipment tables of
CoalVal.

Hours per Shift Scheduled time in one shift

Hrs Worked per Shift CoalVal will handle shifts with any
number of hours. Normally the user will use 8, 10 or 12 hours
per shift.

Hurdle Rate The rate of return (ROR) required for the min-
ing company to mine the coal resource at a profit.

Interburden Noncoal material that lies between two coal
beds.

Less than Restrictions The tons of coal resource that have
less than a mineable thickness as determined by the user. The
heading that will be printed on the reports is the “Less Than
Heading” data field found on the Project page. Generally

this thickness is a coal thickness that is not mineable by any
method in today’s industry.
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Loadout Cost, Sold The cost of the rail loadout multiplied by
the washed tons of coal produced per year.

Logical Production Unit (LPU) The minimum amount of coal
resources needed to support a specific CoalVal Model Mine
over the specified mine life. The LPU has a minimum produc-
ing unit life, generally tied to the life of major equipment and
infrastructure.

Maintenance Truck Rental This cost indexes the Mainte-
nance Truck Rental Cost found on the Mine Assumptions
dialog of the Mine Model window (used only if the field
mechanics are independent contract operators).

Mechanic If an employee is considered to be an indepen-
dently contracted “Mechanic” and is used in the mine model,
the number of employees in this category will be multiplied by
the “Truck Rental Expenses” on the Mine Assumptions page
of the Mine Model, to calculate the total truck rental costs.

Mineable Resource Recovery The percent of the mineable
resource that is recovered during the mining operation. This

value is used for the calculation of the sold coal produced by
a CoalVal project. The assumptions for this data field can be
found in tables 1 and 2.

Mined Tons of Coal
from a Project Area.

The coal tonnage that will be mined

Mined Partings Tons The tons of mined parting material
from a coal bed in the project area.

Mine Model This pull-down menu allows you to select the
Mine Model to be used for a selected Project Area.

Mine Life Specified length of time period during which coal
is produced from the CoalVal Mine Model applied in the Logi-
cal Production Unit (LPU). The specified mine life is associ-
ated with a production period sufficiently long to recover
capital costs.

Mine Model The Mine Model dialog page is where the mine
models are created and edited. Mine Models can be used as
part of the user’s project or can stand alone. CoalVal comes
with a group of default mine models for the user.

Mine Model Calculated This indicates if the Mine Model
associated with the Area has been calculated. Each Area must
have a tax table, haul cost table, mine model, Area acres, and
mined tons of coal before the Mine Model can be calculated.
If the Mine Model is not calculated, no reports can be created
for that Area.

Mineral property (tax) The right to mine coal resource; in
some states the coal resources are taxed as a property. The
taxes and valuations vary from state to state and are more
common in the eastern United States’ coalfields.

Mining Face The work area where current production is tak-
ing place. In coal mining this could refer to the coal produc-
tion face or to an overburden removal face.

Moist MMF Btu The Moist Mineral Matter Free (MMF) Btu
data field name is calculated from other coal-quality data fields
located on the Seams page in the Seams, Areas, and Dis-
counted Cash Flows window. The ASTM International (2008)
calculation methodology was used to calculate the Moist
MMF Btu.

Name of Tax Zone Reference name for tax table to be used
elsewhere in CoalVal. Unique name indicates which tax
district it is and whether the mineral rights are owned by the
mining company or are leased from the state or Federal Gov-
ernment.

Net Present Value (NPV) The sum of the discounted net
after-tax cash flows (including all costs, taxes, and investment
cash outlays) over the life of the project.

Notes A memo data field where users can enter any informa-
tion they want—such as about the area or mine model.

NPV Method In CoalVal, the Net Present Value (NPV)
Method is the determination of the free on board (FOB) sales
price given a hurdle rate.

Number of Employees 1st, 2nd, 3rd, and 4th Shifts The num-
ber of hourly employees for each employee category the user
has added to the Mine Model.

Number of Units 1st, 2nd, 3rd, 4th Shifts This number is
intended to be used in mines where similar groups of equip-
ment and man-power are working independently of each other
but each group has equal numbers. When our mine models
became more detailed these units became place holders.

Number of Spreads or Units of Production Equipment The
equipment spreads that are mining at the same time. A spread
or unit includes equipment and employees.

NX NX is the abbreviation for NexusDB, which is a com-
mercial database engine for the Delphi, C++ Builder, and
.NET programming languages created by Nexus Database
Systems Pty. Ltd. It was created as a successor to the Flash-
Filer system from the Turbo Pascal days. The database engine
supports the SQL:2003 standard alongside Core SQL func-
tionality.

0&M (Operating and Maintenance) Costs Costs of operat-
ing and maintaining equipment, including fuel and lube costs,
electricity (if applicable), tires and tracks, parts, supplies,
repair, and rebuild. In CoalVal the O&M costs do not include
labor costs.

Operational Supplies Represents the cost of daily supplies to
all functions of the mining operation. The cost is found on the
Mine Assumptions dialog of the Mine Model window, and
the calculation is the number of spreads or mining units times
the “shifts per day production” times the cost entered on the
Mine Assumptions page of the Mine Model.

Operational Supplies Supplies such as tools, bits, rags, and
bottled water.



Original Resource The total amount of a coal resource in the
ground prior to mining.

Original Tons of Coal The coal tonnage that existed in the
seam throughout a given area prior to any mining activity.

Other Flat Taxes Additional taxes calculated as dollars per
ton.

Other Tax The annual cost of washed coal in tons, produced
per year times a tax made up of the state ad valorem, state

flat, and county sales tax all multiplied by the total of fuel and
lubes, explosives, operating supplies, repair, rentals, and gen-
eral expenses. The taxes are user entered on the tax table. The
exact formula can be seen in the other taxes in the Mine Model
Formulas section.

Overburden Noncoal material that overlies the uppermost
mineable coal bed.

Overburden Prod(uced per) Shift The tons of overburden and
interburden produced per shift. This item is used only for the
truck-shovel and dragline surface mining methods.

Overhead The total annual overhead of the salaried employ-
ees. The user selects a group of salaried employees to be
overhead. This value includes salary and auto expenses.

Parting Layers of noncoal material within a coal bed. Typi-
cally, parting material contains higher ash and lower carbona-
ceous material than the surrounding coal.

Parting Density The estimated density for the parting
material reported in tons per acre-feet. This value is used to
calculate tons of parting within a Project Area and the average
thickness of the parting, given the total tons of parting and the
surface area extent of parting for use in an Area’s Mine Model.

Parting Barrier Rest Parting material in tons associated with
Barrier Restrictions.

Parting Environmental Parting material in tons associated
with Environmental Restrictions.

Parting Less Than Parting material in tons associated with
Less Than (minimum mineable thickness) Restrictions.

Parting Previous Surface Parting material in tons associated
with any previously surface mined coal.

Parting Previous (Mined by Underground Methods) UG  Part-
ing material in tons associated with any previously under-
ground mined coal.

Parting Recovered The percentage of parting material recov-
ered along with the coal in the washing process. That is, the
percentage of parting material that cannot be separated from
the coal.

Parting Tech Rest (Parting Technical Restrictions) Parting
material in tons associated with Technical Restrictions.

Payroll The total annual cost for the hourly employees plus
the total annual cost for salaried employees.

Payroll Rate per Day Total hourly employees wage cost for
one shift per day.
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Percent (%) Ash The amount of ash content in the coal or
parting material (see ASTM International (2008) - Standard
D3174-00).

Percentage Depletion Permitted deductible expense under
the Federal Tax code to compensate the mine operator for
exploration and acquisition expenses associated with a specific
mine property. Federal law allows coal property depletion

to be recovered using percentage depletion method or unit if
production depletion. For coal properties, the mine operator
almost always chooses the percentage depletion method and
this method is modeled in CoalVal. While the computation of
the percentage depletion deduction starts with the application
of the percentage depletion rate to gross mine revenue, the per-
mitted deductible depletion is reduced by means of a series of
subsequent calculations based on remaining reserves and net
income of the operation. Rate set by law at 10 percent.

Percent (%) Moisture The amount of moisture content in
a coal or parting material sample (see ASTM International
(2008) - Standard D3173-00).

Percent (%) Sulfur The amount of sulfur content in the coal
or parting material (see ASTM International (2008) - Standard
D3177-89, 2002).

Preparation Plant Operating Cost This cost will index the
Preparation Plant Operating cost found on the Mine Assump-
tions dialog of the Mine Model window.

Prep Plant Cost The cost calculated by dividing the prepara-
tion plant cost that the user entered on the Mine Assumptions
page by the washed tons produced per year.

Prep Plant Program’s Cost This check box allows the user

to select a Preparation Plant Calculator model for use as the
Prep Plant Cost for the Mine Model. After this box is checked,
the user can use the pull-down box below the check box to
select a Prep Plant Calculator model. When this check box is
checked, the user-entered Prep Plant Cost check box and the
data entry field below it will be disabled and CoalVal will use
the selected prep plant model for prep plant costs.

Prefeasibility Study or Preliminary Feasibility Study is

a comprehensive study of the viability of a mineral (coal)
project that has advanced to a stage where the mining method,
in the case of underground mining, or pit configuration, in

the case of an open pit, has been established, and an effective
method of mineral (coal) processing has been determined.
The study includes a financial analysis based on reason-

able assumptions of technical, engineering, legal, operating,
economic, social, and environmental factors and the evaluation
of other relevant factors which are sufficient for a qualified
person, acting reasonably, to determine if all or part of the
mineral (coal) resource may be classified as a mineral (coal)
reserve.

Previously Mined Coal Coal that has already been extracted.

Previously Mined Coal Underground The amount of coal in
the coal seam previously mined by underground mining activ-

ity.
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Previously Mined Coal Surface The amount of coal in the
coal seam previously mined by surface mining activity.

Private, State, and Acquisition The annual cost of washed
tons produced per year multiplied by private lands royalty,
State, and Acquisition entered on the tax table dialog page.

Productivity A statistic that compares the amount of coal
produced in a unit of time, as in: tons per shift (shown on the
Mine Assumptions dialog page); or a statistic that compares
the coal produced by one person in a unit of time, as in: tons
per man-hour (reported in CoalVal’s Mine Model Report).

In this study, tons per man-hour productivity is arrived at by
dividing the total number of accumulating hours worked per
year by all mine employees into the total mine production.

In CoalVal the productivity is calculated by multiplying the
days scheduled per year per employee, times the total num-
ber of employees at the mine, times the overtime factor to
yield the total hours worked. This number is divided into the
total produced coal per year for a measure of productivity. A
comparison of the CoalVal modeled productivity to the actual
productivity reported by the Mine Safety & Health Adminis-
tration for similar operations in the coalfield allows for a high
confidence level in the estimated mine staffing in CoalVal.

Professional Services Contracted engineering, environmen-
tal, and other technical services. The Professional Services
cost is found on the Mine Assumptions dialog of the Mine
Model window.

Program Calculated Prep Plant Cost The prep plant cost that
CoalVal calculates. It cannot be modified by the user.

Projects Accesses the Projects dialog page. A project is
where you create a coal resource evaluation.

Property Insurance per $100 of Capital Value The number of
mils per $100 of equipment and infrastructure value used to
calculate property insurance. The property insurance is a cost
entered by the user on the Mine Assumptions dialog page and
developed by multiplying the insurance rate by the total capital
cost (equipment plus infrastructure).

Property Taxes Annually assessed tax (in percent of value)
depending upon whether the property is real, tangible, or min-
eral. Real property includes physical assets such as buildings
and land without the mineral rights. Tangible property includes
physical assets such as business equipment. Mineral property
includes the mineral rights to mine the coal.

Property Tax Rate This tax is a percentage of the dollar
amount assessed on every $100 of the valuation. For example,
the real property tax on a building worth $100,000, where the
real property valuation rate is 30 percent and the real property
tax rate is $3.01 per $100, would amount to $3.01 for every
hundred dollars of the assessed valuation of $30,000, or $903.

Quality The coal and parting-material quality is derived
from analysis of each Area. There are quality data fields for
ash, sulfur, Btu, moisture, fixed carbon, and volatile matter. In
addition, ash, sulfur, and Btu can be reported for coal, part-
ings, and dilution.

Rail Loadout This will index the Rail Loadout costs found
on the Mine Assumptions dialog page of the Mine Model
window.

Rail Loadout Cost The cost per ton for loading the produced
coal into unit trains.

Real Property Physical assets such as buildings and land
without the mineral rights. This value is located in the Tax
Tables and is used in the calculation of real property tax for
indirect costs.

Real Property Tax The total of the real property entered by
the user multiplied by real property tax rate from the tax table
multiplied by real property assessment.

Reclamation Provisions A fund that will cover cost of
removing surface facilities, reclaiming roads and ponds, site
maintenance, and seeding and mulching. It is based on an
estimated cost per ton and is found on the Mine Assumptions
dialog of the Mine Model window.

Recoverable Resource The amount of the available resource
that is left after mining losses and cleaning losses are sub-
tracted. The economics of extraction and coal cleaning are not
considered in the recoverable resource determination.

Reference (to wage rates) Information about the wage rate.
This screen is where the user might want to enter the union
contract or other reference that relates to this wage.

Reliability Categories Statistical references based on the
distance from points of measurement or based on sampling.
The measured, indicated, inferred, and hypothetical resource
categories, as defined, indicate the relative reliability of ton-
nage estimates as related to distance from points of thickness
control of particular parts of a coal deposit (Wood and others,
1983).

Measured Tonnage estimates computed by projection of
thicknesses of coal for a radius of % mile (0.4 km) from a
point of measurement.

Indicated Tonnage estimates computed by projection of
thicknesses of coal for a radius of ¥4 to 34 mile (0.4 to 1.2 km)
from a point of measurement.

Inferred Tonnage estimates computed by projection of thick-
nesses of coal for a radius of 34 to 3.0 miles (1.2 to 4.8 km)
from a point of measurement.

Hypothetical Tonnage estimates computed by projection
of thicknesses of coal for a radius beyond 3.0 miles (4.8 km)
from a point of measurement.

Remaining Resource The amount of coal resource left after
subtracting mined-out coal resources from the original coal
resource total.

Repair & Maintenance (R&M) ltem This cost will index the
Repair & Maintenance cost found on the Equipment dialog of
the Mine Data window.

Repair and Maintenance (R&M) Cost/Hour The cost for
repair and maintenance per hour for the piece of equipment.



This field is not be used for equipment such as buildings,
roads, and power centers.

Repair Parts/Maintenance Supply The annual cost of parts
and maintenance for the equipment in the Mine Model.

Reports When you are finished with your project or mine
model and want to know the results, this menu item will create
a report and allow you to print it or review the report on the
screen.

Reserve The amount of the recoverable resource that can

be mined at a profit at the time of the economic evaluation.
Reserves are affected by the mine location, coal bed character-
istics, coal quality, mining methods, and cleaning of the coal.

Resource (coal) A naturally occurring concentration or
deposit of coal in the Earth’s crust, in forms and amounts such
that economic extraction is currently or potentially feasible.

Restrictions to Mining Restricted land, technically limited,
and legally unsuitable areas that would preclude mining opera-
tions.

Land Use Restrictions Constraints placed upon mining by
societal policies to protect those surface features or entities
that could be affected by mining. Since laws and regulations
can be modified or repealed, the restrictions, including indus-
trial and environmental restrictions, may change. Land use
typically is restricted near railroads, cities and towns, airports,
and interstate highways.

Technical Restrictions Constraints, relating to econom-

ics and safety, placed upon mining by the state of technol-
ogy or prescribed by law. These restrictions can change with
advances in science or modifications in the law. Geological
factors, such as coal less than 5.0 ft thick, and clinker areas are
included as technical restrictions for surface mining the Pow-
der River Basin. Underground coal resources are considered
to be technically restricted in coal seams less than 24 in. thick
in Cretaceous or older coal and 60 in. thick or less in Ter-
tiary coal. In addition, they are restricted if coal resources are
greater in thickness than a single pass from a longwall mining
machine (typically greater than 13 to 14 ft. thick).

Legal Unsuitability Criteria Constraints used to determine
if an area can be mined by surface mining methods. These
include, but are not limited to, Federal land systems, dwell-
ings, and alluvial valley floors.

Run-of-Mine (ROM) Produced tonnage from the mine face
that includes coal, parting material, and dilution. Mine produc-
tion prior to any beneficiation of the product.

Royalty Federal Lands The annual cost of washed coal in
tons produced per year multiplied by Federal royalty entered
on the tax table. Notice that there are two Federal rates, one
for surface and one for underground mining. CoalVal will
use the rate based on the mining type the user selected for the
mine model.
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Royalty Rates Percentage of the sales price (in percent)

of the delivered coal. Royalty fees paid to the owner of the
mineral rights. Common royalty rates exist for underground or
surface mines depending upon whether the rights are Federal,
state, or private, but different rates can be negotiated.

Schema The schema of a database is its structure described
in a formal language supported by the database management
system. In a relational database, the schema defines the tables,
the fields in each table, and the relationships between fields
and tables. In CoalVal the schema ties the information in an
outside database to a CoalVal database and allows the import
of outside data into CoalVal databases and reports.

Setup The Setup dialog will allow you to set filters for
viewing only the look-up information you want. You can also
set report parameters such as margins and logo location. The
program options allow you to set whether the Main Menu Bar
remains on top of all dialogs and whether you want to use the
tabbed version of the Mine Model and Project dialogs.

Severance Tax This tax is calculated by multiplying the tax
rate (as a percentage) times the total tons sold outside the state
of origin, multiplied by the price per ton received for the coal.
This information is gathered from the State Auditor’s office
or County Assessor’s office. In regional coal evaluations it is
normally assumed that all coal is sold out of state.

Shifts per Day, Production The number of shifts per day that
the production employees work.

Shifts per Day, Auxiliary The number of shifts per day that
the auxiliary employees work.

Shifts per Day The number of shifts per day for production
and auxiliary employees.

Spread (of Equipment) The type and amount of equipment
necessary to do one or more operations in a mine. For exam-
ple, the production equipment necessary to move coal from the
working face of a surface mine to the crushing and convey-

ing system could be called a “coal production spread.” If the
mine had two distinct producing areas it might need two “coal
production spreads” to meet planned production.

State Sales Tax The state sales tax from the tax table multi-
plied by the total of fuel and lubes, explosives, operating cost,
repair and maintenance, and rentals.

State Income Tax The state tax rate on taxable income as a
percentage. State taxable income is typically the Federal tax-
able income with the state income tax deduction added back
in.

State Mineral Tax The annual cost of washed tons produced
per year multiplied by state mineral tax entered on the tax
table multiplied by the unmined tax, multiplied by the real
property tax.
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Surface Mining Control and Reclamation Act (SMCRA) A
reclamation tax (in dollars per ton) used to reclaim abandoned
mines. The amount is dependent on surface or underground
mining and set by the Surface Mining Control and Reclama-
tion Act of 1977 and its Amendments. The rate in 2009 is
$0.15 per ton for underground and $0.32 per ton for surface
mining. The surface rates decreased by 10 percent in 2005
(from $0.35 per ton to $0.32 per ton) and are scheduled to
decrease by 10 percent in 2012. The SMCRA tax is recorded
in CoalVal’s Tax Table.

Straight Line Depreciation The annual depreciation of the
equipment.

Stripping (Mining) Ratio The most influential economic
factor in the evaluation and planning of open pit coal mines.
Several different stripping ratio definitions exist.

Virgin Ratio The amount of overburden and interburden
that must be removed to gain access to a unit amount of coal
(rehandle is not considered).

Mining Ratio The ratio of the volume of overburden and
interburden (waste) plus rehandle that must be moved to gain
access to a unit amount of coal.

Effective Ratio The total volume of waste material (overbur-
den, interburden, rehandled waste, and mined parting material)
moved during mining divided by the total tons of coal recov-
ered during mining. This ratio is the most accurate stripping
ratio definition to define the mining operation.

Surface Facilities Used by the cost indexing system (CIS)

to tell CoalVal if the equipment is Capital or surface facilities.
Failure to check this check box for surface facilities will mean
that the wrong cost index will be used. This index is found in
the Surface Supplies & Facilities cost on the Equipment dialog
of the Mine Data window.

Tangible Property The acquisition cost or current value of
equipment entered in the mine model multiplied by the state’s
real property tax, normally a percentage times the tax in mils.
The tax and mils data are accessed from the County Assessor’s
office and change from county to county and state to state.

Taxing District This data field name allows the user to enter
information about the taxing district.

Tax Table The tax table developed for use in the Mine
Model.

Technical Restrictions The tonnage of coal that is unavail-
able for mining because of technical reasons such as subjacent
or superjacent seams that are too close together to mine both
or where the coal seam is too thick to mine (the coal out of the
mining height would be technically restricted). Other techni-
cal restrictions could be areas where the roof is not stable,
where faulting is too dense, or where the beds are too steeply

dipping.

Threshold Sales Price The minimum free-on-board (FOB)
sales price required to recover all mine and beneficiation
operating costs, investment expenditures, and meet a specified
after-tax rate of return to investment.

Tons Prod(uced per) Shift Total run-of-mine tons of coal
produced per shift.

Tools The Tools pull-down menus allow the user to reset

the CoalVal database, access the Mine Data dialog page,

and access the Cost Indexing System. The user can also run
the Prep Plant Calculator from the menu and select whether
values from the Prep Plant Calculator can be used on the Mine
Assumptions page of the Mine Model dialog.

Total Annual Overhead The total number of salaried employ-
ees that the user has placed in the overhead salaried employee
group. For mine models using the longwall mining method,
the overhead is split between the longwall mine and the devel-
opment mine.

Total Annual Salary The total of annual salary of all salaried
employees.

Total Fuel and Lube (F&L) per Day The fuel and lube (F&L)
costs are calculated from the F&L cost per hour recorded in
the Equipment Data Entry tables.

Total Depreciation per Day The daily depreciation calculated
from the total amount of equipment, hours worked per day,
and the hourly depreciation.

Total Hrs per Day Total hours per day are scheduled for
employees, equipment, and infrastructure. The calculations are
generally hours per shift times shifts per day times the number
of employees or equipment.

Total Indirect Cost The total of all indirect costs. The indirect
cost per ton is calculated by dividing the indirect cost by the
raw tons produced per year.

Total Repair and Maintenance (R&M) per Day The total
repair and maintenance (R&M) calculated from the R&M per
hour cost recorded in the Equipment Data Entry tables.

Total Payroll The total annual payroll for wage or hourly
employees as calculated by adding the daily payroll costs and
multiplying by the days worked per year by employee group.
This value is placed in the payroll field of the direct cost. See
Cost Assumptions.

Total Salary per Year The total number of salaried employ-
ees multiplied by the base salary per year.

Total Tax The annual total of all the royalties and taxes cal-
culated for the Operating Report. For all Royalties, Taxes, and
Fees, the cost per ton is calculated by dividing the rate by sale-
able tons of coal (run-of-mine or washed) produced per year.

Total Tons to Market for all Calculated LPU”s The total of
summing the marketable coal from all the logical production
units contained in all resource areas.



Truck Rental Expenses The monthly rental of mechanics’
trucks and tools when outside mechanic services are used.

Unit Cost The purchase price of each piece of capital equip-
ment. The value entered by the user for the cost of the equip-
ment, including transportation and erection costs.

Usable Life Years Calculated data field from the user-entered
depreciation.

User entered Prep Plant Cost If the user desires to use his
or her own prep plant costs, this check box must be checked
and the user must enter a cost per ton for prep plant costs into
the data entry field below the box. If the user desires to use
CoalVal’s prep plant cost, then the check box should be left
unchecked.

Utilities The annual cost for utilities to operate the mine.
This cost does not include electrically driven equipment such
as shovels, draglines, conveyor belts, and similar equipment
that has an electric operating cost component in the equipment
operating costs.

Valuation of Developed Resources The value of coal in
dollars per ton that is within the current permit area, where
facilities are in place and the coal is expected to be mined in
the near term.

Valuation of Undeveloped Resources The value of in situ
coal in dollars per ton that will not be mined in the near term.
Typically, it is the same value per ton as the acquisition cost.

Valuation Rate The percentage rate of the full assessment
value at which property taxes are applied. If property taxes are
to be applied to the full assessment value, then the valuation
rate is 100 percent. It is not uncommon to have the property
tax rate applied to a fraction of the full assessment rate.

Wages This item indexes the Wages cost found on the
Wages dialog of the Mine Data window.

Wages ID A unique value that CoalVal assigns to each wage
category.

Washed (coal) This cost is used by the Area Resource Cal-
culation report. If the coal is washed, then the associated costs
will be used in the report. However, if the coal is not washed
and the run-of-mine product is saleable, then no wash costs
will be added to the total production costs.

Years for Depreciation A data field used for selecting the
number of years to depreciate a piece of equipment. Note: Dis-
counted Cash Flow (DCF) analysis does not use the data field
for real property. The DCF analysis depreciates real property
over the life of the mine. This data field is used for all mine
models except truck and shovel and dragline.
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