SECTION 14

FCONOMICS

The estimatcd capital requirements, project and fund drawdown schedules,
operating costs, and required sclling prices for representative preject
financial structures are presented in this section. All economics are based
on fourth quarter 1975 dollars. Fer estimating purposes, the complex was
divided into [ive cpst centers:

{1} Cocal Mine

(2} Coal Preparation Plant

(3) Process Plant

{4y Power Plant

{5) Offsites
For further ecomomic analysis, sensitivities of required selling prices to
the key parameters of capital investment, operating costs, and profitability

level are summarized.

14.1 F1XED CAPITAL TNVESTMENT

14.1.1 SCOPE

The preliminary fixed capital investment was estimated for a
grassroots complex producing SNG, liquid fucls, and electric power from coal
produced in a captive coal mine. The process plant portion ef the complex
consists of the principal process units described in Sections 4 and 5 and
chown on the Binek Flow Diagram, Figure 4-1.

Necessary ancillary facilities are included, with such items
as: administration, warehouse, laboratory, changehouse, and related buildings
and equipment; computer capability and communications systems; rolling stock,
including trucks and automobiles for transportation within the confines of
the complex; road paving and fencing; utilities distribution; and other items
required for the efficient opcration of an industrial complex of this magni-
tude.

14.1.2 SUMMARY

The estimated fixed capital investment for this complex is
$1.55 billion.

The total constructed costs, approximately $1.38 billion, are

shown for each of the unit areas in Table 14-1. To this have been added
home office costs and sales taxes, which result in the total project fixed
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capital investment. Major equipment costs distributed by equipment classi-
fication for certain key units are shown in Table 14-2,

The fixed capital investment estimate was independently evaluated
by the U.S. Army Engineer Division, Huntsvilie, Alabama {USAEDH). This work
was done under contract to ERDA, Contract No. EX-76-C-01-1759, USAEDH estimate
was approximately 10% lower than Parsons, and they report an indicated overall
estimate confidence factor of +10%,

14.1.3 PROCEDURES

This is a preliminary cost estimate. The accuracy of the cstimate
is considered to be -5, +20%. The estimate includes the costs of equipment,
field direct and field indirect costs, sales tax, engineering fee, and home
office services,

14.1.4 BASIS FOR UKIT AREAS

The basis for the estimute for cach unit is discussed in the
following paragraphs.

The Coal Mine, Unit 9, equipment estimate is based on vendeor
pricing. The balance of the estimate consists of in-house costing of mine
support facilities, initial mine cuts, and road building.

Key process unit cstimates were developed using a combination
of in-house pricing and vendor pricing information for major equipment. The
totals for major equipment costs were then used with historical cost multi-
pliers to obtain the total constructed cost estimate for each unit. The
units in this category arc listed below:

Unit No. Description
10 Coal Preparation
11-1 . Coal Storage
11-2 Coal Grinding and Drying
12 Gasification :
13 Heat Recovery and Gas Cleaning
i5 Shift Comversion
1o Fischer-Tropsch Synthesis
17 Methanation
18 Liquid Product Recovery
19 Chemical Recovery
22 Water Reclamation
26 Power Generation

The Acid Gas Removal, Unit 14, the carbon dioxide removal
system portion of Fischer-Tropsch Synthesis, Unit 16, and the Oxygen Plant,
Unit 20, all represent proprietary turnkey units, estimates being based on
vendors' quotations. :

The Sulfur Plant, Unit 21, was estimated on the basis of
capacities using in-house historical cost data.
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The remaining offsite Units were estimated on the basis of
in-house historical information. These include the following:

Unit No. Description
23 Steam Distribution
24 Shops and Buildings
25 Fire Water System .
27 potable and Sanitary Water System
28 Raw Water System
29 Flare System
30 Tank Farm
31 Effluent Water Tresting
32 gite Preparation, Roads, and Railroad

14.1.5 BASIS FOR COST CATEGORIES

The estimating procedures used for each cost category are de-
tailed below:

A. Major Equipment Costs

Process and major equipment costs are based on vendor

pricing combined with historical in-house experience. Vendors' prices were
solicited for certain special process equipment items where historical in-
house pricing data were not completely applicable.

B. Constructed Cost

Constructed cost is estimated by applying an experience
factor to major equipment cost. This factor includes the field direct and
field indirect costs.

1. Field Direct Materials, Labor, and other Direct Costs.
Field direct costs include:

(1} Concrets, structural steel, piping, instru-
mentation, and electrical.

{2) Labor for construction of the various units.

{3) Other direct costs such as miscellaneous
freight, instrument checkout and run-in ser-
vices, soils investigation, nonproductive time,
and taxes that cannot be allocated to specific
unit areas but are considered direct costs.

The labor costs reflect fourth quarter 1975 average

hourly rates for the eastern interior coal region and expected labor pro-
ductivity for that area. The estimate is based on the work being performed
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during a standard work week defined as five 8-hour days, Monday through Friday.
No provision for premium costs for scheduled overtime work is included., How-
ever, an allowance for limited nonscheduled overtime has been included.

2. Field Indirect Costs. Field indirect costs include:

(1) Temporary construction facilities and costs re-
lated to the job and jts working conditions,
including craft subsistence and transportation,

(2) Field administration and field office expense.

(3} Construction equipment, small tools, and con-
sumables,

(4) Payroll taxes, insurance, union welfare, fringe
benefits, permits, and bonds.

{. Home Office Costs

Engineering-construction home office €osts include manage-
ment and administration, process and project engineering, construction sup-
port, design, drafting, accounting, estimating, scheduling, cost engineering,
procurement, expediting, inspection, stenographic, clerical, engineering con-
struction fee, overhead, and direct expenses. such as printing, reproduction,
computer charges, communications, and travel,

D. Spare Parts
Costs for spare parts are included in working capital.
E. Sales Tax

5% sales tax and/or use tax is included for materisis and
€quipment,

F. Escalation

Escalation for the period after the fourth guarter 1975 is
not included.

G. Contingency
No contingency allowance has been included.

H. Exclusions from Fixed Capital Investment Estimate

The following cost items are excluded from the estimate:
(1} Owner's expenses connected with project,

(2} All texes, except sales and payroll taxes.
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{(3) Client's local, state, and federal permits,

(4) Premium time costs, except nonscheduled overtime
- premium. '

(5) Piling and unusual foundation conditions.
(6) Process licensing fees,

14.2 TOTAL CAPITAL REQUIiREMENTS

In addition to the fixed capital investment, total capital requirements
include: land acquisition and rights of way; initial. charges of catalysts
and chemicals; startup costs, construction financing, and provision for work-
ing capital.

Initial capital requirements for the five cost centers used for estimat-
ing operating costs are summarized in Table 14-3. The estimated total capital
requirement of the project amounts to about $1,770 million exclusive of con-
struction financing costs, which depend on the project schedule, fund draw-
down, and method of financing the project., This is discussed in subsections
14.4 and 14.6.

The Fixed Capital Investment is summarized by cost centers in Table
14-4. A detailed list of catalysts and chemicals estimated to cost $10 mil-
lion is presented in Table 14-5. Startup, estimated to cost about $100 mil-
lion, is summarized in Table 14-6é with construction changes and additional
first-year maintenance based on experience factors for the types of units
used. Provisions for working ecapital estimated at about $100 million are
shown in Table 14-7.

Recurring capital expenditures for replacement of coal mining equipment
are based on the costs and useful lives shown in Table 14-8. Annuwal expendi-
tures are shown in the Cash Flow Case Evaluations discussed in subsection

14.7.

The allowance for mineral rights is included in annual operating ex-
penses in the form of royalties.

14.3 PROJECT SCHEDULE

The estimated project design, engineering, procurement, censtruction,
and startup schedule is shown in Figure 14-1. This schedule was developed
based on an analysis of the design, procurement of schedule-controlling equip-
ment, fabrication, erection, and construction schedules. The results indicate
mechanical completion in 57 months and capacity production one year later.

The estimated time required for comstruction completion is based on unit
and major equipment count and type. Critical delivery equipment was predicted
to require up to 36 months from time of order. Historical data from previous
projects provided a basis for development of the project schedule.
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14.4 FUND DRAWDOWN SCHEDULE

The fund requirements during the design, engineering, procurement, con-
struction, and startup periods are illustrated in Figure 14-2; fund require-~
ments are shown for 6-month intervals. The cumulative fund drawdowns are
shown in Figure 14-3, .

The Figure 14-2 and 14-3 fund drawdown schedules were developed based
on the sum of the estimated fund requirement schedules for the complete
project, Fund expenditures estimates were based on the construction schedule
and experience gained from prior projects.

14,5 OPERATING COSTS

Estimated operating costs for each of the five cost centers are sum-
marized in Table 14-9. Supporting details for the separate cost centers and
elements are shown in Tables 14-10 through 14-18, which follow. The total
projected operating costs of $190.5 million per year are equivalent to $1.10
per MM/Btu of energy products.

14,5.1 GENERAL BASIS

The economic analysis is based on a plant operating period of
20 years. The operating rate is 330 stream days per year, equal to a 90.4%
operating factor except for the first year of operation, when the complex is
‘assumed to produce at a rate equal to 50% of capacity.

Plant overhead/administration is based on an estimated reguire-
ment for administrative and support personnel consisting of plant management,
accounting, persennel, first aid, cafeteria, fire and safety, quality assur-
ance, engineering, motor pool, material control, and other support personnel
and associated indirect materials and supplies. A payroll burden of 35% of
total payroll cost for direct operation and maintenance labor plus supervision
was used. The general and administrative expense amounts to 1.5% of the total
operating cost. Property tax and insurance is based on 2.75% of the initial
fixed capital investment.

Estimated manpower requirements for the complex are summarized
in Table 14-10; they amount to approximately 2,100 people,

Annual maintenance costs are summarized in Table 14-11.
14.5.2 BASIS FOR COST CENTERS

The basis for estimating the annual operating costs for each
cost center are presented below.

A. Ceoal Mine
A royalty of $1.50 per ton of clean coal was used. Operat-

ing supplies consist of explosives and associated supplies used in the mining
operation. Equipment operating costs shown in Table 14-8 include operating
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and maintenance materials. Direct costs for operating labor and supervision
are shown in Table 14-12. Maintenance labor and supervision are shown 1in
Table 14-13. Payments to the Union Welfare Fund of $1.15 per ton of clean
coal are also included together with miscellaneous expenses, which consist of
permits, bonds, and land reclamation. '

B. Coal Preparation

Operating and maintenance labor for the coal preparation
area are shown in Table 14-14. The total cost of maintenance is approximately
3% of the fixed capital investment. This is considered to be composed of 50%
plant labor and 50% material.

C. Process Plant

Catalysts and chemicals required for the process plant are
shown in Table 14-5. Operating and maintenance labor are detailed in Table
14-15. The cost of maintenance amounts to approximately 4% of the fixed
capital investment as shown in Table 14-11. This is considered to be com-
posed of preventive and routine work (60%) carried out by plant maintenance
labor, and major maintenance tasks (40%) carried out by contract labor during
unit shutdowns. The routine work is composed of 40% labor and 60% material.

'D. Power Plant

Operating and maintenance labor are shown in Table 14-16.
Total annual maintenance costs correspond to 3/4 mil per average production
kW-hr (441 MW).

E. 0Offsites

Annual consumption and cost of chemicals for water treatment
are shown in Table 14-17. Operating and maintenance labor are shown in Table
14-18. Total maintenance cost corresponds to 2% of fixed capital investment
with about 30% allocated to labor and the balance to materials.

14.6 FINANCIAL PARAMETERS

14.6.1 FINANCIAL STRUCTURE

Economics were developed for three types of project financial
structures.

(1) 100% equity capital.

(2) Borrowed capital: 65% of the total investment borrowed
at 9% interest, with principal repaid in equal install-
ments over the 20-year project term; all working capital
borrowed for the 20-year term; a loan commitment fee of
0.75% on funds not yet drawn down during the construc-
tion period.
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(3) A nonprofit (0% discounted cash flow rate of return) or
breakeven boundary case. '

14.6.2 RETURN ON INVESTMENT

For each of the above cases u discounted cash flow (DCF) rate of
return after taxes is specified and the revenue required to meet this objective
calculated, The DCF computations take into consideration the 10% depletion
allowance on the coal mine operatiom, depreciation allowances as described
below, an investment tax credit of 10%, and a combined income tax rate of 52%
for state and federal taxes. It was estimated that 90% of the fixed capital
investment is eligible for the investment tax credit. It has been assumed
that the plant will be operated as an integrated subsidiary of profit-making
industries that can write off initial losses against current earnings for tax
purposes.

Useful lives for asset depreciation purposes conform with De-
preciation Guidelines and Rules, Revenue Procedure 62-21. The double declin-
ing balance method of depreciation was used. A 10-year useful life was used
for coal mine depreciation based on the guidelines for the mining industry.

The guidelines for the chemicals and allied products industry under group )
three, "Guidelines for Manufacturing," were used to establish an 11l-year useful
life for the Coal Preparation and Process Plants. The guidelines for a steanm
production plant for the production of electricity for electric utilities,
group four, were used as a basis for a 28-year useful life of the power plant,

14,7 REQUIRED PRODUCT SELLING PRICE

The revenue required to achieve a specified DCF was calculated for each
of the three financial structure cases. The required average selling prices
for the energy products were then calculated from the required revenue and
energy production figures,

The results for the base cases are summarized in Table 14-19, which
shows the contribution of each of the five cost centers to the total required
revenue. The computer printouts for the cash flow case evaluatiomns repre-
senting each of the three types of financing are shown in Table [4-20 through
14-22.

Table 14-20 contains the cash f£low for the case of private ownership
with 100% equity financing with a 12% DCF after tax rate of return, The re-
quired revenue after taking credit for the byproduct sulfur at $60 per ton is
$560 million per year or $3.28 per MM Btu. Table 14-21 contains the cash flow
for the case of private ownership with 65% debt at 9% per year interest. The
required revenue is reduced to $425 million or $2.50 per MM Btu by the debt
financing, Table 14-22 contains the cash flow for the breakeven case with no
return on invested funds. The resulting revenue requirement is $250 million
per year or $1.45 per MM Btu.

The sensitivity of the required revenues to variations in selected

variables was analyzed. The results indicate that the effect on the required
selling prices of a 10% change in cost elements is as follows:
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% Change in Required Sellingy?rice
65%

Cost Element T00% Equity Debt
Operating costs 1.5 1.9
Capital associated cOsts 8.7 | 8.1
Run-of-mine coal cost z2.1 2.5
Clean coal cost 2.2 2.6

The effect on the required selling price of variations in the DCF is
shown in Figure 14-4, Typical values follow: '

Required Selling Price, % of Base Case

rRate of Return (% DCF) 100% Equity 65% Debt
0 46.3 77.3
& 67.7 84,7
12 100.0 100.0
18 144.1 123.0

14.8 POSSIBLE PRODUCT MARKET VALUES

A brief assessment of possible product market values and the effect of
the resulting project revenues on profitability was completed. The results
are summarized below.

The plant produces approximately 30 million barrels equivalent of energy
products per year with a heating value of approximately 170 x 1012 Btu/year.
These products are listed in Table 14-23 together with possible market values

for each product.

To obtain the possible market values, the projected characteristics of
these products were compared with those of conventional crude-oil based
products. This comparative evaluation included discussions with major
petroleum/chemical companies and utility companies plus review of industry
reports and current literature.

The results of this study indicate that reducing fuel oil sulfur from
1.0% to 0.5% increases product values by approximately 10%. Since fuel oil
products from the Fischer-Tropsch plant design have zero sulfur, combined
nitrogen levels, and particulate matter contents, they possibly could command
a 20 to 25% premium in sales value. Because the products described in the
plant design contain physical and chemical properties that are generally
unique, major oil companies expressed opinions that a 20 to 25% sales value
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premium could be attained in the future. However, both o0il and utility com-
panies strongly qualified their opinions by stating that laboratory and field
¢valuation tests for performance must be conducted before firm dollar values
could be placed on these products.

The possible unit sales values shown in Table 14-23 were used as a basis
to illustrate the effect of sales values on the economics, also to perhaps
stimulate further effort on establishing marketability and product values,

The results indicate a possible annual revenue of approximately $670 million
which is 80% and 20% greater than required to achieve a 12% DCF with 65% debt
financing and 100% equity financing, respectively,

Table 14-24 presents prorated required product sales values for the
separate energy products required to produce the revenues earlier shown in
Tables 14-20 through 14-27 to achieve a 12% DCF. The possible 3670 million
annual revenue shown in Table 14-23, however, would result in the following
DCFs:

65% debt ~ 23% DCF
100% equity - 14% DCEF.

Details of the cash flow analysis for the 65% debt case are shown in Table
14-25 and the sensitivity of DCF to changes in revenue, fixed capital invest-
ment, and operating costs, are shown in Figure 14-5,

This analysis is considered only a starting point in the survey of
possible U.S. market values for these products. The results, however, clearly
emphasize the importance of definition of coal liquefaction product character-
istics, marketability, and market values. This type of information should be
developed for Fischer-Tropsch products and also for all other coal lique-
faction product types. '
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Table 14-1 - Estimated Fixed Capital Investment

Cost
tnit No. Description (§ million}
09 Coal Mine 164.3
10 Coal Preparation 20.6
11-1 Coul Storage 10.5
11-2 Coal Grinding and Drying ' 12.2
12 Gasification 44.0
13 Heat Recovery and Gas Cleaning 166.3
14 Acid Gas Removal 95.8
15 Shift Conversion 17.7
16 Fischer-Tropsch Synthesis 191.4
17 Methanation 56.7
18 Liquid Product Recovery Z28.5
19 Chemical Recovery 14.9
20 Oxygen Plant 285.6
21 Sulfur Plant 44.0
22 Water Reclamation 37.8
23 Steam Distribution 2.1
24 Shops and Buildings 6.9
25 Fire Water System 2.1
26-1 Power Generation and Utilities 119.3
26-2 Instrument and Plant Alr 5.2
27 Potable and Sanitary Water System 0.4
28 Raw Water System 22.3
29 Flare System 1.4
30 Tank Farm 19.8
31 Effluent Water Treating 2.8
32 Site Preparation, Roads, and Railroads 5.7

Total Constructed Cost 1,376.3
Home Cffice Costs _ 137.6
Sales Tax 27.0
Total Fixed Capital Investment 1,540.9

Say 1,550.0
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Table 14-4 - Fixed Capital Investment by Cost Centers

($ miilion)
Fixcd
Constructed Capital
Unit Cost Investment
Cost By Cost
Center Number Description Subtotals [ Totals | Total Center
Mine 09 Mine 164.3 185
Coul 10 Coal Preparation 20.6 23
Preparation
Process 11-2 { Grinding and 12.2
Plant Drying
12 Gasification 44 .0
13 Heat Recovery and 166.3
Gas Cleaning
14 Acid Gas Removal 9%.8
15 Shift Conversion 17.7
16 Fischer-Tropsch 191.4
Synthesis
17 Methanation 56.7
18 Liquid Products 28.5
Recovery
19 Chemical Recovery 14.9
20 Oxygen Plant 285.6
21 Sulfur Plant 44.0
22 Water Reclamation 37.8
8952.9 1,118
Power Plant - 26-1 |Power Generation 119.3 135
Offsites 11-1 |Coal Storage 10.5
25,27,2 {Raw Water System 24,8
26-2 Instrument and 5.2
Flant Air
23,24 [General I6.1
29,32 {Facilities
30 Tank Farm 19.8
31 Effluent Water 2.8
Treating 79.2 89
Total Const. Cost 1,376.3 }1,376.3
Home Office Cost 137.6
Sales Tax 27.0
Total Fixed 1,540.9
Capital Investment
1,550
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Table 14-10 - Manpower Summary

Maintenance

{

Item Operating Administration Total
Administration 343 343
Coal Mine 598 217 815
Coal Preparation 24 18 42
Process Plant 260 511 771
Power Plant 17 25 42
Offsites 79 25 104

Total 978 796 313 2,117
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Table 14-11 - Annual Maintenance Cost Summary

(§ million}

Labor Percent of
Including Fixed
Payrell Contract Capital
Unit No. Description Burden Later Materials | Totul Investment
09 Mine 4,135 None 14,385(b) 1B.520 {a}
10 Coal Preparation 0.340 Mone 0.350 £1.690 3
Process Plant
11-2 Grinding and Brying 0.531 4
12 Gasification 2.417 5
13 Gas Cleanup 2,143 5
{Particulates]
14 Acid Gas Removal 4.113 4
15 Shift Conversion 3.779 4
16 Fischer-Tropsch 10.528 5
Synthesis
17 Methanation 3.119 5
18 Liguid Products 1.25% 4
Recovery
14 Chemicazl Recovery 0.653 4
20 Oxygen Plant 0.425 3
21 Sulfur Plant 1.452 3
22 Water Reclamation 1.663 4
Total Process Plant 10.807 18,043 16.228 45.078 4.03
Powey Plant
26 Power Generation 0.494 - 2.128 2.622 ()
and Utilities
11-1 Coal Storage 0.236 2
25,27,28 Raw Water System f.556 2
26-2 Inst/Piant Air 0.1%7 2
23,24 General 0.362 2
29,32 Facilities
30 Storage Tank Farm 0.444 2
31 Effluent Water 0.063 pJ
Treating
Total Offsites 0.521 - 1.257 1.778 2z
Total 16.297 18.043 34.348 68.688 4.43

[§%See Tables 14-8 and 14-13
|[c)ln{:ludes operating materials
3/4 MIL/kW-hr
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Table 14-12 - Coal Mine Operating

Labor and Supervision

|
|

Number of FEmplovees Salaries and Wapes Favroll Cost
} Cutegory Per Shif: Tozal {§/day1 | f5/year) (3000, vear)
|' Supervision
Pit Superintendent _ . 4 29,000 Ilé !
I Chief Mine Engincer I 1 7,000 27
| Mine Engineer | 4 18,600 72
] ShiTt{ Foreman : 1 7 0,060 340
I Blast Foreman 2 i 17 20,000 33
i Disparcher 1 | 5 20,000 | 100
i - - -
| Total Supervision 9 48 995
Operating Labor
| Dragline Operator a 70,35 329
. Drapiine Oiler 4 18 &5, p7ia) 305
! Dragline Groundman & 5 65.07(2) 50z
| Coal Shovel Operaros _ 2 18 60.90 | 288
| Cosl Shovel Groundman ! 4 18 36,33 263
I Dozer Operstor (Coal) : 4 18 56,353 263
| Coal Haul Driver 16 66 53.80 925
Rotary Drill Gperator 8 32 1 33,80 445
Rotary Drill Heipsr 8 ¥4 £1.76 431
Truck Driver Reject i 3 13 55.80 182
Scraper Operator 4 8 53.80 112
Grader Operator 4 17 33.80 i 238
R.T. Pozer Cperator 4 17 55.80 238
| Dozer Operator (5pail) & 35 53,80 162 ;
 Sprinkler Truck Driver b 51.7 gl ‘
F.E. Lsader Operator 3 53.80 70
Trac Mriller 4 53,80 56
Tra¢ DPrill Helper 4 51.76 54
. Fucl/Lube Driver 4 18 51.76 242
| Fuel Lube Mechanic Helper 4 is 51.76 242
! ANFO Truck Driver 4 15 51.76 252
Loader/Shooter 12 o1 53.80 713 ;
Utility Man (Laborers) 16 66 51.47 888 i
Misc. Driver 4 i 17 51.76 229
Total Opcrating Labor 127 5508 7.B88
Tetzl Labor and Supervision 136 598 8,883
Payroll Burden 5,108
Total 11,687
{'allncludcs dailv overtime
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Tablc 14-13 - Coal Mine Maintenance Labor and Supervision

Number of Salaries and
Employees Wages Payroll Cost
Per
Category Shift | Total (($/day)| (§/year) {($000/year)
Supervision
General Shop Supt. 1 1 26,000 26
Mechanical Supt. 1 1 26,000 26
Electrical Supt. 1 1 26,000 26
Mechanlical Foreman 2 9 20,000 180
Electrical Foreman 1 5 20,000 100
Shop Foreman 1 5 20,000 100
Agronomist 1 1 18,000 18
Total Supervision 8 23 476
Labqr
Mechanic lst 5 18 56.33 . 264
Mechanic 2nd 10 24 53.80 336
Electrician lst 4 17 56.33 2458
Electrician 2nd 2 9 53.80 126
Welder 6 19 56.33 278
Mechanic's Helper 10 24 51.76 323
Parts Man 3 7 51.76 94
Tool Man 2 9 51.76 121
Tire Man 2 9 51.76 121
Misc. Equipment Operator 2 9 53.80 126
Misc. Driver 4 11 51.76 148
Laborers 3 13 51.47 174
Rodman 4 4 50.18 52
Clerk 3 8 33.00 79
Typist 8 8 34.00 71
Draftsman 2 2 45.00 23
Agronomist Helper 3 3 50.18 39
Total Labor 78 194 2,624
Total Labor and Supervision 86 217 3,100
Payroll Burden 1,085
Total 4,135
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Table 14~14 - Coal Preparation Labor

Number of Salaries and
Employees Wages Payroll Cost
Per
Category Shift | Total | ($/day) ($/year) ($000/year)
Operating Labor-
Area Foreman 1 4 20,000 80
Operator 3 12 53.80 168
Helper 2 8 51.76 £E§_
Tatal 6 24 356
Payroll Burden ﬁ
Total QOperating Labor 481
Maintenance Lahor
Journeyman 18 53.80 252
Payroll Burden | 88
Total Maintenance Labor ;;E-
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Table 14-15 - Process Plant Labor

Number of Salaries and Payroll
Employees Wages Cost
Per
Category Shift| Total ($/hour) | ($/year) | (§000/year)
Operating Labor
Operating Superintendent 1 30,000 30
Section Manager 4 20,000 80
Shift SuperintendenL 1 3 18,000 54
Shift Foreman 5 20 16,000 | 320
Subtotal 6 28 4384
Operators
Unit 11 9 3
Units 12, 13, 14, 15 12 48
Units 16, 17 8 32
Units 18, 19 8 32
Unit 20 7 28
Unit 21 4 16
Unit 22 3 12
Boardman 2 8
Laborer 5 20
Subtotal 58 | 232 | 6.00 3,049
Total 260 3,533
Payroll Burden 1,237
Total QOperating Labor
and Supervision 4,770
Maintenance Labor
Maintenance Superintendent 1 30,000 30
Craft Foreman 36 23,000 828
Labor Foreman 14 19,0060 266
Journeyman 336 8.00 5,501
eneral Labor 124 5.00 1,290
Total 511 8,005
Payroll Burden 2,802
Total Mzintenance
Labor and Supervision 10,807
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Table 14-16 - DPower Plant Labor

Number of Salaries and
Employees Wages Payroll Cost
Per :
Category Shift | Total | ($/hour) | (§/year) ($000/year)
Operating Labor
Shift Foreman 1 4 16,000 64
Subtotal Supervision 1 4
Control Room 1 4
Turbine Operator i 4
Oiler i 5
Subtotal Labor 3 13 6.00 170
Total 4 17 234
Payroll Burden 82
Total Operating Labor 316
and Supervision
Maintenance Shop
Journeyman i7 8.00 283
Janitorial/Gardening _8 5.00 83
Total 25 366
Payroll Burden 128
Total Maintenance Labor 494
and Supervision -
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Tahle 14-17 - Offsites Chemical Requirements

Annual Consumption Annual Cost
Unit Chemical {ton/yT) (5000}
28 Cocling Water System
H,5Q, 640 $ 32,000
Chemicals 210,000
28 Haw Water System
Demineralizer
H550, 2,090 105,000
NaOH 1,670 267,000
Clarifier
Lime 1,840 55,400
Aluminate 500 80,000
Polyphosphate 30 12,000
Boiler Feed Water
Chelant 7 7,000
Hydrazine 7 23,000
$791,000
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Table 14-18 - Offsites Labor

Number of Salaries and
Employees Wages Payroll Cost
FPer
Category Shift Total | ($/day) | ($/year) | {$000/year)
Operation
Supervision
Section Manager 1 290,000 20
Day Foreman 2 16,000 32
Shift Foreman 1 3 16,000 48
Subtotal 1 v} 100
_Labor
Unit 11 6 24
Unit 27 2 9
Unit 28 1 5
Unit 30 4 25
Unit 31 2 10
15 75
Subtotal 6.00 51l
Total 16 79 1,011
Payroll Burden 354
Total Operating Labor
and Supervision 1,365
Maintenance
Shift Foreman 1 4 20, 000 80
Journeyman 3 14 8.00 233
Laborer and Painter 1 7 5.00 73
Total Mzintenance 5 25 386
Payroll Burden 135
Total Maintenance
Labor and Supervision 521
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Table 14-19 - Contribution of Cost Centers to Required
Annual Revenue (RAR)

Breakeven 12% DCF
Case
0% DCF 100% Cquity 65% Debt
RAR RAR RAR
SMM/yr % i/ yr % $MM/yT %
Coal Minc 90.5 34 122.5 21 110.5 25
Coal Preparation 3.5 1 8.0 1 6.0 1
Process Plant 148.0 55 373.0 65 275.0 62
Power Plant 14.5 6 44.0 8 37.5 7
QOffsites 11.5 4 31.0 5 23.0 5
Total 268.0 100 578.5 100 447 .0 1007
Byproduct 20.0 7 20.0 3 20.0 4
Credit
Total Energy 248.0 G3 558.5 97 427.0 96
Products
$/MM Btu 1.45 3.28 2.50
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Table 14-23 - Possible

Annual Sales Valuc

Init Annual
Products Daily Output Sales Price Sales
($) {§ million)
SNG 260,00 MMscfd A4.25/Mcf 362.8
Liquids
Cys 3,535 BPD 12.00/bbl 14.0
Naphthas
Light 10,620 BPD 15.50/bbl 54.3
Heavy 9,555 BPD 17.00/bb1 53.6
Alcohols 3,910 BPD 25.00 bbl 32.3
Diesel. Fuel 16,960 BPD 14.50/bb! 79.9
Premium Fuel (il 4,960 BPD 15.00/bbl 24.5
241.6
Power 3,352 MW-hr 0.0%/kW-hr 33.2
Total Energy 651.6
Sulfur 1,015 Ton 60/Ton 20.1
Total 671.7

14-39




Tablc 14-24 - Possible Required Product Selling Prices
Required Selling Price
Products Breakeven 100% Equity 65% Debt
0% DCF 12% DCF 12% DCF
SNG $1.60/Mcf $3.65/Mcf $2.30/Mcf
Cys 4.55/bbl 10.30/bh1 650/bbl
Naphthas
Light 5.90/bb1 . 13.30/bb1 8.40/bbt
Heavy 6.30/bbl 14,.60/bb1 9.20/bbl
Alcohols 9.50/bb1 21.50/bbi 13.50/bb1
Diesel Fuel 3.50/bb1 12.50/hh1 7.90/bb1
Premium Fuel 0il 5.70/bb1_ 12.90/bbl 8.10/bh1
Power 0.011/kW-hr 0.026/kW-hr 0.016/kW-hr
Sulfur 60/ton 60/ton 60/ton
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Figurs 14-1 - Project Overall Schedule
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Figure 14-2 - Fund Drawdown Schedule
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Figure 14-3 - Cumulative Fund Drawdown Schedule
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~ Figure 14-4 - Sensitivity of Required Product

Selling Price to DCF
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Figure 14-6 - Sensitivity Analysis of DCF
Possible Annual Revenue of $670 Million
65% Debt at 9% Interest
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