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BASIC ESTIMATED CAPITAL INVESTMENT AND OPERATING COSTS
FOR SUBBITUMINOUS AND LIGNITE COAL STRIP MINES

Mines With Annual Production of 3, 4, and 5 MMtpy ROM Coal
by

Louis H. Berkshire

ABSTRACT

This study, prepared by the Process Evaluation Office, Division of Systems
Engineering, Fossil Energy, estimates typical capital investments, operating
costs, and the required selling prices for coal produced from hypothetical sub-
bituminous and lignite strip mines in the Northern Great Plains province. Annual
production for the subbituminous mine is 4 million tons; for the lignite mines,
it is 3 and 5 million tons. Wage and union welfare rates are those that went
into effect under the Western Coal Wage Agreement of 1977. Costs of materials
and equipment are based on first-quarter 1979 indexes. It is assumed that the
mines have a 20-year life. Two selling prices for coal were determined for each
mine-—one based on 12~, 15~, and 20-percent returns on equity, and the other
based on the same returns with a debt-equity split of 1:2 with 9 percent interest
paid on debt dollars.

Investments for the mines are summarized in the following tabulation:

Size of mine, MMtpy
Ttem 3 A 5
Initial capital investment,
MM dollars...... seessssasonse 31.5 46.6 73.6
Total capital investment,
MM dollarSeeseeosoasoosssoas 47.8 67.2 101.3
INTRODUCTION

Growing public concern about the increasing demand for energy and the
diminishing availability of energy supplies has brought about a renewed interest
in coal, America's most abundant fossil energy resource. Since economics is an
important factor in determining the extent to which coal will be mined, the
Process Evaluation Office of the Department of Energy is preparing reports that
will provide estimated capital investment and operating costs for hypothetical
coal mines utilizing various mining methods.

This report presents a basic study of capital investment and operating
costs for three hypothetical strip mines located in the Northern Great Plains
provinces. Since costs are affected by many factors, any particular mine, in
reality, will have to be considered in relation to its own special situation and
requirements. It is hoped that this report will provide an indication of the

lfconomist.
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approximate economics of strip mining of coal under average conditions.
GENERAL MINING PLAN

The mines are assumed to remove overburden 3 shifts per day, 345 days per
year. Coal loading operates 2 shifts per day, 220 days per year. Topsoil is
removed with a wheel tractor scraper and stored. The incoming high voltage is
reduced to 7,200 volts before it enters the mine power system. Portable sub=-
stations and power centers will provide proper voltage for each piece of equip~
ment. Overburden drills, stripping equipment, loading shovels, pumps, and
lighting equipment are operated by electric power.

The first site, a 3-MMtpy mine, is based on a 20-foot seam of lignite coal
with an average of 60 feet of -overburden. The overburden is unconsolidated, and
blasting is unnecessary. The coal must be blasted before it can be removed.
Holes will be ‘drilled on 10-foot centers.

The overburden is removed by a 34-~cubic-yard dragline. Overburden from the
initial  cut. is stored; that from subsequent cuts is placed in previously mined
areas. A bulldozer will work with the dragline. Coal is loaded into four 100-ton
trucks each shift by a 10-cubic-yard electric-shovel and is hauled 4 miles over
company roads to a loading point. One additional truck is available as a standby
unit. A front-end loader is used with the loading shovel for cleanup and loading.

The second site is a 4-MMtpy mine. A 30-foot seam of subbituminous coal has
an average overburden of 120 feet. The overburden is consolidated, and blasting
is required. ‘Holes will be ‘drilled on 20-foot centers. The coal must also be
blasted before it can be removed. Holes will be drilled on 7-foot centers.

The overburden is removed by a 60-~cubic-yard dragline. A bulldozer will
work with the dragline. After the first cut the dragline will place the over-
burden 1in mined-out areas.  Coal is loaded by a 15-cubic-~yard electric shovel
into 'six 100~ton trucks and hauled 4 miles over company roads to a loading point.
One additional truck will be available for standby, and a front-end loader will
also work with the loading shovel.

The third site is-a 5-MMtpy mine. The 10-foot lignite coal seam has an
average overburden of 50 feet. The overburden is unconsolidated and does not
require blasting. It is necessary to blast the coal. ' Holes will be drilled on
10~foot centers.

A 95-cubic-yard dragline removes the overburden. The initial overburden is
stored; that from subsequent cuts is placed in previously mined areas. 'Again, a
bulldozer will build a pad for the dragline to move on. A 17~cubic~yard shovel
will load coal into six 120-ton trucks that haul it 4 miles to a loading point.
Standby truck capacity will also be available, and a front-end loader will work
with the loading shovel.

Table 1 describes the principal pieces of equipment.
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TABLE 1. - Major equipment list

. N Mine size, MMtpy
Equipment and description 30 0 E0
Over§urden removal Electric

Drill...coocevenonncnscsnnnnnans 9-7/8
Hole diameter, inch........... 70.0
Maximum bit loading, Mlb...... ’

Dragline.ceeevsvevooesocnns cees Electric Electric Electric
Bucket capacity, cu yd..... oo 34 60 95
Boom length, ft....cocevuoeons 275 325 360
Dumping radius, ft.......c00.s 240 290 340

Bulldozer:

Flywheel horsepower........... 410 410 410
Coal removal and loading:

Shovel..... Cesseenertecascessnns Electric Electric Electric
Bucket capacity, cu yd........ 10 15 17
Boom length, ft.....o00ceoonan 40.2 65 50
Dumping ht, ft.eiiieeerennnnss 27.2 46.25 31.75

Front-end loader, rubber-tired:

Bucket capacity, cu yd........ 6 6 10
Flywheel horsepower......c.s.. 325 325 680
Coal haulage:

Truck, bottom dump:?

Capacity, ton....... ceesesaens 100 100 120
HOrSepoWeT . vooesoccconeecnoss 635 635 1,000

Acreages shown in table 2 are necessary to provide the coal needed to sustain
a 20-year mining operation.

TABLE 2. - Acreages required to provide coal necessary to
sustain a 20-yr operation

Production, Average seam Annual acres required,
tons per year thickness, ft 90~percent recovery
3,000,000 20 98
4,000,000 30 84
5,000,000 10 327
PREPARATION

Loading run-of-mine (ROM) is no longer the general practice in the coal
mining industry; instead, the coal is treated in a coal preparation plant. The
degree of beneficiation and, therefore, the cost is determined largely by-the
product specifications of the intended market and the return to the operator.
Current coal preparation processes encompass a broad spectrum of treatment rang-
ing from simple crushing and screening to elaborate systems that include flota-
tion circuits and thermal drying.
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Because this study does not relate to a specific mine site, seam, or an
exact market, it does not include a preparation plant. To afford the reader
an appreciation of costs of coal upgrading, the following general costs are
included. Assuming a capacity of 3 million tons per year ROM, the operating
cost per ton will vary between $0.08 for breaking only to $3.66 for an elabor-
ate cleaning system.2 Capital investment will range from $6.8 to $50 million.
The :above-cited costs are at the May 1978 level.

STORAGE AND UNIT TRAIN LOADING

Facilities for coal storage and unit train loading are included in the
economics of the mine model. ‘Included in the storage and loading section are
a breaker to separate rock and provide partial ‘sizing prior to storage, belt-
ing, feeders, surge bin, automatic loading controls, and track. ‘A sufficient
number of unit trains per working day will be loaded to keep up with the out-
put of the mines.

BLACK LUNG BENEFITS REVENUE ACT OF 1977

This tax is imposed on coal sold or used by the producer after March 31,
1978. The producer is liable for the tax for coal mined from a surface mine.
The rate is 25 cents per ton or 2 percent of the sale price if the price is
less than $12.50 per ton. ‘For purposes of determining both .the amount of coal
sold by a producer and the sales price of the coal, the point of sale is f.o.b.
mine, or f.o.b. cleaning plant if the producer cleans the coal before selling
it. ~Lignite is exempt from the tax.3 In this study it is arbitrarily assumed
that 'a-flat rate of 25 cents per ton tax will be imposed on the subbituminous
coal produced and mno ‘tax on lignite produced. It is:acknowledged that the tax
could be less; however, because the operating costs were developed for run-of-
mine and not for cleaned coal, and also because of the limitation that there
is no account made for coal preparation which would significantlv increase
the cost 'of production, the author feels this assumption of 25 cents per ton is
not ‘extreme.

SEVERANCE TAX

Table '3 is a partial listing of some states and their respective tax rates
A more recent and comprehensive listing of coal severance taxes levied by state
is presented in Coal Week.* 1In some states, the severance tax is replaced by
another form of taxation. For example, West Virginia has a business and occupa
tion tax of $3.85 per $100 value of coal sold. Because this study is not
intended to be site ‘specific, a severance tax of $0.83 per ton is used. In
developing mining costs for a specific area, one 'should be aware that severance
taxes can be significant and should be included.

27 immerman, Raymond E. Preparation Trends. World Coal, v. 4, No. 7, July
1978, pp. 15, 17.

3Federal Register, v. 43, No. 66, Apr. 5, 1978, pp. 14305-14307.

“Coal Week. Coal and Taxation: U.S. and Canada., Part I, v. 4, No. 16,
Apr. 17, 1978, p. 7. Part il, v. 4, No. 17, Apr. 24, 1978, p. 7. Part III,
v. 4, No. 18, May. 1, 1978, p. 7.



TABLE 3. - Coal severance tax

State Rate per Percent of
ton value

Alabama......... $0.335

" Arkansas........ .02
Colorado........ 1.30
Kentucky........ 4,25
Maryland........ .15
Montana...eeeoe. 235,0
New Mexico...... 3.38
North Dakota.... %.65
Ohio.eceeeeonnns .04
Tennessee....... .20
Wyoming..ceoose. 510.1

lBasic severance tax rate 60¢/ton includes credits
that cut the rate to 30¢/ton for underground coal and
lignite.

307 severance tax on the value of the coal at the
mine mouth. County and local taxes on production
average about 5%. The total effective tax on coal is
about 35%.

3Severance tax of 38¢/ton for steam coal and 18¢/ton
for metallurgical coal. See footnote 4 of text.

“65¢/ton and increases l¢/ton for every 17 increase
in the Producer Price Index. The tax for the first
quarter 1978 is 69¢ per ton.

SSee footnote 4 of text.

ABANDONED MINE RECLAMATION FUND

The abandoned mine reclamation fund, administered by the Office of Surface
Mining Reclamation and Enforcement, is used to rectify adverse effects of past
mining operations and to alleviate dangers to public health and safety through
Federal and state reclamation programs. The fee is 35 cents for surface mined
coal except when the surface mined coal is less than $3.50 per ton; then the fee
is 10 percent of the wvalue. Lignite is the only exception. The fee for lignite
is 10 cents per ton on coal that has a value of $5 or greater; if the value of
lignite is less than $5 per ton, the fee is 2 percent of the value. The fee is
imposed when coal is sold, or when it is used by the operator. Fees of 35 cents
and 10 cents were used in this study for subbituminous and lignite coal
respectively.

ESTIMATING PROCEDURES
The time required to develop a mine varys because of the lead time neces-

sary for permit acceptance and equipment delivery and erection. The time period
used in this report assumes a point in time after all permits have been accepted.
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The cost of reclamation depends on many factors which include, but are not
limited to, terrain, soil, vegetation, type and thickness of overburden, thick-
ness of coalbed, ground and surface water, climate, size and type of equipment,
method of mining, reclamation laws and regulations, and the operator's method
of reclamation. Problems inherent in a specific area may increase reclamation
costs by a factor of two or more over those which have been used in this report.

Information supporting the cost figures in this study is included in tables
that make up appendixes A, B. and C. The following tables are included for each
of the mines:

Capital investment summary

Manning

Depreciation

Estimated ‘annual operating cost

Working capital and total capital investment

Discounted cash flow summary and analysis, 100% equity

Discounted cash flow summary and analysis, debt-equity
split of 1:2

NN L0 N

ASSUMPTIONS

1. Deferred capital cost includes not only the.cost of replacing equipment
but also the cost of new permanent haulage roads, new power lines, and possible
new capital to meet unexpected reclamation and envirommental requirements.

2. Equipment and material costs were obtained from recent vendor quotes or
literature and other sources. Costs were adjusted to first quarter 1979 using
an index furnished by equipment manufacturers.

3. 'Noallowance is made for inflation for future expenditures. At the ‘end
of the twentieth year, all assets are disposed of. . The value of working capital
at that time is the same as its initial value, and all other assets (except coal
haulage trucks) are assumed to be fullydepreciated with no salvage value.

4. 'This study does not-include costs for coal preparation.

5. . There will be an interchange of equipment between reclamation, road
building, and other projects. No attempt has been made to judge the percent of
time spent on specific projects since so many factors affect the moves.

6. . 0ut of the several different ways that coal properties may be acquired
for mining, payment by royalty of 12.5 percent of the selling price was chosen
for this study.

7. Discounted cash flows were run for 100 percent equity and for a debt/
equity ratio of 1:2,  Interest paid on debt was 9 percent.

8. Land reclamation cost. does not include the future cost associated with
the Surface Mining Control and Reclamation Act of 1977,

Table ‘4 tabulates specific assumptions used to develop the studies for the
mines.
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TABLE 4. - Assumptions

Mine size, MMtpy
Unit 3.0 4.0 5.0
Overburden removal:
Average depth, ft........ 60 120 50
Digging conditions!...... Medium Medium-hard Medium
Average swell factor..... 30% 35% 25%
Drill pattern...ceccceess 20" centers
Powder factor, 1b/cu yd.. -4
Cut width, ft..eeecovonns 100 100 100
Scheduled operating hours |7,200 7,200 7,200
Operating efficiency..... .83 .83 .83
Dragline bucket fill
faCtOT eroconcenranssns .8 .8 .8
Coal removal:
Seam thickness, ft....... 20 30 10
Coal recovery, percent... 90 90 90
Coal density, ton/acre ft |1,700 1,770 1,700
Drill pattern....ceoeeeons 10' centers 7' centers 10' centers
Powder factor, lb/cu yd.. .15 .15 .15
Scheduled operating hours [3,520 3,520 3,520
Operating efficiency..... .83 .83 .83
Loading shovel fill
factor.seescosncasasnos .85 .85 .85
Coal haulage:
Distance, mileS..ccocsuso 4 4 4

‘Medium digging--unconsolidated or partially consolidated materials-~-packed

earth, clay.

Medium-hard digging--well blasted limestone, heavy wet clay, weaker ores,

gravel with large boulders.

SUMMARY

This report furnishes cost analyses for three hypothetical coal strip

mines.

selling prices is given in table 5.

A summary of total capital investment, operating cost, royalty, and
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TABLE 5. ~ Summary of capital investment, operating cost, royalty,

and selling prices by annual output capacity

Mine size, MMtpv
1tem 3.0 4.0 5.0
Estimated initial capital
investment.scoeeessscoossccns $31,541,000 $46,590,000 $73,570,000
Estimated deferred capital
investment. . cceeecoscacsoesss 16,291,000 20,577,000 27,750,000
Total.eveaioeoccoonaoessa 47,832,000 67,167,000 101,320,000
Capital investment per ton of
Production. i vecesesioscscscos 15.94 16.79 20.26
Operating cost per year,
without royalty..ceeveseosons 13,397,300 24,083,700 25,543,600
Operating cost per ton of _
Production. v ee:oieeaacsonss 4.47 6.02 5.11
Royalty cost per year:
100 percent equity:
12 percent DCFl........... 2,486,800 4,287,200 5,063,600
15 percent DCF.. ..ot 2,724,500 4,579,500 5,619,700
20 percent DCF. .. is oo 3,153,800 5,215,300 6,625,000
Debt/equity ratio = 1:2:
12 percent DCF...... . 0u 2,393,100 4,151,000 4,762,900
15 percent DCF.. .. vt 2,509,300 4,323,400 5,039,900
20 percent DCF.. . ..veiees. 2,747,100 4,636,000 5,676,500
Selling price per ton:
100 percent equity:
12 percent DCF..cvuonscnso 6.63 8.57 8.10
15 percent DCF. . cvevevonns 7.27 9.16 8.99
20 percent DCF....cieennva 8.41 10.43 10.60
Debt/equity ratio = 1:2
12 percent DCF..oviviocasse 6.38 8.30 7.62
15 percent DCF..c.veevoses 6.69 8.65 8.06
20 percent DCF......{.. ... 7.33 9.27 9.08

Ipiscounted cash flow.
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APPENDIX A.--3-MMtpy mine

TABLE A-1. - Capital investment summary, 3-MMtpy mine

Item Quantity Total cost
Topsoil removal and reclamation:
Wheel tractor SCraper.ccecscssssss cesesesans 2 $587,000
Bulldozer....... cescecons ceececessnessesens . 2 534,000
Overburden removal:
Dragline..c.cevsvocsss ceceseasoean ceceeseenen 1 9,030,000
Cable handler and reel...... ceecesesescecnss 1 84,000
Bulldozer......... ceeaoe ceeseccccsnecscecnaas 1 267,000
Coal removal and loading:
Coal loading shovel.......ouu0ces chesessons - 1 1,687,000
Front-end loader...cceeoeesososcscsnacccsanco 1 226,000
Coal drill....ccoceeecenccnns cecescescsen s 1 53,000
Explosive truck........ ssecsessesssssenss oo 1 12,000
Coal haulage, truck:i..o..... seeescaons cecenenean 5 1,880,000
Maintenance equipment:
Road grader...... ceesenan ceeenes ceoeee ceeoen 1 168,000
Water trucKk..oeeeeeesoneacanacococoaanssonns 1 59,000
Lubrication truck.....oseeseecscnoceceonoses 1 56,000
Fuel truck...vveeeeseccennscne cesscasecennns 1 16,000
Mechanic trucKk..eeeoeococosnosessososs cresnn 1 30,000
Welding truck...oeeeieeeeaes tesseoasecessans 1 25,000
Electrician truck...... wecececassasnaan oo 1 14,000
Supply truck....eeeeencnons cessesacane ceeens 1 18,000
Pickup truck...... S heessecscessaesesassannna 4 32,000
Crane truck..ceoveoocoocons cesecne cecsacaaea 1 126,000
Auxiliary:
Pump (portable)......... Ceeeseseeistotaaaenn 11,000
Floodlights and tOWerS..coecesosovsooassosass 17,000
Communication..eeecesecceccoosccsosacnss cesocn 18,000
Power setup....coccececvcsns cessacssesnsaeees 702,000
Cable..ievvenerooooonsnoanns teesereenseanana 747,000
Explosive storage facilities......cccevene - 21,000
Office and washhous€....ccvecovosscossanncnsce 214,000
Shop and warehouse....coeevcecnn toessoeennas 480,000
0il and fuel storage....ccococeees cesssanses 32,000
Initial road construction......ceeoveocooses 160,000
Site preparation........ eseseeresosoanense 133,000
Exploration...eeeescooss seeeseerecseernseons 107,000
Environmental Study....eceecensosocaceooocns 300,000
Silo and unit train loading facilities...... 4,014,000
Total direct...oevovvocecccnoos seceeesans 21,860,000
Field indirect....... cescscsenssecanesaeseaans 437,000
Total consStruCtion...ovcoescocscossaocnsass 22,297,000
Engineering......s.. cecesesessesecocossanasanns 446,000
Overhead and administration......ccoeecessoe .. 1,115,000
23,858,000
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TABLE A-1. - Capital investment summary. 3-MMtpy mine - Continued

Item Quantity Total cost

Carried forward......... ceescoaans cocecosoanaans 23,858,000
CONEANEONCY e e v venocovenoeneeenoneennennnns cens __ 3,579,000
27,437,000

Fee..ioieeeococscncocnnonansa ceceasennen ceerennas 549,000
27,986,000

Interest during development......coccevecocccocsa 1,399,000
Net estimate.....:.. s e e o ecsincacevneacsas 29,385,000




TABLE A-2. -~ Manning, 3-MMtpy mine
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Personnel Total Wages Cost Cost
per day per vyear per ton
Topsoil removal and reclamation:
Wheel tractor scraper operator.. 6 $87.36 $116,636
Bulldozer Operator.eceoeosscovoos 6 87.36 116,636
12 233,272 $0.08
Overburden removal:
Bulldozer operatorZ............. 3 87.36 111,921
Dragline OperatorZ......eeeeee.. 3 92.48 118,374
Dragline oilerZ.......cccvevnn.. 3 87.36 111,921
Dragline groundman®............. 3 87.36 111,921
12 454,137 .15
Coal removal and loading:
Shovel operator....ceeevesosons 2 92.48 41,132
Shovel 0iler.e..ccececevccocnses 2 87.36 38,878
Front-end loader operator...... 2 87.36 38,878
Explosive truck driver......... 2 83.92 36,926
Pitman. .ceeeoecceccooosccscesas 6 79.12 105,759
Driller...c.oceeeeeeccecncannannns 2 83.92 37,365
Driller helper......cccevovoans 2 79.12 35,253
ShOOLEY . ceeceoconesanscoconanas 1 83.92 18,462
Shooter helper....cceeoscovonane 1 79.12 17,406
20 370,059 .12
Coal haulage, truck driver....... 8 83.92 149,459 .05
Maintenance:
Road grader operator.....eoea.. 2 87.36 38,878
Water truck operator...cccesses 2 79.12 35,252
Fuel truck driver.....coveveees 2 79.12 35,252
Lubrication truck driver....... 3 79.12 53,186
Supply truck driver...c.ocesae 2 79.12 35,252
Mechanic...eeooveeeocooooconnns 10 89.84 201,079
FElectrician....cveeenesnvecnasn 6 89.84 120,525
Welder..ooooeesenenncrnnconnons 6 89.84 120,525
33 639,949 .21
Utility, utilityman......cooeu... 8 79.12 141,628 .05
Unit train loading:
Railroad car loader......coou.. 2 83.92 37,364
Beltman..oeeeeeeseonenncencnaans 4 79.84 71,140
6 108,504 .04
Salary:
Superintendent.....c.ceoeeennee 1 37,500
General pit foreman......eoceo. 1 25,500
Pit foreman...coceosvcasocoocns 3 61,500
Maintenance superintendent..... 1 28,000
Maintenance foreman....ceceosco. 3 61,500
Mining engineer.......oevovvass 1 29,000
Geologist.vevevrvnoooneassocnne 1 21,500
Environmental specialist....... 1 19,500
Safety inspector.....ceeocensos 3 57,000
Office manager....cceoveevcosns 1 20,500
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TABLE A-2, - Mining, 3-MMtpy mine - Continued

Personnel Total Wages® Cost Cost

per day per vear per ton
Purchasing agent. . . . . . : . 1 20,500
Timekeeper. . . . v « « ¢ & ¢ & 1 14,000
Bookkeeper. . . .+ . . . 4 . . . 1 14,000
Warehouseman. . . . . « %o o o & 3 39,000

22 449,000 | .15
Total labor and supervision. 121 2,546,000 .85

‘Figures in this column are for the day shift. Shift differentials for other
shifts are reflected in the final column. Wages are those established in ‘the
Western Surface Coal Mine Agreement of 1977.

2345 days per year. All other personnel 220 days per year.
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TABLE A-3. - Depreciation schedule, 3-MMtpy mine

Item

Straight-line
depreciation,

Yearly charge,

dollars
years
Topsoil removal and reclamation:
Wheel tractOor SCraper....... Cecsesenne 5 105,900
Bulldozer..... thessesenansas chesssanen 7 76,300
Overburden removal:
Dragline........ cesossases ceeseenennns 20 451,500
Cable handler and reel........ ceesenon 20 4,200
BulldozZer..ceoceseooescocononons ceeeos 3 89,000
Coal removal and loading:
Coal loading shovel....ccooesoassnsase 20 84,400
Front-end loader.....c... ceceocssacense 5 42,000
Coal drill........ eesesensscens e 10 5,300
Explosive truck...ococose cecceccsanass 5 2,200
Coal haulage, trucke.ceoeecevecossaoss oo 7 233,800
Maintenance equipment:
Road grader........ ceecace sesesnoancss 7 22,200
Water truCK..eosesoeccasoscocccasssascaas 10 5,600
Lubrication truck....... heeossens ceone 10 5,200
Fuel truck.oveeocoeeese ceones ceeeseees 10 1,500
Mechanic £ruck. ..eveeeeceoocovocosnsos 5 5,700
Welding trucke.o.eeeeonaass ceeeeseeans 5 4,700
Electrician truck..cccvconreccanncocsns 5 2,700
Supply truck...... ecosccsne cessseen .o 5 3,400
Pickup truck..... Ceccosacssssanssas .ee 3 10,100
Crane trucKk..ceseeccescoascsssssnscns . 10 12,000
Auxiliary:
Pump (portable)....... crececescecannne 10 1,100
Floodlights and tOWerS...:secceosscsse 10 1,700
Communication.....co.e. sececceonsssss 10 1,800
Power SeLtUP.ccessccosss N cecenoocs 20 35,100
Cable..cveroccocnnannss ceeens ceuresaas 5 149,400
Explosive storage facilities....... .o 20 1,100
Office and washhouse..... cecsanse cosean 20 16,700
Shop and warehousSE..vesoeoscovososs voe 20 24,000
0il and fuel storage....... e esecsans 20 1,600
Initial road construction..... secene .o 20 8,000
Site preparatiof.e...cecouoos cesssssens 20 6,700
Exploration......ceee.. Ceeacaens ceeene 20 5,400
Environmental Study.e.esescesccocsosas 20 15,000
Silo and unit train loading facilities 20 200,700
Interim equipment replacement......... 20 200,000
1,830,000
Depreciation for field indirect,
engineering, overhead and adminis-
tration, contingency, fee, and
interest during development......c.e0. 20 376,300
Total..o.veeens fieseisesenascanas . 12,206,300

180.74 per tom.

NOTE :~-Rubber-tired vehicles reflect depreciation excluding tires, which are

shown as an operating expense.
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TABLE A-4. - Estimated annual operating cost, 3-MMtpy mine

Ttem Annual cost Cost per ton
Direct cost:
Production:
LADOT . i it ovsonocenscocsscsonsossccanss $1,457,100 $0.49
SUPEEVISION. cevossuoosoecssecoscnsiasas 359,500 .12
1,816,600 .61
Maintenance:
Labor. .. ieeieeieoniooosonsabsacasssssss 639,900 .21
SUPErvision...ececsecnnconroccaoneessn 89,500 .03
729,400 .24
Total labor and supervision.......... 2,546,000 .85
Operating supplies:
Spare PATLS..ccoonciocsosoassseesossnos 763,000 .26
Fuel, o0il, and lubrication.........c.. 297,000 S10
Drill biES. e aissoeecnsocsoesesossassi 43,000 .01
T X @S, e e e o osionssonsosaneosesscesssas 247,000 .08
EXPlOSives . v eeenaseoisesosocosesses 154,000 .05
MiscellaneoUusS . s ceeocsososesaaessssosss 254,000 .08
1,758,000 .58
Electricity.eeseeesonionsosinsoatooosnssss 486,000 .16
Contracted for discing, mulching, lim- :
ing, fertilizer, and seeding.....s:.is 600,000 .20
Payroll overhead (40 percent of payroll) 1,018,400 .34
Pension and welfare plans........... sees 506,400 w17
Royalty (12.5 percent of selling price)! 2,724,500 .91
Severance tax.:. .. S eaaasesienseenis e 2,490,000 .83
Strip licensSe..ccevsosssosorcesassnnscans 1,000
Federal reclamation fund...... .....0..n. 300,000 210
Indirect cost (15 percent of labor,
maintenance, and supplies).iceicoesoscne 645,600 21
Fixed cost:
-Taxes and ‘insurance (3 percent of mine
COSE) v i veevoeensiososionnanssssionssnsss 839,600 .28
Depreciation. .cvsiocssesecsoassconsacsss 2,206,300 74
3,045,900 1.02
Total..ooveivocoooscoonsnscsosasssas 16,121,800 5.37

115 percent discounted cash flow rate of return, 100 percent equity.
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TABLE A-5. - Working capital and total capital investment, 3-MMtpy mine

Estimated working capital:

Direct 18boT..ecievorconaoeannoans Ceeeeeeraeanaaaaa 3 months... $636,500
Operating SUPPLieS.ceeereneteenononacosososssccoconsnns do...... 439,500
Payroll overhead....coevieeiiineeecaneoceooooccasananna do...... 254,600
IndiTect COSteeoroconccoosnsnsaooonss e eemee e 4 months... 215,200
FiXed COSL.veovesooasocanoosnscanann ..0.5% of insurance base... 139,900
Strip bond. .. veereeonroocnroonnanneas Ceesanean Ceeeeaaaee e 147,000
Spare partS....ceeeee.. e e eeeteaes et s esanaaaeonaaas Ceeeeeaes 291,100
MiscellaneousS......ceeeeoe.- ceeeenee e seceaceeeenactenenaanann 32,200
Total working capital....eeveececeososconsososocnsconsssnons 2,156,000
Total estimated capital investment:

Total plant.....eeceeeeen e eeiesececeseaesetenaosnnaa ceeneeann 27,986,000
Interest during development....coceeereocooosss Cetecaeneeeeean 1,399,000
Subtotal..eeeevsn.. Cerieseeeeneeas C et eeecaeeeaeeeaeeeaaa 29,385,000
Working capital....eceveeeocnencanans Ceeeeieeeenean Ceeeaereaeae 2,156,000
Estimated initial capital investment.......cceeeeesecscosoonsses 31,541,000
Estimated deferred capital investment.....ooeoceoeooroccanoocsses 16,291,000
Total capital and deferred investment...oveeseeeeeoeioooss 147,832,000

1This is an average cost of $15.94 per ton of annual production.



TABLE A-6. - Discounted cash flow summary and analysis, 100% equity, 3-MMtpy mine
(Costs, except per-ton .selling price, are shown in thousands of dollars)
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11 200.0 5,933.0] .2149 43.0 1,275.0(3,000(|7.27{21,795.6{16,121.8 5,673.8({2,179.63,494.2{1,747.1|1,747.1
12 499.0 5,634.0| .1869 93.3 1,053.0({3,000({7.27(21,795.616,121.8 5,673.8{2,179.613,494.2]1,747.111,747.1
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38,388.3 .1

INet cash flow is depreciation + depletion + net profit - capital investment.

2Includes $2,724,500 royalty; $0.91 per tom.



TABLE A-7. - Discounted cash flow summary and analysis, debt-equity split of 1:2, 3-MMtpy mine

(Costs, éxcept per-ton seli}ng prices, are in thousands of dollars)
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INet cash flow is depreciation + depletion + net profit - capital investment.
2Includes $2,509,300 royalty; $0.84 per ton.
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APPENDIX B.--4~-MMtpy mine

TABLE B-1. ~ Capital investment summary, 4-MMtpy mine

Item Quantity Total cost
Topsoil removal and reclamation:
Wheel £ractor SCraper....cvoeeceeceosocionsos 2 $587,000
BulldoZer..osesuoocnonnssossccosossoscsssonssss 2 534,000
Overburden removal:
Dragline....ivesecococes ciecescsmanacianceses 1 15,880,000
Cable handler and reel....coceeeoossccoccacos 1 84,000
Drill...... A I S A A S 3 1,626,000
BUlldozer. .. ooseoeosaoosessscsosssensocesssenss 1 267,000
Explosive truck. .o ecceovscosssososesan e 1 12,000
Nitrate truck,.v.ecosecscss W hessseeeesseinnes 1 34,000
Coal removal -and loading:
Coal loading shovel....ceeoesessossonsannsense 1 2,110,000
Front—end 1oader.. ... .cveuvseccsnonsosnsecssas -1 226,000
Coal drill....... B S P S S 2 107,000
Coal haulage, truck. ... oeessoos Sesie s es s nes e s 7 2,632,000
Maintenance equipment:
Road grader..ec.oeeoseeesoses e s s ee s e ennes 1 168,000
Water truck i cees oo eosesessioossonossssnsses 1 59,000
Lubrication trucCK.eeoeeeessoovossosossoncsses 1 56,000
Fuel truckee . veveoessossoscoassocsscsssass ve e 1 16,000
Mechanic trucK.ieieeveosiosesvessenosoonionens 1 30,000
Welding CruCK: s eeesicssoonssesssosescnsscnssss 1 25,000
Electrician trucK. o coivssoreoesssosasocnssss 1 14,000
SUPPLY tTUCK.  vevesvsicooscnasooosossacsonsce 1 18,000
PickUp tTUCK. et eeosoocooscsocnsonossnsasnasss 4 32,000
Crane trucK.:.iciesscisonsosssossscscossocsoss 1 126,000
Auxiliary:
Pump (portable) . .veivseeeesocisoseasssossasoss 11,000
Floodlights and tOWeIrS.:..eeesssseessssossss 17,000
CommUNication. iveessaoscsssnsssssssnscsoasosss 18,000
POWeY  SEILUP. v vs v acesteeessscosasoecssasossasss 702,000
Cable. v vivoeicoaseoaninsesocsoicoaneonossss 747,000
Explosive storage facilities.....ciocinssoasss 53,000
Office and wWashhOUSE: cvesssresovosscnasisosasnso 214,000
Shop and warehousSe......toeieesccssonsososcas 534,000
0il and fuel storage....s.ceivescosesnsocscoss 32,000
Initial road CcONSErUCEION. ccvsonsoncsooncscss 160,000
Site preparation..cecieseceesessosncssoasasasns 133,000
Exploration....ceeseesesescscnsscs ceeesensane 107,000
Environmental study...eeeseicoccieoseossscsss 300,000
Silo .and unit train loading facilities....... 4,060,000
Total direct,. e eoesearoosscacosonsassss 31,731,000
Field dndirect. o .crecaccosonnococosossocsscacs 635,000
Total consStruction. . ceesoossvsvssasossoos 32,366,000
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TABLE B~1., - Capital investment summary, 4-MMtpy mine - Continued

Item Quantity Total cost

Total construction, carried forward... 32,366,000
Engineering..... Ceseiiisecscssernscsaeecnns 647,000
Overhead and administration......ceceeoeees ‘ 1,618,000
34,631,000

Contingency..cocecsosssscsosssscassnsosscosss 5,195,000
39,826,000

Feeu . useisoiensnosonaosanasnasocosssssasnans 797,000
40,623,000

Interest during development......ceeeeeeoss 2,031,000
Net eStimate.scoocecossosocssoaosssos 42,654,000




TABLE B~2. -~ Manning, 4-MMtpy mine
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Personnel Total Wagesr Cost Cost
per day per year per ton
Topsoil removal and reclamation:
Wheel tractor scraper operator. 6 $87.36 $116,636
Bulldozer oOperator....c.ceeeeses 6 87.36 116,636
12 233,272 $0.06
Overburden removal:
Bulldozer operatorZ........c.... 3 87.36 111,921
Drill operator?......cceeeeeecas 6 83.92 213,998
Drill helperZ...ceeeeeeceennnn. 6 79.12 201,902
ShoOter..ceeveeoscososcassosesse 2 83.92 36,925
Shooter helper....cceeiiecensea 2 79.12 34,813
Dragline operator?............. 3 92.48 118,374
Dragline oiler?.....vueeeenensn 3 87.36 111,921
Dragline groundman?............ 3 87.36 111,921
Dragline mechanic?......veuvenen 3 89.84 115,021
Explosive truck driver......... 2 83.92 36,925
Nitrate truck driver.......c... 2 83.92 36,925
: 35 1,130,646 .28
Coal removal ‘and loading:
Shovel operator...,... ve e enses 2 92.48 41,132
Shovel 0iler...ciocisossoconcss 2 87.36 38,878
Front-end loader operator...... 2 87.36 38,878
PiEmaN. . s v v asssoentsrosnsans 8 79.12 141,012
Driller...... ceeseesaniseeecens 4 83.92 74,730
Driller helper.cecoeeiecesnscos 4 79.12 70,506
ShoOter.eecsooeossosnnonossosses 2 83.92 36,925
Shooter helper.....iceoeecccces 2 79.12 34,813
, 26 ‘ 476,874 .12
Coal ‘haulage, truck driver....... 12 83.92 224,188 .06
Maintenance:
Road grader operator.c.iceoocess 2 87.36 38,878
Water truck driver....iceeecscs 2 79.12 35,252
Fuel truck driver...ccceeecooss 2 79.12 35,252
Lubrication truck driver....... 3 79.12 53,186
Supply truck driver....ccecvc.. 2 79.12 35,252
MechanicC....esvevosonosconscees 12 89.84 241,665
Electrician..c.vicecosescsscosoea 7 89.84 140,818
Welder..iosoeocosacsconssoncocsas 7 89.84 140,818
37 ’ 721,121 .18
Utility, utilityman....vcceoecoes 10 78.12 176,881 .04
Unit train loading:
Railroad car loader....cccoceees 2 83.92 37,364
BeltMAN. e evvaocesncaoconncannss 4 79.84 71,140
- 6 108,504 .03
Salary:
Superintendent.....cceevecccaes 1 37,500
General pit foreman....... Ceean 1 25,500
Pit foreman.....eeceeeeoes ceeon 3 61,500
Maintenance superintendent..... 1 28,000
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TABLE B-2. ~ Manning, 4-MMtpy mine - Continued

Personnel Total Wages' Cost Cost
per day per year per ton
Maintenance foreman. . . . . . 3 61,500
Mining engineer. . . . . . . . 1 29,000
Geologist. « « o« o o v o &« o & 1 21,500
Environmental specialist . 1 19,500
Safety inspector . . « . . 3 57,000
Office manager . . . . « . « 1 20,500
Purchasing agent . . . « . . . & 1 20,500
Timekeeper . « « ¢« ¢ o ¢ « . 1 14,000
Bookkeeper . . « .« . « ¢ . o . 1 14,000
Warehouseman . . . . . . 3 39,000
22 449,000 .11
Total labor and supervision. . 160 3,520,500 .88
1Figures in this column are for the day shift. Shift differentials for other

shifts are reflected in the final colummn.
Western Surface Coal Mine Agreement of 1977.
2345 days per year. All other personnel 220 days per year.

Wages are those established in the
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TABLE B-3. - Depreciation schedule, 4-MMtpy mine

Straight-line Yearl h
Item depreciation, y_chatge,
dollars
years
Topsoil removal and reclamation:
Wheel tractor SCraper...cceeececscecses 5 105,900
Bulldozetr........ Ceesecceaccnceenanoane 7 76,300
Overburden removal:
Dragline...... Ceeeeceeceteneaccaesanans 20 794,000
Cable handler and reel.....cccceveennnn. 20 4,200
Drilleceeecuieeeeeseneconennconaonsconas 10 162,600
BULldOZeTr .. iveooeeeosasoseosseacannaass 3 89,000
EXplosive trucCK....oceeeeeeeeonoeensons 5 2,200
Nitrate truCK....ceescocconccocoanansos 5 6,500
Coal removal and loading:
Coal loading shovel..e.cooeveoeeceoeons 20 105,500
Front—end 10ader.....cceeevvececncecens 5 42,000
€oal drill..cuuuiuiieeoneeonnennconnannns 10 10,700
Coal haulage, trucCK...eeoeeceeoeonocnoenns 7 326,900
Maintenance equipment:
Road grader........ e iseseesaieseasenn 7 22,200
Water trUCK. .. vevesvsoonennoascnnnnens 10 5,600
Lubrication trucK...ecoseeeaseocccncann 10 5,200
Fuel truck....iceeeccoooccoocans “essane 10 1,500
Mechanic trucCK:..veeeceoeceeneceeoannns 5 5,700
Welding truCK.euveeeeoeeeoncneneosonans 5 4,700
Electrician truck.:.ccoceevccosncoanosns 5 2,700
Supply truck......cevescacocacsscsnnnns 5 3,400
Pickup t¥uCK.coeooecsooscsoscacscoccans 3 10,100
Crane trUCK...ceeeeecocoooosanaonnaneans 10 12,000
Auxiliary:
Pump (portable)..veveceeeececcecncnnsns 10 1,100
Floodlights and LOWeIS..ceeeeeocaceeonn 10 1,700
CoOmMUNICAtioN. . eeeeececeacocoecoacannns 10 1,800
POWET SELUP:ecceaceceocsooncocacncnsnns 20 35,100
CaDle . veseessnoennsronesascscacononans 5 149,400
Explosive storage facilities........... 20 2,700
Office and washhouse...ceceveeecacaeann 20 10,700
Shop and warehousSe...ceeoeceoncenacennn 20 26,700
0il and fuel SLOTAZE.ccsvocconnccocanns 20 1,600
Initial road construction.....coeeeeees 20 8,000
Site Preparation.....cceececencaceacans 20 6,700
Exploration..c.svcacescoscscncscaossossse 20 5,400
Environmental Study...:eceoeovcocccaoosas 20 15,000
Silo and unit train loading facilities. 20 203,000
Interim equipment replacement.......... 20 250,000
2,517,800
Depreciation for field indirect, engi-
neering, overhead and administration,
contingency, fee, and interest during ,
development..... eesiaesetesesecassanees 20 546,200
TOtal. e eieooueencososonnasnncosanes 13,064,000

180.77 per ton.
NOTE :--Rubber—tired vehicles reflect depreciation excluding tires, which are
shown as an operating expense.
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TABLE B-4. - Estimated annual operating cost, 4-MMtpy mine

Cost
Item Annual cost per ton
Direct cost:
Production:
Labor.eeesrescuconssosoncssssoccssassss $2,350,400 $0.59
SUpPEervision..ccecscescossosocsoscscncce 359,500 .09
2,709,900 .68
Maintenance:
Labor.coecessencosoasosososossssassasss 721,100 .18
Supervision....coceccsoas tessessonsnnn 89,500 .02
810,600 .20
Total labor and supervision.......... 3,520,500 88
Operating supplies:
SPATe PATLS.scecococreceacscsssoconnss 1,224,000 .31
Fuel, oil, and lubrication.....eecec.. 387,000 .10
Drill bit.eeueunernneneneonsnnnonnnnne 294,000 .07
TATES e eneeoeoncenoconsnnscossosaocnses 339,000 .08
EXPloSivVeS..ceeeeneeseeeecooseoaoansns 2,709,000 .68
MiscellaneouS. .coeeeeeonecoconnassones 408,000 .10
5,361,000 1.34
ElectriCityeeeeeeececeeoncoveanoasoeancann 990,000 .25
Contracted for discing, mulching,
liming, fertilizer, and seeding....... 800,000 .20
Payroll overhead (40 percent of payroll) 1,408,200 35
Pension and welfare plans........cousuees 668,100 .17
Royalty (12.5 percent of selling price)!? 4,579,500 1.15
SEVETraNce LAX.soeesvovoscoosocasossoenss 3,320,000 .83
SEYip 1iCenSe.ceeenenoerocenesaccoasnnns 1,000
Federal reclamation fund......oveeeeeees 1,400,000 .35
Black lung benefit £aX....oci00s00c00as. 1,000,000 <25
Indirect cost (15 percent of labor,
maintenance, and supplies)....ccocencans 1,332,200 .33
Fixed cost:
Taxes and insurance (3 percent of mine
COSE) e v evuenonooncnosossssenoonncoanas 1,218,700 .30
Depreciation...cceeeeeceaerooscancnceonans 3,064,000 .77
4,282,700 1.07
TOtALle s coeoouonvonconocaooecscononass 28,663,200 7.17

‘15 percent discounted cash flow rate of return, 100 percent equity.
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TABLE B-5. - Working capital and total capital investment, 4-MMtpy mine

Estimated working capital:

Direct 1aboT.ccceeocensococcoocccocsnansas caseenne
Operating supplies........ cesesscsesasesescanesn
Payroll overhead....cccoeooenes ceenecvssoae
Indirect COSt.ceveecncesns csecsesencas cecsessoas
Fixed COSt.ieivevecoccasnncsni

Strip bond.ccceesn.. G sscescaseccesceeenunaseoasosnes
Spare PartS..cccscercsocconceccnncs ssssscenus
Miscellaneous....ceeseoses ceseesesosnenessssenee .

Total working capital...........

Total estimated capital investment:
Total plant....ccceeeioossssosa oo s
Interest during development.........

SUbEOtAl i s veeveroccnescsconvccncococascsoss
Working capital .. cevieessasonsossntsscse
Estimated initial capital investment.....
Estimated deferred capital investment........

2 6 %.6 068 59 09

s e ¢.0.8.0

Total capital and deferred investment........

ceoessolOicceos
............ do.venen
es.0s4 months...
esesses0.5%2 of insurance base...

2 95 60209 8. ¢e 8

% 6.3 65 6.6 0 6060 06 ¢ 8 8

@ ©6.096 2060020560 e 0

©2 6 ¢ 608 &0 6e 600

..3 months... $880,100
1,340,300
352,100
444,100
203,100
126,000
531,300

59,000

3,936,000

65 9 @80 © 9500 e 0
e o a0 @ a
966 58866000060

e ® 60608 e

40,623,000

® 2060 ¢0 005000

Ceesieenssesaines 2,031,000

42,654,000

3,936,000
46,590,000
cee.. 20,577,000
Ceeiieeeseee. 167,167,000

6.6 0 5 8. 8 9

IThis is an average cost of $16.79 per ton of annual production.



TABLE B-6. - Discounted cash flow summary and analysis, 100% equity, 4-MMtpy mine
(Costs, except per-tom selling price, are shown in thousands of dollars)
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INet cash flow is depreciation + depletion + net profit - capital investment.

2Includes $4,579,500 royalty; $1.14 per tonm.
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TABLE B~7. = Discounted cash flow summary and- analysis, debt-equity split of 1:2, 4-MMtpy mine
(Costs, except per~ton ‘selling price; are shown -in thousands of ‘dolldrs)
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nbe
INet cash flow is depreciation + depletion + net profit - capital investment.
2Tncludes $4,:323,400 royalty; $1.08 per ton.
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APPENDIX C,~-5-MMtpy mine

TABLE C~1. - Capital investment summary, 5-MMtpy mine

Item Quantity Total cost
Topsoil removal and reclamation:
Wheel tractor SCTrapPeT..ccsccsssssssssssona . & $1,174,000
Bulldozer....covcecaoia Weomescessacvene s oo 4 1,068,000
Overburden removal:
Dragline...cceocsevscs ceesuanan sesresosones 1 31,980,000
Cable handler and reel....coecoceosss vesens 1 84,000
Bulldozer..... et escssacoocasssssasscscaens 1 267,000
Coal removal and loading:
Coal loading shovel......cccs. seceaseseeses 1 2,332,000
Front-end loader....ccoco0c0 ceeroravesesess 1 352,000
Coal drill....cevveecccncsasn e ssesesseena 2 107,000
Explosive truck....oecececcoccocscns cecsenee 1 12,000
Coal haulage, truck...seeceesosrncaccssaconos 8 4,624,000
Maintenance equipment:
Road grader....cooveoosseoconcooon ceccasane 2 336,000
Water truck..... cesons eesessssane ceeosensos 2 118,000
Lubrication truck...oeeosas cescecosesaennas 1 56,000
Fuel truck......o0.. esecseannsaas sessenesen 1 16,000
Mechanic truck...cca.- cesesecseenae ceseases 2 60,000
Welding truck......... ceseee tescssesieannse 2 50,000
Electrician truck..ccoeoconn ceseasas secesena 2 28,000
Supply truck........... rsceceosssosse s . 1 18,000
Pickup truck..coevensovenncos ceessasens NN 6 48,000
Crane truck..cececoococasns eresesen seescoss 1 126,000
Auxiliary:
Pump (portable)....oceves Ceseesceseseacsaas : 16,000
Floodlights and towerS....eecseo- cobees cens 21,000
Communication..... cevsscessasase cesescssssen 21,000
Power.setupecosecess ceceeene ceescecsracnans 702,000
Cable.iessecnonsoes seastecencnsescosseens . 747,000
Explosive storage facilities....... sessanne 27,000
Office and washhouSE@...cossscessococsossonos 267,000
-Shop and warehouSe..seesescvcsososssoscasca . 615,000
0il and storage facilities......ccvo00ua oo 43,000
Initial road construction.......... cesecan 214,000
Site preparation...e.eeeevcecanscs heseoenea 133,000
Exploration....ceeceoee seeascens ceseeasenna 213,000
Environmental study...ccccceevee cenesesanon 450,000
Silo and unit train loading facilities..... 5,225,000
Total direct.cesocosascsosvossnsassansonse 51,550,000
Field indirect...cioecoccococscoccnns ceacenss 1,031,000
Total constructionN..ceviesocsonse ceseesen 52,581,000
Engineering.....c.c. csesessseeneseasseacess s 1,052,000
Overhead and administration....c..coocovocons 2,629,000
56,262,000




28

TABLE C-1. - Capital investment summary, 5-MMtpy mine - Continued

Quantity

Total cost

Item
Carried forward....ccvescoosssccconcaocsosns
CONLINgeNnCY. ococesecscissocasososonsocacenos
Feeoevioeoooosnons

Interest during development

oooooooooooooooo

Net estimate

oooooooooooooooooooooooo

56,262,000
8,439,000

64,701,000
1,294,000

65,995,000
3,300,000

69,295,000




TABLE C-~2. - Manning, 5-MMtpy mine
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Personnel Total Wages' Cogt Cost
per day . per year per ton
Topsoil and reclamation:
Wheel tractor scraper operator.. 12 87.36 233,272
Bulldozer operator..coecessossos 12 87.36 233,272
24 466,544 $0.09
Overburden removal:
Bulldozer operator «..sseescesss 3 87.36 111,921
Dragline operator «....ececece.. 3 92.48 118,374
Dragline 0iler?....eevcueensnnss 3 87.36 111,921
Dragline groundman®............. 3 87.36 111,921
Dragline mechanic®.............. 3 89.84 115,021
15 569,158 .12
Coal removal and loading:
Shovel OpPerator....cceeeeocescsas 2 92.48 41,132
Shovel O1ler...cceecocsosoceasas 2 87.36 38,878
Front-end loader.....c.eooesceoens 2 87.36 38,878
Driller...eeeeeececacesanancnnas 4 83.92 74,730
Driller helper....coceescecocnns 4 79.12 70,506
ShOOLET . s vvveevosensnseoansnssas 2 83.92 36,924
Shooter helper...eeceeeesoancans 2 79.12 34,812
Pitman. .ceeeceossosscesssoasscsoncs 12 79.12 211,518
30 547,378 A1
Coal haulage, truck driver........ 12 83.92 224,188 .05
Maintenance:
Road grader operator.....ccsesao 4 87.36 77,756
Water truck driver......eevveunes 4 79.12 70,504
Fuel truck driver....eeeeeeeones 2 79.12 35,252
Lubrication truck driver........ 3 79.12 53,186
Supply truck driver.........cco.. 2 79.12 35,252
MEeChaniC. coeeeevseoneoonooancnas 16 89.84 322,221
Electrician..ceeeeooecnosceancncs 10 89.84 201,080
Welder..oooeoerorosecosnconssanas 10 89.84 201,080
51 996,331 .20
Utility, utilityman......ccceeuunns 15 79.12 265,320 .05
Unit train loading:
Railroad car loader....eceececns 2 83.92 37,364
Beltman..cceeososoosssocsasscssnsos 4 79.84 71,140
6 108,504 .02
Salary:
Superintendent......ccovoesccnnn 1 37,500
General pit foreman.....ocevvoeo 1 25,500
Pit foreman....ccooacevssosossos 3 61,500
Maintenance superintendent...... 1 28,000
Maintenance foreman.........o... 3 61,500
Mining engineer.....cceoocescvsse 1 29,000
Geologist.cesocnccssnsscnsanaons 1 21,500
Environmental specialist........ 1 19,500
Safety Inspector...veseccacoosns 3 57,000
Office manager.....ceoneeecscses 1 20,500
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TABLE C~2. = Manning, 5-MMtpy mine - Continued

Personnel Total Wages' Cost Cost
per day per year per ton

Purchasing agent. . ¢« . . . & 1 20,500
Timekeeper. . . v o v 4 o . . 1 14,000
Bookkeeper. . o . v e v e s 1 14,000
Warehouseman. . . : o .« o . . 3 39,000

22 ; 449,000 .09

Total labor and supervision| 175 3,626,400 .73

Figures in this column are for the day shift. Shift differentials for other
shifts are reflected in the final column. Wages are those established in the
Western ‘Surface Coal Mine Agreement of 1977.

2345 days ‘per year. All other personnel 220 days .per year.
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TABLE C-3. - Depreciation schedule, 5-MMtpy mine

Straig@t—%ine Yearly charge,
Item depreciation, dollars
years
Topsoil removal and reclamation:
Wheel tracltor SCraper......eoeeeoosoasos 5 211,800
Bulldozer.....coveeeoncescsnccononsncsns 7 152,600
Overburden removal:
Dragline..ccouescovsascasocencssoacasscs 20 1,599,000
Cable handler and reel.....ccocecvocnss 20 4,200
Bulldozer..e.eeeeenoooocnaeonsoncssnons 3 89,000
Coal removal and leoading:
Coal loading shovel.......cceenoeencens 20 116,600
Front-end loader.....cceeeevceoocacasans 5 61,500
Coal drill.....eeiconcccancoanncosaonans 10 10,700
Explosive truck.....cooivoeecnoncansnss 5 2,200
Coal haulage, truck.e..e.coveeeeocecnnooons 7 579,200
Maintenance equipment:
Road grader...c.ceesecosnconcossosonsscs 7 44,400
Water truck...coeececononoonos e cesaana 10 11,200
Lubrication truck..esceseococosossoooscs 10 5,200
Fuel truck..eeee e ioeecevooononcconnonco 10 1,500
Mechanic trucKk...eeseciooooocvonsooanss 5 11,400
Welding truck...oiieeinieeenrnnensnsnn 5 9,400
Electrician truck...ceeeeeoecocoecnnons 5 5,400
Supply truck. . eiveeeenicennoecoosasns 5 3,400
Pickup trucCK..covoeeoecccovocsocanncanas 3 15,300
Crane trucK....eeeeececoeosoceccsoaoaoess 10 12,000
Auxiliary:
Pump (portable)..c.iceescecanconcsncsnsns 10 1,600
Floodlights and tOWEYS....ceeoseescocsse 10 2,100
Communication..cieeceoosssseacosaconsssas 10 2,100
POWET SEEUD.vsocsosnccsssnosvsscccncanss 20 35,100
Cable. .. et reneensensosscasoscoscnnans 5 149,400
Explosive storage facilities........... 20 1,400
Office and washhouse......cceicenccoass 20 13,400
Shop and warehouSe. ... ccvveevvcnacoonss 20 30,800
0il and fuel StOYage...vcvcvcsrocooanns 20 2,200
Initial road construction.....oocoeeees 20 10,700
Site preparation...cceceeecoeccscseonnss 20 6,700
Exploration..ceeeoeecnccoscosnnsnosasss 20 10,700
Environmental study..cccecocercaococase 20 22,500
Silo and unit train loading facilities. 20 261,300
Interim equipment replacement.......... 20 300,000
3,796,000
Depreciation for field indirect,
engineering, overhead and administra-
tion, contingency, fee, and interest
during development......eieeoeessocsnsss 20 887,300
TOEAl. e ereevoonsvseosnasosconssoaosns 14,683,300

1$0.94 per ton.

NOTE:--Rubber-tired vehicles reflect depreciation excluding tires, which are
shown as an operating expense.
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TABLE C-4. - Estimated annual operating cost, 5-MMtpy mine

Cost
Item Annual cost per ton
Direct cost:
Production:
LADOT e vt vvreoernonncsosooancesscsasasans $2,181,100 $0.44
Supervision....cceceicocscccacasos ceseee 359,500 .07
2,540,600 .51
Maintenance:
LabOT. i i e eeeccnnnosocacsonnsensancesass 996,300 .20
SUPETrViSion..oesccccnecsovsoscoscnconnes . 89,500 .02
1,085,800 .22
Total labor and supervision............ 3,626,400 .73
Operating supplies:
SPAre PALLS. ... csevossocsssassocssacanas 2,118,000 .42
Fuel, oil, and lubrication....cceoecescn 699,000 4
Drill bitS..iceoessssosssoscconsssnonasnse 160,000 , .03
TireS i vnseonssosnssssos D vee e 571,000 .12
EXPloSivesS. .voecieincesoocssconsoanasans 288,000 : .06
MiscellaneousS.cveesossorsscassessasensns 706,000 14
4,542,000 .91
Electricity.eivevesooaoeononsoaconsscnonsss 1,603,000 .32
Contracted for discing, mulching,
liming, fertilizer, and seeding......... 1,000,000 .20
Payroll overhead (40 percent of payroll).. 1,450,600 .29
Pension and welfare plansS...coececsscansse 782,100 » .16
Royalty (12.5 percent of selling price)l.. 5,619,700 1.12
SeVerance taAX.c.oeseecisoesoscecssesossscss 4,150,000 .83
Strip license.... i oceicesessoncanassacs 1,000
Federal reclamation fund...ocecisosvevsossss 500,000 .10
Indirect cost (15 percent of labor,
maintenance, and supplies)...ccccunsseaceen 1,225,300 .24
Fixed cost:
Taxes and insurance, 3 percent of mine
COSE) oo veroooeionssniosenassconassosssosa 1,979,900 .39
Depreciation. . .occesecsoscosossecssaonnons 4,683,300 .94
6,663,200 1.33
TOEal. . .coesocecocaossossscsosoncssans 31,163,300 6.23

115 percent discounted cash flow rate of return, 100 percent equity.
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TABLE C-5. - Working capital and total capital investment, 5-MMtpy mine

Estimated working capital:

Direct labor..... s eceesecsacessscosessesnsasasacanas 3 months... $906,600
Operating Supplie@S.ceceescsocccescoosccsosasccasanccnsns doeeo... 1,135,500
Payrill overhead...eeeeceeeoecconcoossescasaancsocnanas docenons 362,700
INdirect COSL.ceeeoeceoocoanncnconscocsonascscsosssnnse 4 months... 408,400
Fixed COSt..cevecosoanssososasasassancos 5% of insurance base... 330,000
Strip bond...cveeseccaossscacssacssoassssnasesasesasscsoncans o 490,500
Spare partS.......... ceeseoas teaseccescsesesssesasessacscaensens 577,200
MisScellaneoOUS. oo eeeeeosoasssaoenssnssscosssssoosoascanansssnoss 64,100
Total working capital....svoeus e ecesecescesssasssosnesesnnas 4,275,000
Total estimated capital investment:

Total plant...oeeeocoosee v oseccecscseceacescascas s aseceennse 65,995,000
Interest during development....... et eseconccceccaceccencsnoanns 3,300,000
SUDEOEALl . e evneeoeocossoncscasesossosnncoasooncsssnansasanssass 69,295,000
Working capital.......... tesecesscasescannsccsseasessecacaraons 4,275,000
Estimated initial capital investment....... seecsescsnccoes s aas 73,570,000
Estimated deferred capital investment......ccoeeeoceceaceecsss. 27,750,000
Total capital and deferred investment.....c.coooceaososoaas 1101,320,000

IThis is an average cost of $20.26 per ton of annual production.



TABLE C=6. =~ Discounted cash flow summary and analysis, 100% equityT 5-MMtpy mine

(Costs, except per-ton selling price, are shown in thousands of dollars)
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-1136,785.0|-36,785.0{1.1500/42,302.8-42,302.8
0136,785.0{~-36,785.011.0000{36,785.0|-36,785.0
1 300.0! 13,528.4] .8696 260.9f 11,764.3|5,000(8.99(44,957.8(31,163.3113,794.5[4,495.8(9,298.7{4,649.414,649.3
2 300.0| 13,528.4| .7561 226.8| 10,228.8{5,000[8.99|44,957.8{31,163.3(13,794.5{4,495.8/9,298.714,649.4]4,649.3
3 615.0| 13,213.4] .6575 404 .4 8,687.8]5,000(8.99|44,957.8{31,163.3{13,794.5:4,495.8|9,298.7,4,649.414,649.3
4 300.0| 13,528.4) .5718 171.5 7,735.5[5,000|8.99(44,957.8|31,163.3]13,794.5:4,495.819,298.7{4,649.4/4,649.3
5| 2,741.0| 11,087.4| .4972 1,362.8{ - 5,512.7{5,000{8.99{44,957.8|31,163.3|13,794.5{4,495.8(9,298.7|4,649.4]4,649.3
6 615.0} 13,213.4| .4323 265.9)- 5,712.2(5,000|8.9944,957.8{31,163.3|13,794.5 4,495.8‘9,298.7 4,649.414,649.3
71 6,328.0 7,500.41 .3759| 2,378.9| 2,819.4|5,000(8.99/44,957.8{31,163.3|13,794.514,495.8{9,298.7|4,649.4]4,649.3
8 300.0! 13,528.4| .3269 98.1| 4,422.415,000{8.9944,957.8]31,163.3|13,794.5/4,495.8|9,298.714,649.4|4,649.3
9 615.0] 13,213.4] .2843 174.8 3,756.6(5,00018.99144,957.8|31,163.3]13,794.5[4,495.8(|9,298.7|4,649.4|4,649.3
101 3,222.0) 10,606.4| .2472 796.4] 2,621.9|5,000{8.99{44,957.8|31,163.3|13,794.5{4,495.8(9,298.714,649.44,649.3
11 300.0| 13,528.41 .2149 64.5| 2,907.3(5,000|8.99]44,957.8131,163.3(13,794.5|4,495.89,298.7(4,649.414,649.3
12 615.0| 13,213.41 .1869 114.9| ~2,469.6|5,000|8.99144,957.8|31,163.3{13,794.5{4,495.819,298.7{4,649.414,649.3
13 300.0] 13,528.4] .1625 48.8] . 2,198.4(5,000/8.99,44,957.8|31,163.3113,794.5{4,495.819,298.7/4,649.4|4,649.3
14} 6,328.0;  7,500.4} .1413 894.3| 1,059.8{5,000|8.99144,957.8131,163.3{13,794.5/4,495.819,298.714,649.44,649.3
15{ 3,056.0| 10,772.4| .1229 375.6( 1,323.9|5,000|8.99{44,957.8131,163.3{13,794.514,495.8[9,298.7|4,649.4]4,649.3
16 300.0] 13,528.4] .1069 32.1f 1,446.2|5,000|8.99(44,957.8131,163.3|13,794.5}4,495.819,298.7(4,649.4|4,649.3
17 300.0f 13,528.41 .0929 27.9 1,256.8|5,000(8.9944,957.8[31,163.3113,794.5[4,495.8(9,298.7|4,649.414,649.3
18 615.0( 13,213.4¢ .0808 49,7 '1,067.6(5,000|8.99144,957.8(31,163.3{13,794.5{4,495.819,298.7|4,649.414,649.3
19 300.0{ 13,528.4} .0703 21.1 951.0(5,000/8.99144,957.8|31,163.3{13,794.5|4,495.8{9,298.74,649.414,649.3
201-4,941.1| 18,769.5] .0611| -301.9( 1,146.8/5,000|8.99|44,957.8!31,163.3|13,794.5/{4,495.8}9,298.714,649.4]14,649.3
86,555.3 1.2
INet cash flow is depreciation + depletion + net profit - capital investment.
2Includes $5,619,700 royalty; $1.12 per ton.
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TABLE C-7. - Discounted cash flow summary and analysis, debt-equity split of 1:2, 5~MMtpy mine
(Costs, except per—ton selling price, are shown in thousands of dollars)
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~1136,785.0{12,139.1|24,645.9{1.1500{13,231.6|28,342.8|~24,645.9|~28,342.8
0136,785.0(12,139.1]24,645.9]1.0000{12,139.1124,645.9|-24,645.91-24,645.9
1 300.0 .8696 260.9 9,476.9 8,241.112,283.3 495.9{5,000[40,319.5|8.06(32,866.8|7,452.7|3,726.3/3,726.4(1,863.2|1,863.2|1,367.3
2 300.0 L7561 226.8 9,465.8 7,157.1]2,238.7 540.515,000140,319.518.06{32,822.217,497.3(3,748.7|3,748.6|1,874.3|1,874.3]|1,333.8
3 615.0 6575 404.4 9,138.6 6,008.6/2,190.0; 589.2(5,000/40,319.5/8.06132,773.5/7,546.0/3,773.0/3,773.0/1,886.51,886.5/1,297.3
4 300.0 L5718 171.5 9,440.3 5,398.0(2,137.0 642.2|5,000/40,319.5|8.06{32,720.5{7,599.0{3,799.5|3,799.5|1,899.8{1,899.71,257.5
5] 2,741.0 L4972 1,362.8 6,984.9 3,472.9{2,079.2 700.0|5,000]40,319.5|8.06{32,662.7{7,656.8|3,828.4(3,828.4(1,914.2{1,914,2{1,214.2
6 615.0 .4323 265.9 9,095.1 3,931.8(2,016.2 763.0{5,000{40,319.5{8.06/32,599.7|7,719.8(3,859.9/3,859.91,930.0|1,929.91,166.9
71 6,328.0 .3759 2,378.9 3,365.0 1,264.911,947.5 831.7/5,000(40,319.5|8.06|32,531.0/7,788.5{3,894.313,894,2|1,947.1{1,947.111,115.4
8 300.0 .3269 98.1 9,374.3 3,064.5(1,872.7 906.5|5,000/40,319.5/8.06(32,456.2|7,863.3{3,931.7{3,931.6|1,965.8|1,965.8{1,059.3
9 615.0 .2843 174.8 9,038.9 2,569.8{1,791.1 988.1(5.000|40,319.5|8.06(32,374.6|7,944.9{3,972.5(3,972.4|1,986.2{1,986.2 998.1
10 3,222.0 L2472 796.4 6,409.6 1,584.5{1,702.21,077.0|5,000{40,319.5|8.06(32,285.7(8,033.8{4,016.9{4,016.9| 2,008.5{2,008.4 931.4
i1 300.0 L2149 64.5 9,290.9 1,996.6|1,605.2]1,174,.015,000({40,319.5(8.06{32,188.7,8,130.814,032.0{4,099.2) 2,049.612,049.6 875.6
12 615.0 L1869 114.9 8,922.9 1,667.7{1,499.6{1,279.6{5,000(40,319.5{8.06(32,083.1(8,236.4{4,032.0(4,204.4(2,102.2/2,102.2 822.6
13 300.0 L1625 48.8 9,180.3 1,491.8]1,384.411,394.8|5,000{40,319.5{8.06(31,967.9{8,351.6/4,032.0(4,319.6|2,159.8(2,159.8 765.0
141 6,328.0 L1413 894.3 3,089.5 436.511,258.911,520.3/5,000140,319.5/8.06|31,842.418,477.114,032.0{4,445.12,222.612,222.5 702.2
15] 3,056.0 .1229 375.6 6,293.1 773.4]1,122.01,657.2]5,000/40,319.5}8.06{31,705.5{8,614.0/4,032.0{4,582.0{ 2,291.072,291.0} 633.8
16 300.0 L1069 32.1 8,974.5 959.4 972.9]1,806.3]5,000/40,319.58.06}31,556.4]8,763.1|4,032.0,4,731.1| 2,365.6{2,365.5 559.2
17 300.0 .0929 27.9 8,893.2 826.2 810.371,968.9,5,000{40,319.5!8.06/31,393.8{8,925.714,032.014,893.7} 2,446.9|2,446.8 477.9
18 615.0 .0808 49.7 8,489.6 686.0 633.112,146.1{5,000{40,319.5|8.06{31,216.6/9,102.9|4,032.0{5,070.9} 2,535.5{2,535.4 389.3
19 300.0 .0703 21.1 8,708.1 612.2 440.0(2,339.2{5,000|40,319.5/8.06]31,023.5{9,296.0]4,032.0|5,264.0{ 2,632.0|2,632.0 292.8
20|-4,941.1 L0611 -301.9 13,843.9 845.9| 229.412,549.85,000/40,319.5/8.06130,812.919,506.6/4,032.0!5,474.6| 2,737.312,737.3 187.5
60,456.2
INet cash flow is depreciation + depletion + net profit - captial investment.
2Includes $5,039,900 royalty; $1.01 per hour.
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