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REPORT VIII
CAPITAL COST ESTIMATE
1.0 INTRODUCTION AND SUMMARY

1.1 INTRODUCTION

The major objective of the Initial Effort for the Breckinridge Project is
to develop engineering to the point where realistic economics for the
construction and operation of the plant can be made.

The plant is designed to process 23,000 tons per day of run-of-mine coal
to produce a nominal 50,000 barrels per day of liquid products using the
H-C0al® and standard industry technology. The plant will be located in
Breckinridge County, Kentucky.

Cost estimating for previous synfuels projects has proved to be diffi-
cult. This is usually because no preliminary engineering was performed
and historical data is not available for such plants. Estimates for coal
conversion plants have been made with 1ittle or no significant basis and
have invariably been found to be of poor quality.

The Initial Effort was undertaken to rectify this situation. Consider-
able preliminary engineering has been performed for this estimate. This
work uses a single-point design based on the Process Demonstration Unit
(PDU) data from run 5, period 29 of the pilot plant. The design basis is
discussed in Volume II of this report. Mény aspects of plant construc-
tion and cost have been considered that were not taken into account in
the past studies.

Substantial experience from the H-Coal® pilot plant at Catlettsburg,
Kentucky, will be available at initiation of the detailed engineering

phase. Thus, the data obtained from pilot plant experience will be
incorporated into the design of the commercial plant. ‘
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Ashland and Bechtel believe the accuracy of the capital estimate to be
+19%, ~17%. This accuracy is postulated on January 1981 dollars, the
as-spent dollar amount naturally depending upon the inflation rate
through the construction period.

Considerable attention has been devoted to reliability of operation, and
redundant equipment has been used where it was deemed necessary to assure
reasonable onstream time. This equipment is included in the capital )
estimate.

1.2 COST SUMMARY

The capital cost is summarized by total plant cost on Table 1. The sub-
total plant cost, excluding contingency, fee, and adjustment is
$2,710,940,000. The contingency shown on this Table and derived from
analysis of risk Figure 1 is defined as the cost which will result in a
50:50 probability of overrun on the project. This was determined by
using the RAC 8 program, a risk analysis program used by Bechtel to
determine overrun probability and based on a Monte Carlo random number
simulation. The adjustment shown on Table 1 represents the deletion of
one 600 TPH coal washing unit plus associated contingency and fee.
Adding the contingency, fee and adjustment, the total depreciable cost of
the plant is $3,167,430,000.

Working capital, the non-depreciable cash required for plant operations,
is assumed to be recovered without loss at the end of the project. Work-
ing capital is usually divided into three categoriés - cash, accounts
receivable and inventory. The latter two are self-explanatory and the
first includes the cash necessary to meet payroll, accounts payable and
other expenses as they are incurred during the plant operations. Adding
the working capital to the total plant cost results in total capital
requirements of $3,258,430,000 as shown on the individual plant cost sum-
mary Table 2;
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The downside economics for the project will be based on a contingency
reflecting a 20 percent probability of overrun. This‘contingency shown
on Table 2 is derived from Figure 1 and results in the total capital
requirement of $3,695,861,000.

1.3 COMMON COST FACTORS

The capital estimate is a factored estimate based on the "bare equipment"
cost. The bare equipment cost is determmined by in-house and vendor esti-
mates. The costs for foundations, piping, insulation, process buildings,
painting, instrumentation and electrical are determined by taking a per-
centage of the bare equipment cost. Subsequently, these accounts are
broken down into materials and labor, allowing estimates of the field
construction labor requirement. The number of manhours required to erect
the equipment is taken from Bechtel's standard manhour manual. The bare
equipment costs for this study have been based on data sheets prepared by
Bechtel that are believed to be the most complete to date for the deter-
mination of these costs for a commercial coal liquefaction plant. There- .
fore, the bare equipment costs have been estimated as accurately as
possible at this stage of project development.

Additional factors are used for field indirects, engineering, home office
allowances, and fee. This results in an installed cost for each plant
and is a line item on Table 2. Additional line items are interconnecting
piping (taken from an overlay of the plant plot plan), offsites, steam
plant, administration building, shops, etc. These line items total the
plant congtruction cost mentioned previously.

The factors used are determined from historical data compiled by Bechtel
for similar plants. Obviously, direct parallels are not always possible
for a new technology, and some judgement by the estimators is thus

. required. However, because of the experience of both the Ashland and

Bechtel personnel, it is believed that these judgements are sound.
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The equipment 1ist and equipment data sheets are available as backup to
this estimate and are contained in Reports IV and V.

Construction labor productivity affects the determination of the field
labor requirement mentioned above. For this project the Bechtel system
of relating productivity to a standard is used. That is, the productiv-
ity is determined from historical data from recent construction jobs in
the geographical area under consideration and an appropriate adjustment
factor is used. The resulting productivity is then incorporated into the
estimate after the factors are broken down for material amd 1abor.

1.4 ESTIMATING METHOD

Each of the numbered plants are treated separately for estimating so that
the installed cost for each plant is determined independently of all
other plants. This allows the application of different factors to the
bare equipment cost depending upon the type of plant being estimated, as
well as the consideration of the relative complexity of the different
plants. Well-defined factors can be used for the conventional sections
of the plant, and the probable error in the total estimate is thus
reduced.

The summary for each individual plant follows the total capital summary,
Table 1. An estimate of the manhours required for construction of each
plant is made which allows leveling of craft requirements as the detailed
schedule is developed. For each plant, the labor is distributed over all
accounts with a distributable manual labor allowance based on material
cost and an allowance for non-manual field labor. Then, for each plant
the estimated bare equipment cost is determined and the total installed
cost estimated.
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2.0 ESTIMATE BASIS

2.1 GENERAL

This is an estimate of the capital costs for a major coal liquifaction
facility to be located in Breckinridge County, Kentucky. The plant
capacity is a nominal 50,000 barrels per day of petroleum liquids, uti-
lizing'H-Coa1C) technology.

The estimate is based on a scope definition produced by Bechtel as a
product of the initial cooperative agreement effort between DOE, ASFI,
and AECI. It incorporates additional data and information supplied by
various equipment vendors and third-party engineering firms. A complete
definition of the scope basis can be found in Reports III, IV, and V.

The reference material utilized in preparing the estimate consists of the
fo]]owin@ documents:

o Major equipment item lists

° General design specifiéations
. Equipment data sheets

° Equipment design sketches

° Piping and Instrument Diagrams
. Plot plans

° Routing diagrams

A scope cutoff date was established for consolidating information to be
used in the estimate. However, certain additional data available after
that time was also incorporated when a significant impact on facility
costs was evident. Pricing for the estimate is baéed on January 1981
Tevels with no additional allowance for esca]atioﬁ.
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ThiéAis a preliminary-type estimate with an associated accuracy of +19%,
-17%. Costs for major equipment have been developed for each individual
item. From this information, the total installed cost was derived

utilizing various curves, ratios and factors based on Bechtel's histori-
cal data for similar or related facilities. ’ -

The paragraphs that follow describe the methods and techniques used in
completing each portion of the estimate.

2.2 METHODOLOGY

2.2.1 Major Equipment

The equipment was priced using curves and unit cost comparison for similar
items from other recent Bechtel projects. The remaining equipment, espe-
cially unique or special items, was priced using vendor estimates.

The major equipment was considered on an item-by-item basis within each
plant, unit or facility. General design.pérameters were extracted from
data sheets, recognizing such features as Size, capacity, metallurgy, wall
thickness, etc. Typical design characteristics and units of measurement
that were used to estimate costs for various classifications of equipment
can be summarized as follows:

° ‘Co]umns & Vessels

- Based on tons of steel, metallurgy and plate
thickness. Internals priced separately

° Tanks

- Classified as to type and priced at barrels of
capacity

° Heat Exchangers
- "Identified as air coolers or shell and tube

type, priced on the basis of metallurgy and
tube surface area
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° Fired Heaters
- Specified as to absorbed heat duty (MM Btu/hr)
and priced utilizing vendor data and cost
curves
° Pumps and Drivers

- Case material, driver-type, and brake
horsepower were used

° Vacuum Equipment
- Utilized vendor estimates
. Compressors and Drivers
- Classified as reciprocal or centrifugal and
priced on the basis of driver brake
horsepower, using vendor estimates
° Special Equipment
- Used vendor estimates for packaged or special

equipment

2.2.2 Subcontract Costs

The estimate is based on a number of items being purchased and erected by
subcontractors. Items such as tank construction, site preparation, boiler
erection, etc., are typically supplied by someone other than the prime
contractor, and these items have been shown as separate subcontract

costs. These subcontracts include all material, labor, overhead and fees

related to the work.

2.2.3 Bulk Materials

The costs of bulk materials were developed in two ways. First, in the
process units all bulk materials and labor costs were derived from ratios
and factors related to the major equipment costs. These factors were
tailored to each process unit, based on Bechteﬁ's in-house historical data
for similar types of facilities. In certain cases, adjustments_have‘been
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made to allow for special or unique characteristics of the unit. Such

adjustments or special conditions are noted in the plant summary descrip-
tion sheets that follow.

The second method used for estimating bulk materials involved the offplot
and interconnecting units. For these areas, it was necessary to develop
quantity data based on preliminary plot plans and site plan arrangements,
with assumptions made for routings,‘]ine sizes, pipeway configurations,
etc. These preliminary quantities were priced on an itemized basis and
compared to other 1arge, complex projects as a cross check.

2.2.4 Bulk Subcontract Costs

Certain activities such as insulation, buildings, and painting have, in
all cases, been based on subcontracts. For insulation and painting, the
estimates are based on a percentage of major equipment costs. Buildings
are estimated separately in Plant 41.

2.2.5 Direct Labor Manhours

For erection of major equipment, the direct labor manhours were calcu-
lated on the basis of unit rates and manhour standards for each
individual item. These manhours were summarized by category within the

individual plants or units.

Because this preliminary level estimate does not contain detailed quan-
tity data for bulk materials, the manhours required for these items have
been applied as a percentage, or factor, of the bulk material cost which
in turn was derived from factors related to the major equipmeht cost.
These ratios have been tailored and adjusted at the plant level to
conform to historical Bechtel experience for similar types of units,
corrected to be site specific for the Breckinridge County job location.
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2.2.6 Direct Labor Costs

The manhours derived above were priced using an overa]],'net average job
wage rate. This rate was déve]oped from an analysis of union wage agree-
ments in effect in the Breckinridge local area as of January 1, 1981.

These agreements set the base rates and fringes applicable to each craft
involved in the construction phase of the project. Adjustments were
applied for crew mixes and spot overtime. An overall average rate was
then calculated on a weighted basis, utilizing Bechtel's experience for
typical craft distributions on similar Tlarge projects. This average rate
~ takes into consideration the following variables:

° Base wages by craft, as specified'by current local
agreements

) Fringe benefits by craft including travel time

(] Crew mix for journeyman, foreman and apprentice

° Normal "spot" overtime

() . Overall weighted craft participation during the

construction period -
° Insurances and taxes as required by state and
federal law

The overall rate is based on a standard 40 hour work week and does not
allow for future escalation.

2.2.7 Spare Parts

An allowance of 5% of the major equipment has been included for spare
parts to be purchased with initial placement of orders for equipment.
2.2.8 Sales Tax

Sales tax has been estimated at 5% of the direct material cost, except
for the process plant facilities which are based on being exempt from
sales tax.
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2.2.9 Field Indirect Cosfs

Field indirect costs have been included as a percentage of direct labor
cost taking into consideration the site location, job master schedule,
project construction plan, subcontracting plan, etc. The indirect per-
centage is based on Bechtel's experience from other large, grass-roots,
refinery-type construction projects.

As a cross-check, the costs developed by this overall factoring method
were allocated to specific indirect functions and compared to ¢osts for
the same functions on other large projects.

The construction phase of the project is scheduled for approximately six
years. As a result of construction duration the normally temporary-type
construction offices and warehouses will be of a permanent nature. The
sewage treatment facilities are handled similarly.

¥

P

'%; Items that are included in the indirect cost can be grouped into four
3 functional areas, which are summarized below:

® Temporary Construction Services

- Includes office buildings, warehouses, working areas and
bays, temporary roads, walks, parking area and fences;
railroad and barge unloading facilities; power, light
and telephone facilities; minor temporary construction;
general purpose scaffolding, cribbing and drainage;
sanitary facilities:

° Miscellaneous Construction Services
- " General and final cleanup, maintehance'of tools and
equipment; material handling, welder's supplies and
testing, watchmen and guards and surveying
0 Construction Equipment and Tools
- Supplies and purchased utilities, fuels and lubricants.

A11 types of construction equipment whether rented or
purchased, and tools
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° Field Office Cost

- Nonmanual supervision, administration, warehousing and
purchasing, first aid, safety and medical, nonmanual
payroll adds and benef1ts, field office overhead
nonmanual travel and subsistence

2.2.10 Home Office Manhours

An evaluation of home office manhours has been included in the estimate for
those portions of the facility to be designed by the prime engineering con-
tractor. The estimate was produced first by an analysis of the engineering
scope developed in the Phase Zero design and consisting of process descrip-
tions, lists of equipment, estimated numbers of drawings, material requisi-
tions, specifications, etc. The engineering manhours associated with this
scope were estimated on a plant-by-plant basis utilizing experience from
similar types of facilities.

Manhours for home office support services have also been included. These
“were added as a percentage of the engineering requirements for each indi-
vidual plant. The percentage is based on historical data from other large,
refinery-type projects and includes the following typical functions:

° 3 Project Management

° Technical Services (Project Controls)
° Construction Management

] Procurement

° | Commercial Services

2.2.11 Home Office Costs

The home office manhours, derived above, were priced using an overall aver-
age rate, based on Bechtel's current Houston office experience. The rate
was developed by an analysis of salaries for various employment classifica-
tions and was distributed on a weighted basis for an organization of the
size and complexity of this project.



4In adqition to the base salaries, the following items are included in the
overall average rate:

® Bechtel standard payroll additives for taxes and
insurance

° Engineering supplies

° General office supplies

° Communication costs

(] Indirect coét allowances for facility and overhead
items

° Fringe benefits

) Reproduction and printing

0 Computer charges

° Travel expense (home office personnel)

2.2.12 Engineering by Others

A number of the plants in this estimate involve licensed units or designs
of a special and unique nature to be engineered by other third-party
firms. The costs of home office services for thése plants have been
shown separately, utilizing information which those companies supplied
with their estimates.

2.2.13 Estimating Allowances

The estimates for the capital costs of these facilities conform to the
Phase Zero design scope-available at the time the estimate was produéed.
No additional provisions for changes or modifications are included uniless
specifically identified in the estimate.

However, because of the preliminary nature of this estimate, an allowance
of 15% of the capital cost has been included in the plant summary. This
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allowance provides for costs which are not identified by specific item at
this stage of engineering.

2.2.14 Risk Analysis

A risk analysis was made using Bechtel's Risk Analysis - Contingency
(RAC) program. This program helps to define the accuracy of'the esti-
mate, presents the most probable cost, assesses the risks and shows the
probability of an overrun at various levels of contingency. The results
ot this program were used to aid in establishing the estimating allowance
for the project.

2.2.15 Fee

For estimating purposes, a contractor's fee of 2% of the capital cost has
been included with each plant summary.

2.2.16 RAC - Calculations

Calculations provided in the risk analysis resulted in the output data
contained on the following page. These data were utilized as indicated

above.

2.2.17 Estimate Exclusions

The capital cost estimate does not include cost for the items 1isted

below.
° Land cost for site
° Socioeconomic considerations; community facilities,
camp, or other infrastructure
° Permits and bonds
) Cost of importing borrow fill material from offsite

for site fill and compaction
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° Gas pipeline

° Electric transmission line

0 Cost of setting up remote preassembly yards and'
facilities

° Credit or debit for worldwide procurement

° Potable water wells

e Allowance for incentive to attract labor
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FIGURE 1

JOB NO 14222

/Client ASFI

RCE - 35A
10/70

ANALYSIS or RISK

Type of Plant Coal Liquif.
Location _Addison, Ky.

Date 4/29/81

975,938

921,720

867,501

813,282

759,063

704,844

650,626

596,407

542,188

487,969

433,750

379,532

325,313

271,094

CONTINGENCY ($M)
CONTINGENCY (%)

216,875

162,656

108,438

54,219

0

(54,219)

(108,438)

(162,656)

70

50 40 30 20

Probability of Overrun (%)

ESTIMATE

Est. Cost Excl.‘Contingéncy $ 2,710,940
Accuracy Excl. Contingency‘ +3 9-_2 7

Most Probable Cost $ 3,117,580

* Bosed on Standard Devintion

MANAGEMENT DECISION

P

Probability of Overrun 50

e

Contingency 15
$406,640

Estimate Accuracy 1s .
incl. Contingency * + __ =72 h=_177
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Table 1

FACTORED CAPITAL COST ESTIMATE
ALL PLANTS SUMMARY

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or
in-house data ' = $787,550

BULK MATERIAL AND SUBCONTRACT COSTS

The bulk material and subcontract costs are taken as percentages (or cost
"factors") of the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar types of plants and
vary with type and size of plant.

_ : Cost

Bulk Material Costs . Factor, %
Tnstruments = NA X = 66,410
Piping = NA X = 227,280
Structural Steel = NA X = 63,760
Electrical = NA X = 96,330
Concrete ‘ = NA X = 42,230
Site Improvements = NA X = 24,760
Siding ' = NA X = 650
Buildings = NA X = 3,790

Total Bulk Material Cost = '5525!210



Table 1 (Cont)

Cost

Subcontract Costs Factor, %
Piping = NA X = 10
Insulation = - NA X = 48,370
Electrical = NA X = 4,250
Buildings = NA X = 24,110
Site Improvemenls = NA X = 68,440
Painting ‘ = NA X = 10,230
HVAC = NA X = 1,210

Total Subcontract Cost = $156,620

TOTAL BULK MATERIAL AND

SUBCONTRACT COSTS = $681,830

DIRECT LABOR MANHOURS

Direct labor manhours are taken as multipliers (or manhour "factors") of '
the bulk material costs. The manhour factors are based on Bechtel's
historical, proprietary data for similar types of plants, varying with
type and size of plant and adjusted as required for Tabor productivity
based on jobsite data. A

Manhour Factor

Hrs /$1000

of Cost
Instrument Manhours = NA X = 1,391
Piping Manhours = NA X = 8,753
Structural Steel Manhours = NA X = 2,749
Electrical Manhours = NA X = 3,912
Buildings = NA X = 5
Concrete Manhours _ = NA X = 3,920



Manhour Factor
Hrs/$1000
of Cost (Cont)

Siding = NA
Site Improvement Manhours = NA
Painting = NA

Major Equipment Manhours*

TOTAL. DIRECT LABOR MANHOURS

*Major equipment manhours obtained from Bechtel's
proprietary "Manhour Standard" document.

Hours




Table 1 (Cont)

DIRECT LABOR COST

25,741,000 @ $20.70/hr. = 532,840
COMMERCIAL EQUIPMENT = 8,910
SPARE PARTS. - 30,170
SALES TAX = 11,130
CATALYST = 29,140
FIELD INDIRECT COSTS

75% of Labor Cost = 399,630

SUBTOTAL FIELD COSTS

787,550 + 681,830 + 532,840 + 8,910 + 30,170

+ 11,130 + 29,140 + 399,630 = 2,481,200
HOME OFFICE MANHOURS = 6,000,000
HOME OFFICE COSTS

6,000,000 @ $36.79 = 220,740

THIRD PARTY ENGINEERING = 9,000
SUBTOTAL PLANT COSTS
2,481,200 + 220,740 + 9,000 = 2,710,940
ESTIMATING ALLOWANCE FOR UNCHARACTERIZED ITEMS
15% of 2,710,940 = 406,640
3,117,580 —
FEE @ 2% OF 3,117,580 62,350
3,179,930 —
ADJUSTMENT - Plant 27 Delete 600 TPD Washing Unit (12,500)
TOTAL COSTS FOR ALL PLANTS = $3,167,430
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Plant

No.

19
20
21
22
23

26
27

30
31

32

33
34

Unit Name

Coal Drying and Pulverizing
Cost Slurry Preparation
Preheating and Reaction
H-C0al1® Primary Separation

H-CoalO Recycle Slurry
Preparation

Recycle Hydrogen Compression
Gas Plant .
Cryogenic Hydrogen Purification
Sour Water Treating

Sulfur Plant

Casification and Purification
Oxygen Plant

H-coal® Dpistillate Separation

Naphtha Hydro-Treating and
Reforming

Flare System

Tankage

Interconnecting Piping
River Facilities

Rail and Truck Facilities
Coal Receiving and Storage

Coal Washing and Secondary
Crushing

Electrical Distribution

Steam Generation and BFW
Heating

Water Systems: Raw, Potable,
Cooling

Fire System

Sewers and Wastewater
Treatment

,CAPITAL COST SUMMARY

Table 2

Ma jor Bulk

Equipment Matertials Labor
7,100,000 3,900,000 7,330,000
9,508,100 6,758,000 8,210,000
155,486,400 129,670,000 \ 73,660,000
49,708,000 47,960,000 30,080,000
15,964,900 13,300,000 18,050,000
8,340,800 4,750,000 6,790,000
26,067,400 17,800,800 20,630,000
8,772,400 1,285,000 1,450,000
13,412,500 9,330,000 10,170,000
3,828,500 2,641,70C 3,770,000
97,853,900 54,950,000 67,830,000
61,753,600 6,804,700 14,730,00C
13,312,400 9,900,000 11,630,000
10,269,000 6,287,000 8,790;000
3,371,800 1,824,700 2,580,000
2,373,300 6,250,000 8,970,000
20,100 15,606,800 19,070,000
4,904,200 5,960,000
680,000 1,383,700 1,530,000
21,300,000 16,700,000 33,470,000
16,065,000 20,242,009 20,060,000
-0- 43,482,000 24,530,000
16,048,000 45,400,000 56,820,000
7,027,800 8,480,000 11,010,000
419,700 5,013,000 10,810,000
18,611,100 18,940,000 32,040,000

3oy

Subcontracts

23,300,000
1,105,000
7,770,000
4,280,000
2,128,000

800,000
3,121,000
493,000
1,407,000
440,000
11,571,000
7,205,000
1,609,000
1,686,000

186,000
45,515,000
2,696,000
-0-
2,987,000
19,830,000
5,295,000

_0_
70,000,000

7,764,000

281,600
32,526,000

Total

50:50 Probability
of Overrun

20:80 Probability
of Overrun

41,630,000
25,581,100
366,586,400
132,028,000
49,442,900

20,680,800
67,619,200
12,000,400
34,319,500
10,680,200
232,204,900
90,493,300
36,451,400
27,032,000

7,962,500
63,108,300
37,392,900
10,864,200

6,580,700
91,300,000
61,662,000

68,012,000
188,268,000

34,281,800

16,524,300
102,117,100




L1-2

Plant

No.

35
36

37
38
39
40
41
42
44
45

Unit Name

Stack Gas Scrubbing

Instrument and Plant Air
Systems

Telecommunications Systems
Inert Gas Systems

Purge and Flush Oil Systems
Site Development and Roads
Buildings

Solid Waste Management
Landfill

Transportation (Included
in commercial equipment)

Subtocal

Table 2

CAPITAL COST SUMMARY

(Continued)
Ma jor Bulk 50:50 Probability 20:80 Probability
Equipment Materials Labor Subconcracts Total of Overrun of Overrun

10,022,400 9,330,000 13,650,000 - 6,690,000 39,692,400
721,600 360,800 480,000 69,000 1,631,400
-0- 1,092,000 -0- 155,700 1,247,700
829,200 597,600 870,000 54,000 2,350,200
3,275,700 1,867,000 2,170,000 280,000 7,592,700
-0- -0- -0- 58,560,000 58,560,000
-0- 3,728,000 -0- " 23,519,000 27,247,000
6,324,400 &,640,000 5,690,000 780,000 17,434,400
5,886,000 3,000 30,000 5,681,000 11,600,000
0 0 0 0 0
594,354,000 525,181,400 532,860,000 349,784,300 2,002,179,700

Initial catalyst and.chemicals

Commercial equipment

Field indirects

Sales tax

Home office cost and third party engineering
Spare parts

Round of f adjustment
Subtotal Plant Costs

Contingency

Subtotal

Fee @ 2%

Adjustment, Plant 27 - remove one 600 TPH washing unit
Total Plant Costs

Working Capital

Total Capital Requirements

29,140,000
8,910,000
399,650,000
11,130,000
229,740,000

" 30,170,000
20,300

2,710,940,000

2,710,940,000

406,640,000

3,117,580,000
62,350,000

(12,500,000)

3,167,430,000
91,000,000

$3,258,430,000

2,710,940,000

840,391,000
3,551,331,000

71,030,000

(12,500,000)
3,604,861,000
91,000,000

$3,695,861,000



3.0 PLANT 1 COAL DRYING AND PULVERIZING

3.1 GENERAL

Coal Drying and Pulverizing (Plant 1) dries and pulverizes washed coal from
Coal Washing and Secondary Crushing (Plant 27) prior to the coal being
slurried in Coal Slurry Preparation (Plant 2).

The estimate for Coal Drying and Pulverizing (Plant 1) was prepared by
Bechtel's Research and Engineering Division, reviewed by the project
estimating team, and incorporated into the overall summary totals.

The direct cost estimates for this plant are based on the conceptual design
and engineering information prepared in Phase Zero and consisted of
drawings, specifications, and a list of major equipment. Estimating
methods consistent with the conceptual nature of the design were employed
usfng vendor information as well as extrapolation from current Bechtel
historical information.

Approximately 80% of the major equipment was priced from vendor estimates.
The remainder was evaluated using curves and unit prices for similar items
from other projects.

Quantities for bulk materials, such as concrete, steel, piping, wire and
conduit were not available at the time of the estimate, resulting in a
factor method being employed to determine approximate costs for these

materials.
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3.0 PLANT 1 COAL DRYING AND PULVERIZING

3.2 FACTORED CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or ,
in-house data = § 30,400

BULK MATERIAL AND SUBCONTRACT COSTS

The bulk material and subcontract costs are taken as percentages (or cost
"factors") of the major egquipment costs. The cost factors are based on
Bechtel's historica],‘proprietéry data for similar types of plants and
vary with type and size of plant.

f. Cost _

o Bulk Material Costs Factor, %

: Instruments = 0.0066 X 30,400 = 200
Piping = 0.0164 X 30,400 = 500

~ Structural Steel = 0.0526 X 30,400 = 1,600

Electrical : = 0.0526 X 30,400 = 1,600
Concrete = - X - = -
Site Improvements , = - X - = -

Total Bulk Material Cost ‘ = $3,900
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Cost

Subcontract Costs | Factor, %

Insutlation = X = NA
Buildings = X = NA
Painting ' = X = NA

Total Subcontract Cost =

TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS

$3, 900

DIRECT LABOR MANHOURS

Direct 1abor manhours are taken as multipliers {or manhour "factors") of
the bulk material costs. The manhour factors are based on Bechtel's
historical, proprietary data for similar types of plants, varying with
type and size of plant and adjusted as required for labor productivity
based on jobsite data. -

Manhour Factor

Hrs/$1000
of Cost | Hours
Instrument Manhours = 50.000 X 200 = 10,000
Piping Manhours = 68.000 X 500 = 34,000
Structural Steel Manhours = 85.000 X 1,600 = 136,000
Electrical Manhours = 34.375 X 1,600 = 55,000
Concrete Manhours = - X - = -
Site Improvement Manhours = - X. - = -
- Major Equipment Manhours* = 119,000
TOTAL DIRECT LABOR MANHOURS ' 354,000

*Major equipment manhours obtained from Bechtel's
proprietary "Manhour Standard" document.
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DIRECT LABOR -COST
354,000 @ $20.70/hr.

SPARE PARTS
SALES TAX

FIELD INDIRECT COSTS

‘75% of Labor Cost

SUBTOTAL FIELD COSTS

30,400 + 3,900 + 7,330 + 360 + 550 + 5,500
HOME OFFICE MANHOURS

HOME OFFICE COSTS
101,000 @ $36.79

ENGINEERING BY OTHERS

SUBTOTAL PLANT AREA COSTS

48,040 + 3,720

3-4

7,330
360

550
5,500

48,040

101,000

3,720

51,760
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JOB NO. 14222

AANT#1 o8 NO. & TITLE BRECIINRINGE PROIFCT TAKEOFF APPROVED
CLIENT ASHLAND SYNTHETIC FUELS, INC.  parcen OATE
e 108 LOCATION BRECKINRIDGE CO., KEATGCRY CHECKED e o
DIRECT FIELD COST SUMMARY Cotl DR(mG { Pulverizime
QUANIy $M MANHOURS TOTAL COST
unit ||QUOTED TOTAL $/MH MATERIAL LABOR SUBCONTRACT TOTAL

11 “C' - Columns & Vessels

12_“'D" - Tanks 8 ea 15,000

13 “E' - Exchangers

.14 *F’’ - Fired Heaters

.15 G’ - Pumps & Drivers

16 “H' - Vacuum Equipment

A7 K’ - Compressors & Drs.

.18 "T'' - Special Equipment 48 Q& ) loy a;g(—)

TOTAL MAJOR EQUIPMENT | 7€ @, Bz || 119.000 7l ]ol olo]olo 2[3|alolololo|ofl [Aol4lolo

21 ') - lastruments

.22 “L" - Piping

.23 *'M" - Structural Steel

.24 *“N’ - Insulation

.25 “P'’ - Electrical

.26 Q" - Concrete Work

.27 "R’ - Buildings

.28 *'S" - Site Improvements

.29 X' - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST N | ]

SHEEY NO_____ PLANT —!—



4.0 PLANT 2 COAL SLURRY PREPARATION

4.1 GENERAL

- Coal Slurry Preparation (Plant 2) prewets and slurries dried and pulver-
ized coal from Coal Drying and Pu]verizﬁng (Plant 1), with the recycle
heavy distillate and hydroclone overflow routed to H-Coal® Preheating
and Reaction (Plant 3).

Estimated costs for this plant were developed by Bechtel's Refinery and
Chemical Division using information supplied by Hydrocarbon Research,
Inc. (HRI). The data consisted of the HRI process design and equipmeht
1ist, with accompanying plot plans, specifications, drawings, and data
sheets.

Major equipment‘was priced by item, using vendor estimates and historical
data for similar equipment from other Bechtel projects. The bulk mate-
rial costs were based on ratios and percentages of the major equipment
costs. These factors were developed from comparisons of similar types of
slurry processing facilities.
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4.0 PLANT 2 COAL SLURRY PREPARATION

4,2 FACTORED CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of dollars.

- MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or
in-house data '

BULK MATERIAL AND SUBCONTRACT COSTS .

$ 9,520

The bulk material and subcontract costs are taken as percentages (or cost
"factors") of the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar types of plants and

vary with type and size of plant.

Cost

Bulk Material Costs ‘Factor, %

Instruments | = 0.0998 X 9,520
‘Piping = 0.2899 X 9,520
Structural Steel = 0.0998 X 9,520
Electrical = 0.0998 X 9,520
Concrete = 0.0704 X 9,520
Site Improvements ' = 0.0504 X 9,520

TOTAL BULK MATERIAL COST =

950
2,760
950




Cost

Subcontract Costs Factor, %
Insulation ' = 0.0998 X
Buildings = -

Painting = 0.0147 X
' Total Subcontract Cost

TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS

DIRECT LABOR MANHOURS

9,520

9,520

950

140
1,090

$7,850

Direct labor manhours are taken as multipliers (or manhour "factors") of
the bulk material costs. The manhour factors are based on Bechtel's

_ historical, proprietary data for similar types of plants, varying with
o type and size of plant and adjusted as required for labor productivity

based on jobsite-data..

Manhour

Factor

Hrs/$1000

of Cost
. Instrument Manhours c= 25,579 X
Piping Manhours = 51.014 X
Structural Steel Manhours = 38.316 X
Electrical Manhours = 67.158 X
Concrete Manhours = 101.49 X
Site Improvement Manhours = 81.250 X

Major Equipment Manhours*

Total Direct Labor Manhours

*Major equipment manhours obtained from Bechtel s
proprietary "Manhour Standard" document.
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950
2,760
950
950
670
480

Hours

24,300
140, 800
- 36,400
- 63,800

68,000

39,000
_24,500

396, 800



DIRECT LABOR COST
396,800 @ $20.70/hr.

SPARE PARTS
SALES TAX

"FIELD INDIRECT COSTS

75% of Labor Cost

'SUBTOTAL FIELD COSTS

OME OFF.ICE MANHOURS”®

8
=

HOME OFFICE COSTS
% 198,000 @ $36.79

" ENGINEERING BY OTHERS.

SUBTOTAL PLANT AREA COSTS
32,220 + 7,280

& 0 9,520 + 7,850 + 8,210 + 480 + 6,160

8,210

480

6,160

32,220

198,000

7,280

39,500
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PLANT i 2. JOB NO. 14222

_ JOB NO. & TITLE BRECKINRIDGERROJECT TAKEOFF ———— APPROVED __
J”ﬁj e CLIENT ASHLAND SYNTHETIC FUFLS INC . priceo oare
il 108 LOCATION BRLCKINRIDGE CQ., KENTUCKY Cwecken e o
DIRECT FIELD COST SUMMARY Copl Slurr¢ PREP.
\ QUAN]y $M MANHOURS TOTAL COST
‘ unit ||[QUOTED TOTAL $/MH MATERIAL LABOR SUBCONTRACT TOTAL
.11 C" - Columns & -Vessels 40£L Go 50 Z3§5 2|olo Bl o4l 2|e
.12 D" - Tanks -~ "
.13 ““E'' - Exchangers 24 FA 7710 3|3|7|814| ol
.14 *"F'’ - Fired Heaters L B )
15 °G'* - Pumps & Drivers qorA 71X 2111311 [2lalo
.16 ‘B’ - Vacuum Equipment -
A7 K'* - Compressors 8 Drs. _ L
.18 *'T* - Special Equipment 24 1A 4080 11219 7l4e]o
3|élsl7)191@
TOTAL MAJOR EQUIPMENT /28 FA 24470 Islol 8l llolo llol4 o ol51 2 8]5|e 0
—_ ALt /|50 |o
21 )" . Instruments 9|5]2|olo] o]0

.22 *'L'’ - Piping

.23 ‘M’ - Structural Steel

.24 N’ - Insulation

.25 “P'* . Electrical

.26 *'Q"" - Concrete Work

.27 "R - Buildings

.28 **§'' . Site Improvements

.29 X" - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST

SHEEY NO _____ PLANT 2




5.0 PLANT 3 H-COAL® PREHEATING AND REACTION

5.1 GENERAL

H-Coal® Preheating and Reaction (Plant 3) preheats, mixes, and reacts both
coal slurry from Coal Slurry Preparation (Plant 2) and hydrogen gas to form
1iquid and gaseous hydrocarbons.

Costs for this unit were estimated by Bechtel's Refinery and Chemical
Division with assistance from HRI. The process design, as well as a list
of major equipment, data sheets, plot plans, material specifications,
design sketches and drawings for specialized items were supplied by HRI.

This plant is a highly specialized design employing numerous large
equipment items and highly expensive materials of construction. Major
equipment was priced by individual piece and based on vendor estimates in
most cases. |

Bulk materials, except for piping and instrumentation which were separately
estimated by HRI, were factored from the major equipment costs. In devel-
oping the piping costs, HRI made use of a complete set of preliminary
isometric sketches. '

Some special considerations for the estimate of this unit are:

Major Equipment Bulk Materials

1. High-pressure, 3000 psig design 1. Factors discounted to adjust
2. High-temperature process, 750 F for the unusually high cost
3. Numerous stainless steel-clad of major equipment

vessels 2. Instrument account includes
4. Reactors designed at 760 tons expensive special "letdown"

each, 13-inch wall thickness valves
5. Extensive use of alloy materials 3. Piping costs increased by

in heat exchange equipment the extensive use of allow
6. Special pumps required for high- material, cast fittings, and

pressure slurry ‘ specialized flanged

: connector
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5.0 PLANT 3 H-COAL® PREHEATING AND REACTION

5.2 FACTORED CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data
‘in=house data

BULK MATERIAL AND SUBCONTRACT COSTS

$1§5,490

The bulk material and subcontract costs are taken as percentages (or cost

"factors") of the major equipment costs. The cost factors are based on

Bechtel's historical, proprietary data for similar types of plants and

vary with type and size of plant.

Bulk Material Costs

Instruments

" Piping

Structural Steel
Electrical
Concrete

Site Improvements

Total Bulk Material Cost

Cost

Factor, %

0.0965
0.5775
0.0400
0.0600
0.0500

10.0100

5-2
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155,490
155,490
155,490
155,490
155,490
155,490

15,000
89, 800
6,220
9,330
7,770
1,550

$129,670



Cost

Subcontract Costs Factor, %
Insulation = 0.0400 X 155,490 = 6,220
Buildings , = - X - = -
Painting = 0.0100 X 155, 490 = 1,550
Total Subcontract Cost = 7,770
TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS = $137, 440

DIRECT LABOR MANHOURS

Direct Tabor manhours are taken as multipliers (or manhour "factors") of
the bulk material costs. The manhour factors are based on Bechtel's
historical, proprietary data for similar types of plants, varying with
type and size bf plant and adjusted as required for labor productivity
based on jobsite data.

Manhour
Factor
Hrs/$1000
of Cost Hours

Instrument Manhours = 14.453 X 15,000 = 216,800
-Piping Manhours ' = 18.172 X 89, 800 = 1,631,800
Structural Steel Manhours = 38.264 X 6,220 = 238,000
Electrical Manhours = 57.47 X 9,330 = - 536,200
Concrete Manhours . = 70.206 X 7,770 = 545,500
Site Improvement Manhours = 86.000 X 1,550 = 133,300
Major Equipment Manhours* = 256,700
TOTAL DIRECT LABOR MANHOURS 3,558, 300

*Major equipment manhours obtained from Bechtel's
proprietary "Manhour Standard" document.
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DIRECT LABOR COST

3,558,300 @ $20.70/hr. ' = 73,660
SPARE PARTS . = 7,770
SALES TAX = -

FIELD INDIRECT COSTS
75% of Labor Cost ' = 55,250

CHEMICALS . = 5,600

SUBTOTAL FIELD COSTS

155,490 + 137,440 + 73,660 + 7,770 + 55,250 + 5,600

= 435,210
“ HOME OFFICE MANHOURS = 691,000
"HOME OFFICE COSTS |
S 691,000 @ $36.79 - : = 25,420
ENGINEERING BY OTHERS - .
"SUBTOTAL PLANT AREA COSTS
435,210 + 25,420 : = 460,630
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PLANT %3

JOB HO. & TITLE

JOB NO. 14222

TAKEOFF APPROVED
CLIENT BRECKINRIDGE PROJECT PRICED DATE
e 100 RSTCAND SYRTIETIC FOELS, THC
JOB LOCATION BR Y CHECKED SHEET____ OF
DIRECT FIELD COST SUMMARY o ., &, . .. " . bt
QUANTITY - $M MANHOURS TOTAL COST
4 QUOTED TOTAL s/ﬁn MATERIAL LABOR SUBCONTRACT TOTAL
.11_“C" - Columns & Vessels 104 FA 86,800 AL EREAEIE
12 D" - Tanks | —— b—
.13 "E"" - Exchangers _ G4rEA | 4&80 2l4l6l9|@ololo
.14 *‘F"’ - Fired Heaters 16 £A /39,560 Blelolol?=lolo
15 “G" - Pumps & Drivers 96 AN 3298f0 2lslelz1&lo)a| e
.16 "*H'’ - Vacuum Equipment g rA |13@0 | |4 8|dle]o
7 "K' - Compressors & Drs. ||
.18 **T' . Special Equipment 8 IA 340 /5] 8l4jo |o
JRE1GUT 42 59|80l ol o
. trMals o W — )
TOTAL MAJOR EQUIPMENT 296 25620 /5 5|14 8l 14|20 /sis]4)8lcl4ls
. - Agql | [2ldle
21 3" < Instruments /155141210l 0l 0

.22 L' - Piping

.23 M’ - Structural Steel :

.24 *'N"’ - Insulotion

.25 *“P' . Electrical

.26 'Q" - Concrete Work

.27 *R'" - Buildings

.28 *S"' - Site Improvements

.29 X" . Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST

SHEET NO

PLANT — 3




6.0 PLANT 4 H-COAL® PRIMARY SEPARATION

6.1 GENERAL

H-Coal® Primary Separation separates by flashing at lower pressures the
liquid and gaseous hydrocarbons from H-Coa1® Preheating and Reaction -
(Plant 3); hydrocarbon condensate is fed to Distillate Separation (Plant
17), recycle hydrogen to H-Coa]C).Recyc]e Hydrogen Compression (Plant 6),
hydroclone feed to H-Coa1® Recycle Slurry Preparation (Plant 5), and
purge hydrogen to Gas Plant (Plant 7). ‘

The estimate for this plant was developed on the basis of a HRI process
design. Major equipment items were priced utilizing vendor estimates and
Bechtel historical data. Bulk materials were estimated as percentages of
the equipment costs. Piping and instrumentation estimates were, however,
developed separately by HRI and used in place of factors.

This plant is also a special facility, using high alloy materials and
costly equipment items. '



6.0 PLANT 4 H-COAL® PRIMARY SEPARATION

6.2 FACTORED CAPITAL COST ESTIMATE

NOTE: A11 costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data

BULK MATERIAL AND SUBCONTRACT COSTS

$49,760

The bulk material and subcontract costs are taken as percentages (or cost

"factors") of the major equipment costs.

The cost factors are based on

Bechtel's historical, proprietary data for similar types of plants and

vary with type and size of plant.

Bulk Material Costs

Instruments
Piping

Structural Steel
Electrical
Concrete

Site Improvements

TOTAL BULK MATERIAL COST

Cost

Factor, %

0.1509
0.6029
0.0699
0.0699
0.0500
0.0201

X > > > X X

49,760
49,760
49,760
49,760
49,760
49,760

7,510
30,000
3,480
3,480
2,490
1,000

$47,960




Subcontract Costs

Insulation:
Buildings ‘ =
Painting

Total Subcontract Cost

TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS

DIRECT LABOR MANHOURS

Cost

Factor, %

0.0699

0.0151

X

X

49,760

49,760

Direct labor manhours are taken as multipliers (or manhour "factors") of
the bulk material costs. The manhour factors are based on Bechtel's

historical, proprietary data for similar types of plants, varying with
type and size of plant and adjusted as required for labor productivity

based on jobsite data.

Instrument Manhours

Piping Manhours
Structural Steel Manhours

1}

Electrical Manhours
Concrete Manhours

Site Improvement Manhours
Major Equipment Manhours*

TOTAL DIRECT LABOR MANHOURS

Manhour
Factor
Hrs/$1000

of Cost

14.29
18.13
38.25
66.98
114.78
83.00

X X X X X X

*Major equipment manhours obtained from Bechtel's

proprietary "Manhour Standard" document.
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7,510
30,000
3,480
3,480
2,490
1000

=)
Hours

107,300

544,000
133,100
233,100
285,800

83,000

66,700

1,453,000



DIRECT LABOR COST

1,453,000 @ $20.70/hr. = 30,080
SPARE PARTS = 2,490
SALES TAX | | - -
 FIELD INDIRECT .COSTS
75% of Labor Cost = 22,560
SUBTOTAL FIELD COSTS
49,760 + 52,190 + 30,080 + 2,490 + 22,560 = 157,080
- HOME OFFICE MANHOURS = 295,000
% HOME OFFICE COSTS |
L 295,000 @ $36.79 = 10,850
ENGINEERING BY OTHERS - | = -
SUBTOTAL PLANT AREA COSTS
157,080 + 10,850 -

167,930
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PLANT# 4 joB No. & TITLE o, 14222

—__BR.EGK.I.NR.}BH{.G}EGF_____ - TAKEOFF __________  APPROVED
RCE- 10¢ CLIENT ASHIAND SYNTHMETIC FUEI S1NC PRICED DATE
10/70 JOB LOCATION BR[CKINRI!DGE CO, KENTUCKY CHECKED SHEET Of
%)
DIRECT FIELD COST SUMMARY s PRIMARY <EIE4ATicr st
QUAN’Iy $M MANHOURS TOTAL COST
unit ([QUOTED TOTAL $/MH MATERIAL LABOR SUBCONTRACT TOTAL
11_"'C'" - Columns & Vessels 8ot a 30.880 1{a]slg] 4lalofo 4lal7lo]o
12 D' - Tanks
13 ““E'' - Exchangers O EA I5 40 4 32| 71¢|olo| o
.14 *F" - Fired Heaters
A5 G" - Pumps & Drivers 9% FA 20. 400 N3G lelalo
16 **H - Vacuum Equipment
17 K" - Compressors & Drs. -
.18 “T" - Special Equipment
FREIGHT. 4] | 1jajtiz{ole|o
TOTAL MAJOR EQUIPMENT 2407 A ©6.670 47171 0:8|elolo 4917l lell 141917151717
| A0y 2|3
.21 )" - Instruments M MCIVAAR) o|
.22 "L’ - Piping 1
.23 “*M”’ - Structural Steel
.24 “N’ - Insulation
.25 *'P"’ - Electrical
.26 Q" - Concrete Work
.27 “‘R"’ - Buildings

.28 *'S'’ . Site Improvements

.29 X . Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST

SHEET NO ____ PLANT —— 4



7.0 PLANT 5 H-COAL® RECYCLE SLURRY PREPARATION

7.1  GENERAL

H-Coal® Recycle Slurry Prepafation (Plant 5) processes H&droc]one feed
from H-Coal® Primary Separation (Plant 4). Hydroclone overflow is
recycled to Coal Slurry Preparation (Plant 2) as recycle slurry oil,
while hydroclone underflow is steam stripped in the Atmospheric Stripper
before being fed to the Vacuum Tower. Vacuum Tower bottoms are gasified
in Gasification and Purification (Plant 12), while the vacuum .tower
overhead streams are sent to Distillate Separation (Plant 17). Most of
the hydrocarbons in these streams exit Plant 17 in the fractionator
bottoms, most of which are recycled to Plant 2.

Costs for this plant are based on HRI design consisting of avprocess
de’sign, major equipment 1ist, plot plan, and material specifications.

Major equipment has been priced by individual item, and bulk materials
are included as percentages of the equipment costs.
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7.0 PLANT 5 H-COAL® RECYCLE SLURRY PREPARATION

7.1 FACTORED CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor qubtes or in-hoﬁse data = §$16,230

BULK MATERIAL AND SUBCONTRACT COSTS

The bulk material and subcontract costs are taken as percentages (or cost
"factors") of the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar.types of plants and
vary with type and size of plant.

Cost

Bulk Material Costs Factor, %
Instruments = 0.1399 X 16,230 - = 2,270
Piping = 0.3802 X 16,230 = 6,170
Structural Steel = 0.0801 X 16,230 = 1,300
Electrical ' = 0.0998- X 16,230 = 1,620
Concrete = 0.0598 X 16,230 = 970
Site Improvements = 0.0598 X - 16,230 = 970

TOTAL BULK MATERIAL COST . = §$13,300
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Subcontract Costs

Insulation o=
Buildings =
Painting =

Total Subcontract Cost

TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS

DIRECT LABOR MANHOURS

Cost
Factor, %

0.0998 X 16,230

0.0148 X 16,230

1,620

240
1,860

$15,160

Direct labor manhours are taken as multipliers (or manhour "factors") of
the bulk material costs. The manhour factors are based on Bechtel's
historica],'proprietany data for similar types of plants, varying with
type and size of plant and adjusted as required for labor productivity

based on jobsite data.

Instrument Manhours =
Piping Manhours =
Structural Steel Manhours =
Electrical Manhours =
Concrete Manhours =

Manhour
Factor:
Hrs/$1000
of Cost
76.52 X 2,270
51.01 X 6,170
38. 31 X 1,300
- 66.98 X 1,620
114.85 X 970
82.89 X 970

Site Improvement Manhours =
Major Equipment Manhours*

TOTAL DIRECT LABOR MANHOURS

*Major equipment manhours obtained from Bechtel's
proprietary "Manhour Standard" document.

Hours

173,700
314,700
49,800
108, 500
111,400
80, 400

33,400
871,900



DIRECT LABOR COST
871,900 @ $20.70/hr.

SPARE PARTS
SALES TAX

FIELD INDIRECT COSTS
75% ul Labor Cost -

SUBTOTAL FIELD COSTS
16,230 + 15,160 + 18,050 + 800 + 13,540

HOME OFFICE MANHOURS

HOME OFFICE COSTS
139,000 @ $36.79

ENGINEERING BY OTHERS

SUBTOTAL PLANT AREA COSTS
63,780 + 5,110
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18,050

800

13,540

63,780

139,000

5,110
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JOB NO. 14222

RANT S JOB NO. & TITLE ___  BRECIUNRIDGE PPOUECT  TAKEOFF ______ APPROVED
"k 10 CLIENT ASHIAND SYNTHETIC FUELS, IHC PRICED : DATE
rorm JOB LOCATION BRECKINRIDGE CO., KEFITUCKY CHECKED SHEET___ OF

DIRECT FIELD COST SUMMARY b (.,’”M@) REC YCLE <[ urcl [REFESATION

QUANTIy $M MANHOURS TOTAL COST
uwt [JQUOTED TOTAL ° $/MH MATERIAL I LABOR SUBCONTRACT TOTAL
A1 'C"” - Columns & Vessels 22 iA 5510 3|3{715]12lo|a 2loslo|e
.12 D' - Tanks 2 £4 - 2l4l7izlelo
13 “E" - Exchangers 81 .4 7920 32 olel4olo
".14 “F' - Fired Heaters G tA 2720 AP
.15 'G" - Pumps & Drivers AL A 198, >|s|8 2| 7le|e
16 “H’' - Vacuum Equipment 4 EA 190 qlo|7l4lolo
17 K"’ - Compressors & Drs. i -
18 *'T" - Special Equipment 24 1A 4080 3[3]|1]9]|2{ole
: _ AN
TOTAL MAJOR EQUIPMENT NN 33 400 115121644 N0 o 2lof7|8lolo lielzB3 1217 b
' ool ) 21700 b
.21 )" - Instruments izlz]o o|olo
.22 “L* - Piping -
.23 "M - Structural Steel
.24 “N"' - Insulation
.25 “*P"’ - Electrical
.26 “‘Q"" - Concrete Work
.27 *'R"’ - Buildings
.28 “'S” - Site Improvements
.29 X' - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST
SHEET NO PLANT 5




8.0 PLANT 6 H-COAL® RECYCLE HYDROGEN COMPRESSION

8.1 GENERAL

H-Coal® Recycle Hydrogen Compression (Plant 6) processes and compresses
hydrogen recycle from H-Coa1® Primary Separation (Plant 4), and then
recycles it to H-Coal® Preheating and Reaction (Plant 3).

This estimate is based on a HRI process design. The data consisted of a
major equipment list, equipment design data sheets, plot plans and
material specifications.

Major equipment costs were priced by item, with vendor estimates utilized
for the large compressor units. Bulks have been applied as a percentage
of the equipment costs, based on Bechtel's historical experience for
similar compression facilities. '
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8.0. PLANT 6 H-COAL® RECYCLE HYDROGEN COMPRESSION

8.2 FACTORED CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data = $8,340

BULK MATERIAL AND SUBCONTRACT COSTS

The bulk material and subcontract cdsts are taken as percentages (or cost
"factors") of the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar types of plants and
vary with type and size of plant. '

A

Cost
Bulk Material Costs ' Factor, % |
Instruments : = 0.0995 X 8,340 = . 830
Piping = 0.2602 X 8,340 = 2,170
Structural Steel = 0.0396 X 8,340 = 330
Electrical - = 0.0995 X 8,340 = 830
Concrete ‘ = 0.0504 X 8,340 = 420
Site Improvements = 0.0204 X 8,340 = 170

TOTAL BULK MATERIAL COST ' ' = $4,750



Cost

Subcontract Costs Factor, %

Insulation = 0.0803 X 8,340 = 670

Buildings = - X - = -

Painting = 0.0156 X 8,340 = 130
Total Subcontract Cost _ = 800

TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS = $5,550

DIRECT LABOR MANHOURS

Direct 1abor manhours are taken as multipliers (or manhour “factors") of
the bulk material costs. The manhour factors are based on Bechtel's

hi storical, proprietary data for similar types of plants, varying with
type and size of plant and adjusted as required for labor productivity
based on jobsite data.

Manhour
Factor
Hrs/$1000 :

_of Cost | Hours
Instrument Manhours = 19.16 X 830 = 15,900
Piping Manhours = 44,75 X 2,170 = 97,100
Structural Steel Manhours = 38.18 X 330 = 12,600
Electrical Manhours = 66.99 X 830 = 55,600
Concrete Manhours = 114.8 X 420 = 48,200
Site Improvement Manhours = 82.94 X 170 = 14,100
Major Equipment Manhours* ‘ = 84,500
TOTAL DIRECT LABOR MANHOURS 328,000

*Major equipment manhours obtained from Bechtel's
proprietary "Manhour Standard" document.



DIRECT LABOR COST
328,000 @ $20.70/hr.,

SPARE PARTS
SALES TAX

FIELD INDIRECT COSTS
75% of Labor Cost

SUBTOTAL FIELD COSTS
8,340 + 5,550 + 6,790 + 420 + 5,090

HOME OFFICE MANHOURS

HOME OFFICE COSTS
47,000 @ $36.79

ENGINEERING - BY OTHERS

SUBTOTAL PLANT AREA COSTS
26,190 + 1,730
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PLANT #+ &

RCE- 10C
10/70

JOB NO. & TITLE

CLIENY

JOB MO. 14272
BRECKINRIOGE PRUECT

ASHLAND SYNTHETIC FUELS, 10

J08 LOCATION

DRECRITRID 22 Co., T TOCRT

DIRECT FIELD COST SUMMARY 1 Cant RECYCLE H2 CopCrislRaron b CoMPRESSION
QUANTITY MANHOURS TOTAL COST
Uit TOTAL $/MH LABOR SUBCONTRACT
.11 _"C" - Columns & Vessels 8EA 20 4o
.12_"'D’’ - Tanks
.13 *‘E"’ - Exchangers 8 FA &80
.14 *'F'' . Fired Heaters
.15 “G' - Pumps & Drivers
.16 "H'' - Vacuum Equipment
A7 K" - Compressors & Drs. 12 £/ &l Goo
.18 T - Special Equipment
Aeaar _4db || .
~TOTAL MAJOR EQUIPMENT || 28 FA “e452 Sfulole B

.21

)" < Instruments

22

“L" - Piping

.23

““M’' - Structural Steel

.24

*N'* - Insulation

.25

“*P* . Electrical

.26

Q" - Concrete Work

.27

*R" - Buildings

.28

" - Site Improvements

.29

“X'* - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST

SHEET NO

PLANT

N
Col®
Q




. 9.0 PLANT 7 GAS PLANT

9.1 GENERAL

The Gas Plant (Plant 7) receives feed streams from a number of sources
énd, through compression, fractionation and treating, processes them to
produce a hydrogen-rich feed to Cryogenic Hydrogen Purification (Plant 8),
LPG products, light naphtha, heavy naphtha and plant fuel gas.

The scope for this estimate is based on Bechtel's preliminary Phase Zero
design. The information consisted of an equipment 1ist, design data
sheets and plot plan.

The estimate is a factored type, based on the cost of major equipment.

Bulk ratios for instrumentation and piping were adjusted upward to
accommodate the large number of equipment items in this facility.
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9.0 PLANT 7 GAS PLANT

9.2 FACTORED CAPITAL COST ESTIMATE

NOTE; A11 costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data = $26,180

BULK MATERIAL AND SUBCONTRACT COSTS

The bulk material and subcontract costs are taken as percentages (or cost
"factors") of the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar types of plants and
vary with type and size of plant.

Cost

Bulk Material Costs Factor, %
Instruments = 0.1398 X 26,180 = 3,660
‘Piping = 0.3300 X 26,180 = 8,640
Structural Steel _ = 0.0699 X 26,180 = 1,830
Electrical = 0.0798 X 26,180 = 2,090
Concrete = 0.0401 X 26,180 = 1,050
Site Improvements = 0.0199 X 26,180 = 520

Total Bulk Material Cost = $17,790




Subcontract Costs

Insulation ' =

Buildings =

Painting =
Total Subcontract Cost

TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS

DIRECT LABOR MANHOURS

Cost
Factor, %

0.1001

0.0149

X

X~

26,180

26,180

Direct Tabor manhours are taken as multipliers (or manhour "factors") of

the bulk material costs. The manhour factors are based on Bechtel's

historical, proprietary data for similar types of plants, varying with

type and size of plant and adjusted as required for labor productivity

based on jobsite data.

Manhour
Factor
Hrs/$1000

of Cost

Instrument Manhours

Piping Manhours
Structural Steel Manhours

Electrical Manhours

Concrete Manhours

Site Improvement Manhours
Major Equipment Manhours*

TOTAL DIRECT LABOR MANHOURS

19.24
51.00
38.25
67.13

114.5

~ 83.65

X X X X X X

*Major equipment manhours obtained from Bechtel s

proprietary "Manhour Standard" document.
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3,660
8, 640
1,830
2,090
1,050

520

Hours

70,400
440,600
70,000
140, 300
120,200
43,500

111,500

996, 500



DIRECT LABOR COST
996,500 @ $20.70/hr.
SPARE PARTS

SALES TAX

FIELD INDIRECT COSTS

_75% of Labor Cost
CHEMICALS

SUBTOTAL FIELD COSTS
26,180 + 20,800 + 20,630 + 1,300 + 15,470 + 430

HOME OFFICE MANHOURS

HOME OFFICE COSTS

423,000 @ $36.79
ENGINEERING BY OTHERS

SUBTOTAL PLANT AREA COSTS
84,810 + 15,560
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PLANT #¢ JOB NO..1422
. ANT =7 10B NO. & TITLE _ ___BRECMNRlDGE—RROZJECJ____ TAKEOFF APPROVED
J.;w i e CLIENT ASHLAND SYNTHETIC FUELS, IHC PRICED DATE
y 1o 108 LOCATION BRECKINRIDGE CO., KENTUCKY CHECKED SHEET___ OF
DIRECT FIELD COST SUMMARY 6’/7’3 FIANT
QUANTITY $M MANHOURS TOTAL COST
4 QUOTED TOTAL $/MH MATERIAL LABOR SUBCONTRACT TOTAL
i 11 C"” - Columns & Vessels 76 16, 4% 422180 7ilo]o
12 D" - Tanks 4 40 /16|90 lo 3l ]3lo
.13 *E'* - Exchangers B4 L5990 6|l |2iz|2lo o
.14 *"F" - Fired Heaters | -
A5 G - Pumps & Drivers || 52 9220 IAVAVALil-2T]
.16 “H'' - Yacuum Equipment 2 as 2| olola
A7 “K'* - Compressors & Dvs.__A 12 Zo,.2lo Ylojzl 7l ol e
|~ .18 *“T'' - Special Equipment < o5 2|10 ]|2]olo
FREIGHT o olllz]elo| o
_CHEHICALS il G220 =
TOTAL MAJOR EQUIPMENT 234 I ~éo Holal7|4lolo 111lo}3le 2] 1T[717ielo
LAR]- 2|30 b
21 3" - Instruments o 2lel11glolojole

.22 *'L.' - Piping

.23 "M’ - Structural Steel

.24 N’ - lnsulation

.25 P’ - Electrical

.26 Q" - Concrete Work

.27 *‘R" - Buildings

.28 *'S" - Site Improvements

.29 X" - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECY COST

SHEET NO __

PLANT — 2




10.0 PLANT 8 CRYOGENIC HYDROGEN PURIFICATION

10.1  GENERAL

Cryogenic Hydrogen Purification (Plant 8) upgrades the purity of the
hydrogen rich stream from the Gas Plant (Plant 7).

Costs for this plant are based on an estimate by Airco Cryoplants,
utilizing Airco's historical data for similar cryogenit processing units.

The bulk materials have been déveloped from preliminary drawings,
sketches, and takeoff quantities. The bulk ratios reflect the fact
that a large portion of the costs are included in the equipment account
as part of the packaged unit price. |
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10.0 PLANT 8 CRYOGENIC HYDROGEN PURIFICATION

10.2 FACTORED CAPITAL COST ESTIMATE

NOTE: Al1 costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data

BULK MATERIAL AND SUBCONTRACT COSTS

$8,770

The bulk material and subcontract costs are taken as percentages (or cost

“"factors") of the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar types of plants and

vary with typé and size of plant.

<3 HAa At Py Yy iidiet e | v
S AR P e Ly
Sraaeny 73 AR e

Cost

Bulk Material Costs , Factor, %
Instruments = 0.0399 X 8,770
Piping ' : = 0.0274 - X 8,770
Structural Steel = 0.0057 X 8,770
Electrical = 0.0638 X 8,770
~ Concrete : = 0.0080 X 8,770
X 8,770

Site Improvements . = 0.0023
TOTAL BULK MATERIAL COST

10-2
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Subcontract Costs

Insulation =

Buildings =

Painting =
Total Subcontract Cost =
TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS

DIRECT LABOR MANHOURS

Cost

Factor, %
0.0513 X 8,770
0.0046 X 8,770

450

40
490

$1.780

Direct Tabor manhours are taken as multipliers (or manhour "factors") of
the bulk material costs. The manhour factors are based on Bechtel's

historical, proprietary data for similar types of plants, varying with

type and size of plant and adjusted as required for labor productivity

based on jobsite data.

Instrument Manhours =
Piping Manhours =
Structural Steel Manhours =
Electrical Manhours =
Concrete Manhours =

HManhour
Factor
Hrs/$1000
_of Cost
16.86 X 350
94.58 X 240
86.00 X 50
12.32 X 560
170.0 X 70
135.0 X 20

Site Improvement Manhours =
Major Equipment Manhours*

TOTAL DIRECT LABOR MANHOURS

*Major equipment manhours obtained from Bechtel's
proprietary "Manhour Standard" document.
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Hours

5,900
22,700
4,300
6,900
11,900
2,700
15,500

69, 900




DIRECT LABOR COST
69,900 @ $20.70/hr.

SPARE PARTS
SALES TAX

FIELD INDIRECT COSTS
75% of Labor Cost

.CHEMICALS

SUBTOTAL . FIELD COSTS -
8,770 + 1,780 + 1,450 + 440 + 1,090 + 230

HOME OFFICE MANHOURS

" HOME OFFICE COSTS

14,000. @ $36.79
ENGINEERING BY OTHERS

SUBTOTAL PLANT AREA COSTS
13,760 + 520 + 1,700
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1,090

230

13,760

14,000

520

1,700

15,980
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PLANT =7 8

JOB NO. & TITLE

J0B NO. 14222

PLANT

TAKEOFF APPROVED

SN RCE- 10¢C CLIENT CNYHE < PRICED DATE

=R rerre 108 LOCATION BRECKINRIDGE CO., KENTUCKY. CHECKED SHEET____ OF
DIRECT FIELD COST SUMMARY CRYo Gk — HYPROGEN  PuRIFICATION

QUANTITY $M MANHOURS TOTAL COST
unit ||QUOTED TOTAL $/MH MATERIAL LABOR SUBCONTRACY TOTAL
A1 “C” - Columns 8 Vessels 8 14p22 /a4 8| tielo
.12 D"’ - Tonks p ’
13 *“E' - Exchangers 50 I 4'8lel7lelo
.14 "F' - Fired Heaters
15 “G"” - Pumps & Drivers 8l3lo|o
.16 B’ - Yacuum Equipment \
17 K"’ - Compressors & Drs. G \ slsl3iy izl lo
.18 *'T" - Special Equipment 5~ A 9 9lo| o] o
CHEMICALS 1500 J1z7lelo | dNrrofgn| verl $TIAGQK
TOTAL MAJOR EQUIPHENT || 2] 9 /5522 gl7]7lz|4lo o 8[717]214ls o
- A7 2 410 lo

.21 'S < Instruments Rl7]7le o-Fo_ 7]
.22 L' - Piping B
.23 “M'’ - Structural Steel
.24 °*'N'" - Insulation
.25 *P' - Electrical
.26 "'Q" - Concrete Work
.27 “'R'" . Buildings
.28 *'$'" . Site Improvements
29 X" - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST

SHEET NO 8



11.0 PLANT 9 SOUR WATER TREATING

11.1 GENERAL

Sour Water Treating (Plant 9) processes in absorbers and regenefation
equipment the sour water produced in many plants; this processing removes
hydrogen sulfide and carbon dioxide and recovers ammonia and phenolic
compounds.

Costs are based on Bechtel's Phase Zero preliminary design. Estimating
. data consisted of a list of major equipment, design data sheets, plot
plans and sketches.

Major equipment was priced separately, with eight special titanjum heat
exchangers comprising most of the cost. Bulk materials have been allowed
~ as a percentage of equipment costs, based on Bechtel's historical
experience for similar processing facilities.



11.0 PLANT 9 SOUR WATER TREATING

NOTE: AT1 costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price_deve]oped from vendor quotes or in-house data

11.2 FACTORED CAPITAL COST ESTIMATE

* BULK MATERIAL AND" SUBCONTRACT COSTS

$13,540

The bulk material and subcontract costs are taken as percentages (or cost

“factors") of the major equipment costs.

The cost factors are based on

Bechtel's historical, proprietary data for similar types of plants and

vary with type and size of plant.

Bulk Material Costs

Instruments
Pipingv '
Structural Steel
Electrical
Concrete

Site Improvements

TOTAL BULK MATERIAL COST

Cost

Factor, %

0.1196
0.2999
0.0798
0.0901
0.0598
0.0399

>X X X X X X

13,540
13,540

13,540 .

13,540
13,540
13,540

1,620
4,060
1,080
1,220

810 -

540

$9,330



Cost

Subcontract Costs Factor, %
Insulation = 0.0798 X 13,540 = 1,080
Buildings = - X - = -
Painting = 0.0148 X 13,540 = 200
Total Subcontract Cost = 1,280
TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS =  $10,610

DIRECT LABOR MANHOURS

Direct labor manhours are taken as multipliers (or manhour "factors") of
the bulk material costs. The manhour factors are based on Bechtel's
historical, proprietary data for similar types of plants varying with
type and size of plant and adjusted as required for labor productivity
based on jobsite data.

Manhour
Factor
Hrs/$1000
of Cost Hours
Instrument Manhours = 19.20 X 1,620 = 31,100
Piping Manhours = 44,73 X 4,060 = 181,600
Structural Steel Manhours = 37.04 X 1,080 - = 40,000
Electrical Manhours = 70.25 X 1,220 = 85,700
Concrete Manhours = 114.8 X 810 = 93,000
Site Improvement Manhours = 83.15 X 540 = 44,900
Major Equipment Manhours* : o= 15,100
TOTAL DIRECT LABOR MANHOURS 491,400

P
*Major equipment manhours obtained from Bechtel's
proprietary "Manhour Standard" document.



DIRECT LABOR COST
491,400 @ $20.70/hr.

SPARE PARTS
SALES TAX

FIELD INDIRECT COSTS

75% of Labor Cost
CHEMICALS

SUBTOTAL FIELD COSTS
13,540 + 10,610 + 10,170 + 670 + 7,630 + 60

HOME OFFICE MANHOURS

HOME OFFICE COSTS
155,000 @ $36.79

ENGINEERING BY OTHERS

SUBTOTAL PLANT AREA COSTS
42,680 + 5,700

10,170

670

7,630

60

42,680

155,000

5,700

48,380
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PLANT 32 2

JOB NO. & TiITLE JOS 10, 14272 TAKEOFF APPROVED
BRECIGIRIDSE PROJEAT T -
CLIENT oy DRECTEIRIDS pRICED DATE
RCE-10¢ ANTLIGU i AR TUCLS, T, -
J0B LOCATION BRECKINMESE Gu_jreatunty CHECKED ___ SHEET__ OF
DIRECT FIELD COST SUMMARY couR IATER ) AmploniA
QUAN'Iy $M MANHOURS TOTAL COST
unir ||QUOTED TOTAL $/MH MATERIAL LABOR SUBCONTRACT TOTAL
.11 _*'C" - Columns & Vessels 3\ EA 4 700 47| 3| 7|olo|e /lo15|9|0l0
.12 D"’ - Tanks 3 FA ) 70 3|6|olo|o 7l Addlo
.13 “E’’ - Exchangers 35 £A 23lo 3ol hilold
.14 *“F'’ - Fired Heaters -
15 “G" - Pumps & Drivers 57 £ 7790 /171 |0]lép o
.16 *H'" - Vacuum Equipment | EAN /zlole
17 "'K’' - Compressors & Drs. o -
.18 T’ - Special Equipment . fo
| S5l/epPPo
TOTAL MAJOR EQUIPMENT 127 EA Is 1o 1314l 2]s|0lol lzlel2lolo|l 1/BlsBR
R | U | W _— : AR
21 9" - Instruments HEGEE

.22 L' - Piping I N

.23 "M . Structural Steei_':_.__

.24 “'N'" - Insulation

.25 *“P" - Electrical

.26 Q" - Concrete Work

.27 ‘'R’ . Buildings

.28 "'§" - Site Improvements

.29 X" . Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST

SHEEY WO ) . PLANT ——-———2—-—-———————



12.0 PLANT 10 SULFUR PLANT

12.1  GENERAL

The Sulfur Plant (Plant 10) recovers by-product su]fur.compounds pro-
duced in H-Coal® Preheating and Reaction (Plant 3), Gasification and
Purification (Plant 12), and Stack Gas Scrubbing (Plant 35).

This plant was estimated on a factored basis utilizing Bechtel's histor-
ical experience for similar facilities.

Major equipment was priced by individual piece, based on Bechtel's
Phase Zero preliminary design.

12-1



12.0 PLANT 10 SULFUR PLANT

12.2 FACTORED CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data = $3,830

RULK MATERIAL AND SUBCONTRACT CUSIS

The bulk material and subcontréct costs are taken as percentages (or cost
"factors") of the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar types of plants and
vary with type and size of plant.

Cost

Bulk Material Costs Factor, % _
Instruments = 0.1305 X 3,830 = 500
Piping | = 0.2585 X 3,830 = 990
Structural Steel = 0.0705 X 3,830 @ = 270
Electrical ' = 0.1201 X 3,830 = 460
Concrete o= 0.0809 X 3,830 = 310
Site Improvements = 0.0287 X 3,830 = 110

TOTAL BULK MATERIAL COST = $2,640

12-2



5

’

Cost
Subcontract Costs

Insulation . = 0.0992 .
Buildings = -
Painting ) = 0.0157

Total Subcontract Cost

TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS

DIRECT LABOR MANHOURS

Factor, %

X

X

3,830

3,830

380

60
440

$3,080

Direct 1abor manhours are taken as multipliers (or manhour "factors") of
the bulk material costs. The manhour factors are based on Bechtel's
historical, proprietary data for similar types of plants varying with
type and size of plant and adjusted as required for labor productivity

based on jobsite data.

Manhour
Factor
Hrs/$1000
of Cost
Instrument Manhours = 21.81
Piping Manhours = 57.31
Structural Steel Manhours = 37.78
Electrical Manhours = 67.17
Concrete Manhours = 113.8
Site Improvement Manhours = 90.91

Major Equipment Manhours*

TOTAL DIRECT LABOR MANHOURS

>X X X X X X

*Major equipment manhours obtained from Bechtel's

proprietary “Manhour Standard" document.
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500
990
270
460
310
110

Hours

10,900
50,800
10,200
30,900

35,3C0
10,000

34,000
182,100



DIRECT LABOR COST
182,100 @ $20.70/hr.

SPARE PARTS
SALES TAX

FIELD INDIRECT COSTS

75% of Labor Cost
CHEMICALS

SUBTOTAL FIELD COSTS
3,830 + 3,080 + 3,770 + 190 + 2,830 + 300

HOME OFFICE MANHOURS

HOME OFFICE COSTS
85,000 @ $36.79

ENGINEERING BY OTHERS

SUBTOTAL PLANT AREA COSTS

11,000 + 3,130

12-4

3,770

190

2,830

300,

14,000

85,000

3,130

17,130
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” JOB NO. 1422
LANT#10 J10B NO. & TITLE BRECKINRIDGE PRﬂ?lF(_‘]’ TAKEOFF APPROVED
ﬂ@] . CLIENT Ai,ll(’l_./(\,‘;i? SYNTHETIC FUELS. I1IC PRICED - DATE
Ig e JOB LOCATION NRIDGE €O, KENTUCKY  cuecxeo sHeer__o
DIRECT FIELD COST SUMMARY ZouLFuR  PLAwL
QUANTITY $M MANHOURS TOTAL COST
' 4 QUOTED TOTAL $/MH MATERIAL LABOR SUBCONTRACT TOTAL
.11 “C' - Columns & Vessels 13 13020 7l Ul llele
.12 "D’ - Tanks 12 Sla iMoo
13 “E'"’ - Exchangers 24 950 l1s5]|2| 7]3le le
.14 “F'’ - Fired Heaters 9 B3co 219 lololo
15 G - Pumps & Drivers 7 3o 319 lok o
.16 “H'' - Vacuum Equipment
A7 “K'* - Compressors &brs." ____'/i'__m_ e Roo 2191711 ole
.18 “T'".- Special Equipment
FREGHT %7 I ol [[47lele|e
e CHENMICALS . 7oz . -
TOTAL MAJOR EQUIPMENT 619 34,04 3|8|z|&|sleolo 3|8{2|8|s|e |
. T | WU DR Ay 115l 0lo
.21 “*J" - lastruments 3|&{2|o]o| 0lo
.22 *'L" - Piping
.23 *“'M”’ - Structural Steel
.24 *“'N' - lasulation
.25 *P" - Electrical

.26

Q" - Concrete Work

.27

*‘R’* - Buildings

.28

'S’ - Site Improvements

.9

“X'" . Painting

TOTAL OTHER MATERIALS

_JOTAL DIRECT COST

SHEEY NO___

PLANT O



'13.0 PLANT 12 GASIFICATION AND PURIFICATION

13.1 GENERAL

Gasification and Purification (Plant 12) receives vacuum tower bottoms
from H-Coa]C)“Récyc]e Slurry Preparation (Plant 5) for gasification in a
Texaco gasifier, which produces makeup hydrogen at a purity of 98.7 mol%
for H-Coal® Preheating and Reaction (Plant 3) and medium Btu fuel gas
for consumption in fired heaters. ‘

This estimate was prepared by Bechtel's Refinery and Chemical Division
utilizing information developed in the Phase Zero preliminary design and
also from Texaco for the gasifier components.

Costs for the major equipment were estimated on an individual basis and
bulk installation materials priced as a percentage of the equipment
cost. Piping factors have the appearance of being lower in this plant,
mainly because the process design and the materials do .not involve some
of the extreme conditions found elsewhere in the faciltiy.
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13.0 PLANT 12 GASIFICATION AND PURIFICATION

13.2 FACTORED CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or-in-house data = $98,150

BULK MATERIAL AND SUBCONTRACT COSTS

The bulk material and subcontract costs are taken as percentages (or cost
"factors") of the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar types of p]ants and
vary with type and size of plant.

Cost

Bulk Material Costs Factor, %
Instruments = 0.0999 X 98,150 = 9,810
Piping | = 0.2200 X 98,150 = 21,590
Structural Steel ' = 0.0800 X 98,150 = 7,850
Electrical ' = 0.0800 X 98,150 = 7,850
Concrete = 0.0600 X 98,150 - 5,890
Site Improvements ' ‘ = 0.0200 X 98,150 = 1,960

 TOTAL BULK MATERIAL COST ‘ Q = $54,950
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Subcontract Costs

Insulation =
Buildings =
Painting . =

Total Subcontract Cost

TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS

DIRECT LABOR MANHOURS

Cost

Factor, %

0.0999

0.0150

X

X

98,150

98,150

Direct labor manhours are taken as multipliers (or manhour "factors") of
the bulk material costs. The manhour factors are based on Bechtel's
historical, proprietary data for similar types of plants varying with
~type and size of plant and adjusted as required for labor productivity

based on jobsite data.

Manhour
Factor
Hrs/$1000
of Cost
‘Instrument Manhours = 19.22
Piping Manhours = 51.00
Structural Steel Manhours = 38.24
Electrical Manhours = 66. 90
Concrete Manhours = 114.75
Site Improvement Manhours = 82.91

Major Equipment Manhours*

TOTAL DIRECT LABOR MANHOURS

> > X X > X

*Major equipment manhours obtained from Bechtel's

proprietary "Manhour Standard" document.
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9,810
21,590
7,850
7,860
5,890
1,960

Hours

188, 500
1,101,100
300,200
525, 800
675,900
162,500

322,900
3,276,900



DIRECT LABOR COST
3,276,900 @ $20.70/hr.

SPARE PARTS
CHEMICALS

SALES TAX
|

FIELD INDIRECT COSTS

75% of Labor Cost

SUBTOTAL FIELD COSTS

-'"”98,150 + 66,230 + 67,830 + 4,890 + 11,720 + 50,870

HOME OFFICE MANHOURS

HOME OFFICE COSTS
636,000 @ $36.79

ENGINEERING BY OTHERS

SUBTOTAL PLANT AREA COSTS
299,690 + 23,400 .
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67,830

4,890

11,720

50,870

299,690

636,000

23,400

323,090
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PLANT (2

JOB NO. & TITLE BRECKHIRIBAEPR TAKEOFF — — APPROVED __
RCE - 10 CLIEHT - HE-FUELS HIC. PRICED _____  DATE
torro JOB LOCATION BRECKINRIDGE €O., KEWTUCKY CHECKED SHEET___ OFf
DIRECT FIELD COST SUMMARY o PTION & 57 Ty
QUANTIT/ $M MANHOURS TOTAL COST
wit [|QUOTED TOTAL $/MH MATERIAL LABOR SUBCONTRACT TOTAL
A1 °C' - Columns & Vessels \o9 TA L2 \\po alglolglz |4l |o 2ol 1H4lolo
.12_¢*D"’ - Tanks E LA 2lolo o 9lololo|e
.13 *'E’’ - Exchangers ] 197 £A | 6 reo JAvd ZEIIRNIE)E
.14 "“F" . Fired Heoters 20 TA 3 oo H7195 |4 2] 9
15 G’ -~ Pumps & Drivers 131 FA 4 Ghoa gli| 3 3lzlolo
16 “H' - Vacuum Equipment {8 FA _____.5,904 14315 o]
A7 “K'" . Compressors & Drs. 2o FA_ ._2.2;?‘7” 2| 717l 7lolelelo
.18 “T** - Special Equipment 22 _£A 14, D2 Zlolziclglo o
FREICIT 47, 317k |4lelolo
CHEMICALS o W =l2.000 | - L
TOTAL MAJOR EQUIPMENT 5z GFA . 97|83 zigll4iolo|l 1918111415 B
_—_ 47 4 0
.21 “J” < Instruments 9gl] Islo

.22 “*L" . Piping

.23 “'M” - Structural Steel

.24 *'N" . Insulation

.25 *“P" - Electrical

.26 Q" - Concrete Work

.27 _"R" - Buildings

.28 **S' . Site Improvements

.29 X' - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST

SHEEY NO PLANT 12



14.0 PLANT 15 OXYGEN PLANT

14.1 GENERAL

The Oxygen Plant (Plant 15) separates air through low-temperature
distillation to produce oxygen required for the Gasification and
Purification (Plant 12) gasifier and nitrogen for Inert Gas Systems
(Plant 38).

Costs for this plant are based on an estimate by Airco Cryoplants
utilizing Airco's historical data for similar air separation facilities.
This design uses three 1670 TPD units.

Equipment costs are built up by subunit or module, and bulk materials

have been applied as factors and ratios modified to be‘site-specific for

this installation.
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14.0 PLANT 15 OXYGEN PLANT

14.2 FACTORED CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data.

BULK MATERIAL AND SUBCONTRACT COSTS

= $64,910

The bulk material and subcontract costs are taken as percentages (or cost

"factors") of the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar types of plants and

vary with type and size of plant.

N Cost

Bulk Material Costs Factor, %

Instruments = 0.0237 X 64,910
Piping = 0.0518 X 64,910
Structural Steel = 0.0055 X 64,910
Electrical = 0.0165 X 64,910
Concrete o= 0.0062 X 64,910
SitevaprovementS' = 0.0003 X 64,910
Buildings = 0.0009 X

TOTAL BULK MATERIAL COST

14-2

= 1,540

= 3,360

= 360

= 1,070

= 400

= 20

= 60

= $6,810



Cost

Subcontract Costs Factor, %
Insulation = 0.0532
Buildings = -
Painting = 0.0092

Total Subcontract Cost

TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS

DIRECT LABOR MANHOURS

X

X

64,910

64,910

3,450

600

4,050

$10,860

Direct 1abor manhours are taken as multipliers (or manhour "factors") of
the bulk material costs. The manhour factors are based on Bechtel's

historical, proprietary data for similar types of plants varying with
type and size of plant and adjusted as required for labor productivity

" based on Jjobsite data.

Manhour
Factor
Hrs/$1000
of Cost
Instrument Manhours = 16.56
Piping Manhours = 96.01
Structural Steel Manhours = 88.33
Electrical Manhours = 13.27
Concrete Manhours = 179.0
Site Improvement Manhours = 180.0
Buildings Manhours = 81.67

Major Equipment Manhours*

TOTAL DIRECT LABOR MANHOURS

>X X X X X X X

*Major equipment manhours obtained from Bechtel's

proprietary "Manhour Standard" document.
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1,540
3,360
360
1,070
400
20

60

Hours

25,500
322,600
31,800
14,200
71,600
3,600
4,900

237,300
711,500



DIRECT LABOR COST
711,500 @ $20.70/hr.

SPARE PARTS
SALES TAX

FIELD INDIRECT COSTS .
75% of Labor Cost

SUBTOTAL FIELD COSTS
64,910 + 10,860 + 14,730 + 3,090 + 11,050

HOME OFFICE MANHOURS

HOME OFFICE COSTS
27,000 @ $36.79

ENGINEERING BY OTHERS

SUBTOTAL PLANT AREA COSTS
104,640 + 990 + 7,300

14-4

14,730

3,090

11,050

104,640

27,000

990

7,300

112,930
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PLANT #1508 wo. 5 vine

JOB NO. 14222

& il CLIERT BRECKINRIDGE PROITCT TAKEORF APPROVED
ﬁi RCE- 10C ASHEASD-SEHTFHEHEHES; PRICED DATE
232 J0B LOCATION BRECKINRIGGE €O KEET 2 CHECKED SHEET___ Of
DIRECT FIELD COST SUMMARY O XY EN PLANT
QUANTITY M MANHOURS TOTAL COST
‘wnit [|QUOTED TOTAL $/MH MATERIAL LABOR SUBCONTRACT TOTAL
.11 “C" - Columns & Vessels 1 Z37 316 gl716| 7|2|e|e ] I I 17 B Gl
.12 D’ - Tanks 4 ™~
.13 ““E’ - Exchangers | 76 Aolsl519le o
“.14 “F'’ - Fired Heaters
.15 "G’ - Pumps & Drivers 329 . 9l9i4is|olo
16 “H” - Vacuum Equipment .
7K' - Compressors & Drs. {_____ 2121211 |8]3|ele
.18 T - Special Equipment 73 /ol 17l 7ele
FROGHT 470
TOTAL MAJOR EQUIPMENT || 303 237316 ZNECArPES Sl l5l6lzleloll lelalb e plgle o
| - . 2|olo

.21 ') - Instruments

..22 L' - Piping

.23 “M" - Structural Steel

.24 “N" - Insulation

.25 P’ - Electrical

.26 Q" - Concrete Work

.27 “R" - Buildings

.28 **S' - Site Improvements

.29 X' - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST

SHEET NO

PLANT — 15




15.0  PLANT 17 DISTILLATE SEPARATION

15.1  GENERAL

Distillate Separation (Piant 17) processes by fractionation the distil-
late streams from H-Coal® Primary Separation (Plant 4) and H-Coal®
Recycle Slurry Preparation (Plant 5) in order to recover: Tight naphtha
and overhead vapor for processing in the Gas Plant (Plant 7); middle dis-
fi]]ate, flush o0il, and heavy distillate which are pumped to Tankage
(Plant 20); heavy naphtha for further processing in Naphtha Hydrotreating
and Reforming (Plant 18). ‘

The estimate for this plant was based on a HRI design. The scope infor-
mation consisted of an equipment list, design data sheets and a plot plan.

Major eqUipment was priced by individual item utilizing vendor estimates

or unit prices from similar Bechtel purchases. Bulk materials were
estimated as percentages of the equipment costs.
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15.0  PLANT 17 DISTILLATE SEPARATION

15.2  FACTORED CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data. : = $13,380.

BULK MATERIAL AND SUBCONTRACT COSTS ’

The bulk material and subcontract costs are taken as percentages (or cost
“factors") of the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar types of plants and

.vary with type and size of plant.

Cost

Bulk Material Costs Factor, %
Instruments = 0.1398 X 13,380 = 1,870
Piping = 0.3199 X 13,380 = 4,280
Structural Steel = 0.0800 X 13,380 = 1,070
Electrical ' = 0.1203 X 13,380 = 1,610
Concrete = 0.0598 X 13,380 = 800
Site Improvements = 0.0202 X 13,380 = 270

TOTAL BULK MATERIAL COST - = $9,900
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Subcontract Costs

Insulation ’ -oo=

Buildings =

Painting ’ . =
Total Subcontract Cost

TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS

DIRECT LABOR MANHOURS

Cost

Factor, %

0.1002

0.0150

X

X

13,380

13,380

Direct 1abor manhours are taken as multipliers (or manhour "factors") of
the bulk material costs. The manhour factors are based on Bechtel's

historical, proprietary data for similar types of plants varying with
type and size of plant and adjusted as required for Tabor productivity

based on jobsite data.

Manhour
Factor
Hrs/$1000

of Cost

Instrument Manhours =
Piping Manhours =
Structural Steel Manhours =
Electrical Manhours =
Concrete Manhours =
Site Improvement Manhours

Major Equipment Manhours*

TOTAL DIRECT LABOR MANHOURS

19.20
51. 01
38.32
66. 96
114.8
82. 96

X X X X X X

*Major equipment manhours obtained from Bechtel's

proprietary “Manhour Standard" document.
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1,870
4,280
1,070
1,610
800
270

Hours

35,900
218, 300
41,000
107,800
91,800
22,400
44,600

561,800



DIRECT LABOR COST
561,800 @ $20.70/hr.

SPARE PARTS
SALES TAX

FIELD INDIRECT COSTS
75% of Labor Cost

CHEMICALS

SUBTOTAL FIELD COSTS
13,380 + 11,440 + 11,630 + 670 + 8,720 + 10

HOME OFFICE MANHOURS

HOME OFFICE COSTS
168,000 @ $36.79

ENGINEERING BY OTHERS

SUBTOTAL PLANT AREA COSTS
45,850 + 6,180

15-4

11,630

670

8,720

10

45,850

168,000

6,180

52,030
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JOB NO. 14222

PLANT #17 JOB NO. & TITLE y o TAKEOFF APPROVED
RCE - 10 CLIENT ASHLAND SYNTHETIC EUELS, tHO PRICED DATE
tormo J0B LOCATION BRECKINRIDGE €0., KENTUCKY CHECKED SHEET __ OF
DIRECT FIELD COST SUMMARY CISTILLATE < EPE RATwon
QUAN'Iy $M MANHOURS TOTAL COST
unit |[{QUOTED TOTAL $/MH MATERIAL LABOR SUBCONTRACT TOTAL
.1_*C" - Columns & Vessels 8 9400 3l6|7]7]|2| 0| @ AEEE
.12 ‘D’ - Tanks
.13 “E'* - Exchangers G lo.2oo =145l =l4|0
.14 *“F'’ - Fired Heaters vl A Loo 9|sialHiele
15 G’ - Pumps & Drivers alef lo do- 8wiol8le|o
.16 “H’’ - Vacuum Equipment
A7 “K'* - Compressors & Drs. 4~ G 8oo H4ltiz]lololo
A8 T’ - Special Equipment '(,) L H oo LY 51 elo o
FREVUT. 47, EREAAS
e CACALS _-°- L] i
TOTAL MAJOR EQUIPMENT 135 44, Goo 11313l112Mele slg[8le HEEE AR
Agt | [1]2]o|d]
.21 ‘3" - Instruments 112]|3|8]o]o]olo

.22 “L" - Piping

.23 "M’ - Structural Steel

.24 N’ - lasulation

.25 “P" - Electrical

.26 Q" - Concrete Work

.27 'R - Buildings

.28 *'S" . Site Improvements

.29 X' - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST

SHEEY NO _____ =

PLANT — 7z



16.0  PLANT 18 NAPHTHA HYDROTREATING AND REFORMI NG

16.1 GENERAL

Naphtha Hydrotreating and Reforming (Plant 18) upgrades raw H-Coal®
naphtha by the processes of hydrotreating and UOP platforming.

Costs for this plant are based on a UOP estimate, utilizing UQP's
historical data for similar facilities. This estimate was summarized on
an overall installed cost basis but has been broken down and distributed
to various component levels for the purpose of incorporation into the
summary format of this capital cost estimate.

Comparing UOP's cost estimate to Bechtel's historical data for units of

similar capacity, good correlation was obtained.
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16.0  PLANT 18 NAPHTHA TREATING & REFORMING

16.2 FACTORED CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data. = $10,310

g

BULK MATERIAL AND SUBCONTRACT COSTS

The bulk material and subcontract costs are taken as percentages (or cost
“factors") of the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar types of plants and
vary with type and size of plant.

. Cost

Bulk Material Costs " Factor, %

Instruments = 0.1503 - X 10,310 = - 1,550
Piping = 0.2599 X 10,310 = 2,680
Structural Steel ; = 0.0495 X 10,310 = 510
Electrical = 0.0805 X 10,310 = 830
Concrete = 0.0495 X 10,310 = 510
Site Improvements : = 0.0204 X 10,310 = 210

. TOTAL BULK.MATERIAL COST = $6,290
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Cost

Subcontract Costs Factor, %
Insulation = 0.]193 X 10,310 = 1,230
Site Improvements = 0.0204 X 10,310 = 210
Painting = 0.0204. X 10,310 = 20
- Total Subcontract Cost = 1,650
TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS = $7,940

DIRECT LABOR MANHOURS

Direct Tabor manhours are taken as multipliers (or manhour “"factors") of
the bulk material costs. The manhour factors are based on Bechtel's

hi storical, proprietary data for similar types of plants varying with
type and size of plant and adjusted as required for labor productivity
based on jobsite data.

Manhour
Factor
Hrs/$1000 4
of Cost Hours
Instrument Manhours = 26.13 X 1,550 = 40,500
Piping Manhours = 51.00 X 2,680 = 136,700
Structural Steel Manhours =  38.63 X 510 = 19,700
Electrical Manhours = 66.63 X 830 = 55, 300
Concrete Manhours = 116.1 X 510 = 59,200
Site Improvement Manhours = 81.43 X 210 = 17,100
Major Equipment Manhours* . = 95,900

TOTAL DIRECT LABOR MANHOURS . = 424,400

*Major equipment manhours obtained from Bechtel's
proprietary “Manhour Standard" document.

16-3



ISR (7 DIVPRPRT L QP YO 77
B ‘,1"?‘:'-":7.‘?!7'4:"2,9{" A 1"‘1\«;;

DIRECT LABOR COST
424,400 @ $20.70/nr.

SPARE PARTS

SALES TAX

FIELD INDIRECT COSTS

75% of Labor Cost
CHEMICALS

- SUBTOTAL FIELD COSTS
10,310 + 7,940 + 8,790 + 510 + 6,590 + 9,290

HOME OFFICE MANHOURS

HOME OFFICE COSTS
136,000 @ $36.79

ENGINEERING BY OTHERS

SUBTOTAL PLANT AREA COSTS
43,430 + 5,000
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. JOB NO.
—~ PLANT /8 JOB NO. & TITLE 142\22 ' TAKEOFF APPROVED
.ﬁal CLIENT ASHLAND SYNTHETIC EYELS e PRICED DATE
it Ree e BREC TR T
4 108 LOCATION KINRIDGE CO., KENTUCKY CHECKED SHEET __ OF
DIRECT FIELD COST SUMMARY NAPHTHA TREATING § REFORMING
QUAN'Iy $ M MANHOURS A TOTAL COST
wut [[QUOTED TOTAL $/MH MATERIAL LABOR SUBCONTRACT TOTAL
1 “C"” - Columns & Vessels a3z 916te
.12 “D" - Tanks (
13 "E'' - Exchangers 3o \
"14_“F"" - Fired Heaters 4 \
15 “G" - Pumps & Drivers 21 \
. .16 "*H"" - Vacuum Equipment \
[ .17 “K'* - Compressors & Drs. &
.18 “T'* - Special Equipment 7
CHgMIcAl< 4250
TOTAL MAJOR EQUIPMENT loz 95.910 lolzle¢l9]elolo 3(A19 lof3|giélt|e[<
- Al ] -13|129l0]o
.21 ““J"" < Instruments [lelzlllelqol«
.22 “L" - Piping _
23 M- Structural Steel || -
.24 “'N" - Insulation
.25 “P'’' - Electrical
.26 Q" - Concrete Work
.27 *'R" - Buildings
.28 *S" - Site Improvements
.29 X'’ - Painting
TOTAL OTHER MATERIALS -

TOTAL DIRECT COST

SHEET NO I

pant 18




17.0  PLANT 19 FLARE SYSTEM

17.1  GENERAL

Flare System (Plant 19) provides primary and auxiliary flare systems for
safe collection and disposal of hazardous vapors and liquids released
during overpressure -and emergency venting situations in process plants and
~ product loading facilities.

This estimate is based on Bechtel's Phase Zero design. The scope consisted
of an equipment list and design data sheets.

The flare stacks and associated equipment items have been priced utilizing
vendor estimates as well as unit prices from Bechtel historical ekperience.

Bulk materials have been allowed as a peréentage of the equipment costs.

It should be noted that the blowdown and relief headers associated with the
flare system are included in Plant 21 (Inferconnecting Piping). The piping
included in Plant 19 consists only of subheaders and some utility éystems.
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17.0

17.2  FACTORED CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data.

BULK MATERIAL AND SUBCONTRACT COSTS

PLANT 19 FLARE SYSTEM

The bulk material and subcontract costs are taken as percentages (or cost

"factors") of the major equipment costs.
Bechtel's historical, proprietary data for similar types of plants and

vary with type and size of plant.

Bulk Material Costs

Instruments
Piping

Structural Steel
Electrical
Concrete

Site Improvements

TOTAL BULK MATERIAL COST

Cost

Factor, %

0.1395
0.0712
0.0890
0.1306
0.0712
0.0415

17-2
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3,370
3,370
3,370
3,370
3,370
3,370

The cost factors are based on

470
240
300
440
240
140

$1,830




Cost

Subcontract Costs Factor, %

Insulation = 0.0415 X 3,370 = 140

Buildings = - X - = -

Painting = 0.0148 X 3,370 = 50
Total Subcontract Cost : = 190
TOTAL BULK MATERIAL AND :
SUBCONTRACT COSTS - = $2,020

DIRECT LABOR MANHOURS

Direct labor manhours are taken as multipliers (or manhour "factors") of
the bulk material costs. The manhour factors are based on Bechtel's
historical, proprietary data for similar types of plants varying with
type and size of plant and adjusted as required for labor productivity
based on jobsite data.

Manhour
Factor
Hrs/$1000
of Cost Hours
Instrument Manhours = 28.94 X 470 = 13,600
Piping Manhours = 50.83 X 240 = 12,200
Structural Steel Manhours =  38.67 X 300 = 11,600
Electrical Manhours = 64 X 440 = 27,900
Concrete Manhours = 112.5 X 240 = 27,000
Site Improvement Manhours = 79.28 X 140 = 11,100
Major Equipment Manhours* _ ‘ = 21,100
TOTAL DIRECT LABOR MANHOURS 124,500

*Major equipment manhours obtained from Bechtel's
proprietary "Manhour Standard" document.

17-3 .



DIRECT LABOR COST

124,500 @ $20.70/hr.

SPARE PARTS

SALES TAX

FIELD INDIRECT COSTS

/5% of Labor Lost

SUBTOTAL FIELD COSTS

3,370 + 2,020 + 2,580 + 170 + 310 + 1,940

.. HOME OFFICE MANHOURS

HOME OFFICE COSTS

65,000 @ $36.79

ENGINEERING BY OTHERS

SUBTOTAL PLANT AREA COSTS
10,390 + 2,390
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PLANTZ |9 10B NO. & TITLE

JOB NO. 14222
BRECKINRINGE PROIFCT

! TAKEOFF APPROVED
ReE- 10 ¢ CLIERT A%III[A‘IIHI)N SYNT_HE\TIC FUELS, |NC. PRICED OATE
rorre 108 LOCATION HLCKINRIDGE CO., KEWTUCKY CHECKED SHEET___ OF
DIRECT FIELD COST SUMMARY FLARE < H{LTEM.
QUANW $M MAHHOURS TOTAL COST
unit ||QUOTED TOTAL $/MH MATERIAL LABOR SUBCONTRACT TOTAL
A1 *C" - Columns & Vessels 16 I°'N 2700 11215]9]3|o]>
12 D" - Tanks -
.13 “E"’ - Exchongers . /EA 10 Jllolo
".14 “F" - Fired Heaters G EA 12, 726 Hzle! Helo
15 ““G" - Pumps & Drivers 3 £ 217199l
.16 **H’* - Vacuum Equipment
A7 K’ - Compressors & Drs. L
.18 T’ - Special Equipment
FREGUT 4 1|3o [2]]o
TOTAL MAJOR EQUIPMENT s3 ZLo8o. 3|3(7|/]8lo] o REENGAE
. e T | D I L 7 118 ol
.21 **)" - Instruments i 3lzlzlolololo
22 “L" - Piping i T
.23 *M" - Structural Steel -
.24 “N'’ - Insulation
.25 ‘P’ - Electrical
.26 Q" - Concrete Work
.27 "'R" - Buildings
.28 *'S"’ - Site Improvements

.29 X' - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST

SHEEY NO

S & B
PLANT




18.0  PLANT 20 TANKAGE

18.1  GENERAL

Tankage (Plant 20) provides product, by-product and intermediate storage
and pumping facilities. ‘

Tankage equipment was priced by individual humbered storage unit, based
on Bechtel's preliminary Phase Zero design and vendor estimates. The
tank units were priced separately, based on supply and erect type
subcontracts.

In this plant, bulk installation materials were not factored. Instead,
estimating quantities were developed based on preliminary routings,
preliminary design characteristics and typical scope allowances for tank
farm installations. These bulk quantities were then priced on the basis
of current Bechtel purchases for similar commodities.
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18.0  PLANT 20 TANKAGE

18.2  FACTORED CAPITAL COST ESTIMATE

NOTE: All costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data. .= $43,720

BULK MATERIAL AND SUBCONTRACT COSTS

The bulk material and subcontract costs are taken as percentages (or cost
"factors") of the major equipment costs. The cost factors are based on
Bechte]'s historical, proprietary data for similar types of plants and
vary with type and size of plant.

' Cost

§g1k}Materia] Costs Factor, %
Instruments = 0.0169 X 43,720 = 740
Piping Co= 0.0432 X 43,720 = 1,890
Structural Steel = 0.00595 X 43,720 = 260
Electrical = 0.0169 X 43,720 = 740
Concrete = 0.0300 X 43,720 = 1,310
Site Improvements = 0.0300 X 43,720 = 1,310

 TOTAL BULK MATERIAL COST ' . = $6,250
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Cost

Subcontract Costs Factor, %

Insulation = 0.0801 X 43,720 = 3,500

Buildings = - X - = -

Painting = 0.0151 X 43,720 = 660
Total Subcontract Cost = 4,160

TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS ' = $10,410

DIRECT LABOR MANHOURS

Direct 1abor manhours are taken as multipliers (or manhour "factors") of
the bulk material costs. The manhour factors are based on Bechtel's
historical, proprietary data for similar types of plants varying with
type and size of plant and adjusted as required for labor productivity
based on jobsite data.

Mahhour
Factor
Hrs/$1000

_of Cost Hours
Instrument Manhours = 25.54 X 740 = 18,900
Piping Manhours =  46.40 X 1,890 = 87,700C
- Structural Steel Manhours = - 25.38 X 260 = 6,600
Electrical Manhours = 73.24 X 740 = 54,200
Concrete Manhours = 95,80 X 1,310 = 125,500
Site Improvement Manhours = 82.90 X 1,310 = 108,6C0
Major Equipment Manhours* = 31,700
TOTAL DIRECT LABOR MANHOURS 433,200

*Major equipment manhours obtained from Bechtel's
proprietary "Manhour Standard" document.
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DIRECT LABOR COST
433,200 @ $20.70/hr.

SPARE PARTS
SALES TAX

FIELD INDIRECT COSTS

75% of Labor Cost

SUBTOTAL FIELD COSTS
43,720 + 10,410 + 8,970 + 120 + 440 + 6,730

"HOME OFFICE MANHOURS

HOME OFFICE COSTS
217,000 @ $36.79

. ENGINEERING BY QTHERS

SUBTOTAL PLANT AREA COSTS
70,390 + 7,980
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SHEET NO ____

PLANT

PLANT # 20 JOB NO. 14222
F 10B KO. & TITLE e TAKEOFF appROVED
RCE- 10C C“[ﬂl AS“LAN“ QYN.“”-; ”" [!':I‘ !”C PRICED DATE
/7 JOB LOCATION BRECKINRIDGE €0, KEHTUCKY CHECKED SHEET____ OF
DIRECT FIELD COST»:E'P‘AMARY TANKAG £
QUAN‘Iy $M MANHOURS TOTAL COST
uniT ||QUOTED TOTAL $/MH MATERIAL LABOR SUBCONTRACT TOTAL
J1_*C" - Columns & Vessels B _"__7. l 1 2l4]elololo|o
.12 D" - Tanks 4 24 4R I73olo
.13 “E'’ - Exchangers A7 5300 Ser|aldle|o
.14 “F'" - Fired Heaters R o
15 "G Pumps & Diivers || 5z 47 13127192
.16 “H'' - Yacuum Equipment || o
17 "K' - Compressars & Drs. 2z 3doo 2l 2tele)olo
.18 “T' - Special Equipment 45 8280 3‘15‘ golo 4| 2le |ololole
FREGUT 4% ] Allloelo
~ YOTAL MAJOR EQUIPMENT || 177 31,700 2133 Ebb 113uBb bl BEZZE
o AbJ d2zb &
21 ") - Instruments 4-? 72l olo (o
.22 L' - Piping
.23 M’ - Structural Steel
.24 "N’ - Insulation
.25 *'P'’ . Electrical
.26 *'Q"’ - Concrete Work
© .27 R - Buildings
.28 “'S" - Site Improvements
.29 X' - Painting
TOTAL OTHER MATERIALS -
TOTAL DIRECT COST
2



19.0 PLANT 21 INTERCONNECTING PIPING

19.1  GENERAL

Interconnecting Piping (Plant 21) consists of interconnecting process and
utility piping between process plants and between process plants and
offsites and includes the fuel gas blending and distribution system.

For this plant, costs were developed on the basis of piping quantities
established from preliminary routing studies and P&lU's. These piping
quantities were priced using current Bechtel experience for similar

purchases.

Some major equipment items were priced individually, but the remaining bulk.
installation materials were estimated as a percentage of the piping costs.
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19.0  PLANT 21 INTERCONNECTING PIPING

19.2  FACTORED CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

2
~nNo
o

Price developed from vendor quotes or in-house data. =

BULK MATERIAL AND SUBCONTRACT COSTS

The bulk material and subcontract costs are taken as percentages (or cost
“factors") of the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar types of plants and
vary with type and size of plant.

Cost

Bulk Material Costs Factor, % )
Instruments | = NA X = 1,420 .
Piping , = NA X = 9,080
Structural Steel .= NA X = 1,420
Electrical = NA X = 2,270
Concrete : = NA X = 850
Site Improvements = NA X = 570

TOTAL BULK MATERIAL COST = $15,610
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Cost

Subcontract Costs Factor, %

Insulation = 113.5 X 20 = 2,270

Buildings = - X - = -

Painting = 21.50 X - 20 = 430
Total Subcontract Cost ' = 2,700
TOTAL BULK MATERIAL AND

SUBCONTRACT COSTS = $18,310

DIRECT LABOR MANHOURS -

Direct 1abor manhours are taken as multipliers (or manhour "factors") of »
the bulk material costs. The manhour factors are based on Bechtel's
historical, proprietary data for similar types of plants varying with

type and size of plant and adjusted as required for labor productivity
based on jobsite data.

Manhour
Factor
Hrs/$1000
of Cost Hours
Instrument Manhours = 17.11 X 1,420 = 24,300
Piping Manhours =  71.40 X 9,080 = 648,300
Structural Steel Manhours = 31.97 X 1,420 = 45,400
Electrical Manhours = 42.69 X 2,270 = 96,900
Concrete Manhours = 95,76 - X 850 = 81,400
Site Improvement Manhours = 43.86 X 570 = 25,000
Major Equipment Manhours* ' = -
TOTAL DIRECT LABOR MANHOURS ' 921, 300

*Major equipment manhours obtained from Bechtel's
proprietary "Manhour Standard" document.
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DIRECT LABOR COST

921,300 @ $20.70/hr.
SPARE PARTS
SALES TAX

FIELD INDIRECT COSTS

75% of Labor Cost

SUBTOTAL FIELD COSTS

20 + 18,310 + 19,070 + 780 + 14,300

. HOME OFFICE MANHOURS

HOME OFFICE COSTS

73,000 @ $36.79

- ENGINEERING BY OTHERS

SUBTOTAL PLANT AREA COSTS
52,480 + 2,690
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INTELCONNECT 1M
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DATE
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OF
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uNIT

$M
QUOTED

MANHOURS

TOTAL COST

TOTAL $/MH

MATERIAL
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SUBCONTRACT

TOTAL
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z 1A

o

!

22lelo

.12 uDu .

Tanks

13 E-
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IR
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15 G'" - Pumps & Drivers
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17 *K** - Compressors & Drs.

.Is uT" .

Special Equipment

FREIGHT

4%

JOTAL MAJOR EQUIPMERT ||

iy

A

.2] an .

Instruments

.22 uLn .
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.23 "M’ - Structural Steel
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25 P

Electrical

.26 “Q" .

Concrete Work

.27 uRn .

Buildings

.28 *'S"" - Site Improvements

.29 X' - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST
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. 20.0  PLANT 22 RIVER FACILITIES

20.1  GENERAL

River Facilities (Plant 22) provides marine facilities for coal barge
unloading, as well as separate facilities for liguid product loading into
barges.

This estimate was prepared by Bechtel's Pipeline and Production Facilities

Division based on the Phase Zero design.

The major equipment items in this plant were priced separately. Bulk
materials were established by takeoff quantities based on drawings,
sketches, plot lTayouts and equipment arrangement details. These quantities
were priced according to direct-hire or subcontract construction, as
apprppriate for each activity. |
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20.0  PLANT 22 RIVER FACILITIES /

20.2  FACTORED CAPITAL COST ESTIMATE

_NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data. = NA

BULK MATERIAL AND SUBCONTRACT COSTS

The bulk material and subcontract costs are taken as percentages (or cost
"factors") of the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar types of plants and
vafy_with,type and size of plant.

_ Cost

Bulk Material Costs Factor, %
Instruments = NA X = 70
Piping = NA X = 1,030
Structural Steel - = NA X = - 500
Electrical ' = NA X = 70
Concrete = NA X = 550
Site Improvements = NA X = 2,680

TOTAL BULK MATERIAL COST ‘ = $4,900
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Cost

Subcontract Costs Factor, %

Insulation _ o= - X - = NA

Buildings = - X - = NA

Painting = - X - = NA
' Total Subcontract Cost = NA

TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS - = $4,900

DIRECT LABOR MANHOURS

Direct labor manhours are taken as multipliers (or manhour "factors") of
the bulk material costs. The manhour factors are based on Bechtel's
historical, proprietary data for similar types of plants varying with
type and size of plant and adjusted as required for labor productivity
based on jobsite data. %

Manhour

Factor

Hrs/$1000 _

of Cost Hours
Instrument Manhours =  65.71 X 70 = 4,600
Piping Manhours = 23.11 X 1,030 = 23,800
Structural Steel Manhours = 105.6 X 500 = 52,800
Electrical Manhours = 117.1 X 70 = 8,200
Concrete Manhours = 86.36 X 550 = 47,500
Site Improvement Manhours = 53.73 X 2,680 = 144,000
Painting Manhours ' = 7,100
Major Equipment Manhours* e = -

TOTAL DIRECT LABOR MANHOURS 288,000

*Major equipment manhours obtained from Bechtel's
proprietary "Manhour Standard" document.
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DIRECT LABOR COST
288,000 @ $20.70/hr.

COMMERCIAL EQUIPMENT
SPARE PARTS
SALES TAX

FIELD INDIRECT COSTS
75% of Labor Cost

SUBTOTAL FIELD COSTS.
4,900 + 5,960 + 2;000 + 100 + 350 + 4,470

HOME OFFICE MANHOURS

HOME OFFICE COSTS
34,000 @ $36.79

ENGINEERING BY QTHERS

SUBTOTAL PLANT AREA COSTS
17,780 + 1,250
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.28

S - Site Improvements
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21.0  PLANT 23 RAIL AND TRUCK FACILITIES

21.1  GENERAL

Rail and Truck Facilities (Plant 23) provides railcar and tank truck liquid

product loading facilities.

The estimate was made in two ways. First, for the unloading and loading
facilities, the individual equipment items were priced utilizing vendor
estimates. Bulk materials tor these areas were included as a percentage of

the equipment cost.

In the second method, the railroad was estimated by an analysis of the
individual bulk quantities involved using layouts, routings and sketches to
establish the scope. These quantities were then priced on a unit-cost

basis.
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21.0  PLANT 23 RAIL AND TRUCK FACILITIES

21.2 FACTORED CAPITAL COST ESTIMATE

NOTE: Al1 costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data. = $700

t—

BULK MATERIAL AND SUBCONTRACT COSTS

The bulk material and subcontract costs are taken as percentages (or cost
"factors") of the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar types of plants and
vary with type and size of plant.

" Cost

Bulk Material Costs . Factor, %
Instruments = 0.357 "X 700 = 250
Piping - = 0.9143 X 700 = 640
Structural Steel = 0.2285 X 700 = 160
Electrical . = 0.3000 X 700 = 210
Concrete : = 0,174 X 700 = 120
Site Improvements = - X - = -
Total Bulk Material Cost = $1,380




Cost

Subcontract Costs Factor, %
Insulation = 0.1000 X 700 = 70
Site Improvements = 4,1000 X 700 = 2,870
Painting = 0.0428 X 700 = 30
Total Subcontract Cost = 2,970
TOTAL BULK MATERIAL AND .
SUBCONTRACT COSTS = $4, 350
DIRECT LABOR MANHOURS
Direct labor manhours are taken as multipliers (or manhour "factors") of
the bulk material costs. The manhour factors are based on Bechtel's
hi storical, proprietary data for similar types of plants varying with
type and size of plant and adjusted as required for labor productivity
based on jobsite data. '
Manhour
Factor
Hrs/$1000
of Cost Hours
Instrument Manhours = 28.40 X 250 = 7,100
Piping Manhours = 36.88 X 640 = 23,600
Structural Steel Manhours = 31.88 X 160 - = 5,100
Electrical Manhours = 67.62 X 210 = 14,200
Concrete Manhours = 85.83 X 120 = - 10,300
Site Improvement Manhours = - X = -
Major Equipment Manhours* = 13,600
TOTAL DIRECT LABOR MANHOURS - A 33,900

*Majof equipment manhours obtained from Bechtel's
proprietary "Manhour Standard" document.
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DIRECT LABOR COST
73,900 @ $20.70/hr.

SPARE PARTS
SALES TAX

FIELD INDIRECT COSTS
75% of Labor Cost

SUBTOTAL FIELD COSTS
700 + 4,350 + 1,530 + 30 + 110 + 1,150

- HOME OFFICE MANHOURS

HOME OFFICE COSTS

63,000 @ $36.79
ENGINEERING BY OTHERS

SUBTOTAL PLANT AREA COSTS

7,870 + 2,320
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1,530

30

7,870

63,000

2,320

10,190
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PLANT# Z310B NO. & TITLE

RCE-10C

10/70

CLIENT

J0B NO. 14222

BREC

KINRIDGE _PROJECT

ASULAND SYNTHEDIC FUELS, INC,

JOB LOCATION

DIRECT FIELD COST SUMMARY

BRECRINRIDGE CU., KENTUCRY

‘L‘;.\ 1L ]’, —/—f\’[

- s
IV iSA ALY IR RE %

TAKEOFF
PRICED

APPROVED
DATE

CHECKED

SHEET Of

oumrly
UNIT

$M
QUOTED

MANHOURS

TOTAL COST

TOTAL $/MH

MATERIAL

LABOR

SUBCONTRACT

TOTAL

31 “C’ - Columns & Vessels

.12 D" - Tanks

.13 "E’' - Exchangers

.14 "F'' - Fired Heaters

A5 G' - Pumps & Drivers

16 *'H’ - Vacuum Equipment

17 K" - Compressors & Drs.

13 Coo

.18 “‘T'’ - Special Equipment

FREIGHT 4%

TOTAL MAJOR EQUIPMENT _

N
.
[
Q
Q

.21 3" - lastruments

YIE

22 “L" - Piping

.23 *M" - Structural Steer

.24 'N'’ - Insulation

.25 P’ - Electrical

.26 Q' - Concrete Work

.27 R’ - Buildings

.28 *'S" - Site Improvements

.29 X' - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST

BHEEY NO

PLANT

23



22.0  PLANT 26 COAL RECEIVING AND STORAGE

22.1  GENERAL

Coal Receiving and Storage (Plant 26) unloads run-of-mine (ROM) or
prewashéd coal from barges or raiicar, conveys and stores the coal in
stockpiles, and subsequently reclaims the coal for transfer to Coal
Washing (Plant 27).

This estimate was prepared by Bechtel's Research and Enginee?ing
Division, reviewed by the project estimating team and incorporated into

the overall summary totals.

The direct cost estimates for this plant are based on the conceptual
design and engineering information prepared for the Phase Zero Study,
consisting of drawings, specifications and a ljst'of major equipment.
Estimating methods consistent with the conceptual nature of the design
were employed utilizing vendor information as well as current Bechtel

 information.

Approximﬁte]y 80% of the major equipment was priced from vendor esti-
mates. The remainder was evaluated using curves and unit prices for
similar items from other projects.

Quantities for bulk materials such as concrete, steel, piping, wire and

conduit were not available at the time of the estimate, resulting in
factors being used to determine approximate costs for these materials.
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22.0 PLANT 26 COAL RECEIVING AND STORAGE

22.2 FACTORED CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data. A = $40,900

BULK MATERIAL AND SUBCONTRACT COSTS

The bulk material and subcontract costs are taken as percentages (or cost
"factors") of the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar types of plants and
vary with type and size of plant.

Cost

Bulk Material Costs Factor, %
Instruments = 0.0 X 40, U0 = 700
Piping = 0.0513 X 40,900 = 2,100
Structural Steel , = 0.1565 X 40,900 = 6,400
Electrical = 0.1834 X 40,900 = 7,500
Concrete = - X - = -
Sfte Improvements = - X - = -

Total Bulk Material Cost = §16,700
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Cost

Subcontract Costs | Factor, %

Insulation - - o= - X - = -

Site Improvements = 0.0056 X 40,900 = 230

Painting . = - X - = =
Total Subcontract Cost _ = 230

TOTAL BULK MATERIAL AND —
SUBCONTRACT COSTS = $16,930

DIRECT LABOR MANHOURS

Direct labor manhours are taken as multipliers (or manhour "factors") of the
bulk material costs. The manhour factors are based on Bechtel's historical,
proprietary data for similar types of plants varying with type and size of

plant and adjusted as required for labor productivity based on jobsite data.

Manhour

Factor

Hrs/$1000

of Cost 4 - Hours
Instrument Manhours .= 37.14 X 700 = 26,000
Piping Manhours = 69.05 X 2,100 = 145,000
Structural Steel Manhours = 86.41 X 6,400 = 553,000
Electrical Manhours = 35,20 X 7,500 = 264,000
Concrete Manhours = - X - = -
Site Improvement Manhours = - X - = -
Major Equipment Manhours* ' = 629,000

TOTAL DIRECT LABOR MANHOURS : 1,617,000

*Major equipment manhours obtained from Bechtel's
proprietary "Manhour Standard" document.
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DIRECT LABOR COST

1,617,000 @ $20.70/hr. = 33,470
SPARE PARTS - = 1,070
SALES TAX = 1,950

FIELD INDIRECT COSTS

75% of Labor Cost

= 25,100
SUBTOTAL FIELD COSTS
| 40,900 + 16,930 + 33,470 + 1,070 + 1,950 + 25,100 = 119,420
* HOME OFFICE MANHOURS . | = 114,000
P HOME OFFICE COSTS
3 114,000 @ $36.79 = 4,190
& , : .
£. _  ENGINEERING BY OTHERS ‘ = -
SUBTOTAL PLANT AREA COSTS
119,420 + 4,190 | ' = 123,610
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PLANT 7 26

JOB NO. & TITLE

JOB NO. 14222

BRECKINRTDGE PROTECT TAKEQHF APPROVED
hCE- 10 CLIENY ‘ LERS— 10 PRICED DATE
o JOB LOCATION RRECKINRIDGE €O, KM CHECKED SHEET___OF
DIRECT FIELD COST SUMMARY Rist! 9F MINE Conl RECEIING ¢ BuLK SToras i
QUANV $M MANHOURS TOTAL COST
unit ||QUOTED TOTAL $/MH MATERIAL LABOR SUBCONTRACT TOTAL
\.U “C" - Columns & Vesse|;~/ KOIJVMJ'&IFDEAS 519 voa
124D - Tanks 2eAce Silof // 0G0
13 “E\XEXC"""QS'/ AP SYSTENY 20 vaa
14 FT -}hq‘dlﬁlealers T2 ER E—% L2 F oo

A5 6" J’Gmm Drivers

.16 ”/bV/- Vacuum Mment

127K - Compressors ms.

.18 “T'' - Special Equipment

TOTAL MAJOR EQUIPMENT || 275

21 ) < Instruments

.22 *“L" - Piping

.23 "M’ - Structural Steel

.24 “N' - lnsulation

.25 P’ . Electrical

.26 Q" - Concrete Work

.27 *'R'" - Buildings

.28 *S" - Site Improvements

.29 X' - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST

SHEET NO ___

PLANT




23.0 PLANT 27 COAL WASHING

23.1 = GENERAL

Coal Washing (Plant 27) receives ROM coal from Coal Receiving and Storage
(Plant 26) or reclaimed coal from storage, and washes and separates the
coal into: clean coal feed to Coal Drying and Pulverizing (Plant 1);
boiler fuel to Steam Generation and Boiler Feedwater Treating (Plant 31);
coal refuse. "

The estimate for this plant was prepared by Roberts and Schaefer Company,
incorporating a customized design prepared specifically for this project.

Major equipment items were priced on the basis of vendor quotations or from
similar items from other Roberts and Schaefer projects.

Quantities for bulk materials were developed by takeoffs from section and
elevation drawings on an individual account basis. These bulk materials
were priced on the basis of recent Roberts and Schaefer experience for

similar purchases.
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23.0 PLANT 27 COAL WASHING

23.2 FACTORED CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data..

BULK MATERIAL AND SUBCONTRACT COSTS

$16,070

The bulk material and subcontract costs are taken as percentages (or cost

"factors") of the major equipment costs. The cost factors are based on

Bechtel's historical, proprietary data for similar types of plants and
.vary with type and size of plant.

‘ Cost

Bulk Material Costs Factor, % .
Instruments = - X
Piping : = 0.3161 X
Structural Steel = 0.5663 X
Electrical = 0.2371 X
Concrete = 0.1002 X
Siding ' = 0.0404 X

Total Bulk Material Cost

23-2

16,070
16,070
16,070
16,070

16,070




Cost

Subcontract Costs | Factor, %
Electrical .= 0.2545 X 16,070 = 4,090
Buildings = - X - = -
HVAC = 0.0753 X 16,070 = 1,210
Total Subcontract Cost = 5,300
TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS = $25,550

DIRECT LABOR MANHOURS

Direct 1abor manhours are taken as multipliers (or manhour "factors") of
the bulk material costs. The manhour factors are based on Bechtel's
historical, proprietary data for similar types of plants varying with
type and size of plant and adjusted as required for labor productivity
based on jobsite data. ‘

Manhour

Factor

Hrs/$1000

of Cost Hours
Instrument Manhours = - X - = -
Piping & Platework = 87.006 X 5,080 = 441,990
Structural Steel Manhours -~ = 41.184 X 9,100 = 374,770
Electrical Manhours .= - X - = -
Concrete Manhours =  62.04 X 1,610 = 99,880
Site Improvement Manhours = - X - = -
Siding Manhours = 80.68 X 650 = 52,440

TOTAL DIRECT LABOR MANHOURS 969, 080

*Major equipment manhours obtained from Bechtel's
proprietary "Manhour Standard" document.
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DIRECT LABOR COST
969,080 @ $§20.70/hr.

SPARE PARTS
SALES TAX

FIELD INDIRECT COSTS

. 75% of Labor Cost
CHEMICALS

SUBTOTAL FIELD COSTS.
16,070 + 25,550 + 20,060 + 800 + 15,050 + 170

HOME OFFICE MANHOURS

HOME OFFICE COSTS
341,000 @ $36.79

ENGINEERING BY OTHERS
ADJUSTMENT - DEDUCT ONE 600 TPH WASHING PLANT

SUBTOTAL PLANT AREA COSTS

77,700 + 12,550 + (12,500)

23-4

20,060

800

15,050

170

77,700

341,000

12,550

(12,500)

77,750
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PLANT# 27 JOB NO. 14222

J0B NO. & TITLE BRECIUNRIDGE PROJECT TAKEOFF APPROVED
m o CLIENT ASLLAGID SYNTUETIC FUELS, INC. puiceo oute
~ torro JOB LOCATION BRECKINRIDGE Cou., KENTUGKY CHECKED SHEET___OF
DIRECT FIELD COST SUMMARY COAL WASHIL G £ SECANDARY & RUHING
QUANTITY $M MANHOURS TOTAL COST
4 QUOTED TOTAL $/MH MATERIAL LABOR SUBCONTRACT TOTVAL

»J1 "'C"’ - Columns & Vessels” . :

12°UD"’ - Tonks 22 _ﬁnu)c’zﬂg_@_c_’//_jﬂff olololod

13 "B Exchangers” - 685  |Vree Mo Faz HH2lolo]ololo
14 “F" -¥i:e%o'ers | 4 CnAgse] Frevee Fac, \| 41 0} 0| ol

A5 G - /ﬁN Drivers £S5 Sorece Foel FAak, zl1loolelolo

.16 “FMVocuum EhLmeenl Sf C( cAn (,:,,(_ Fag 4l2lz]slolelo
.17/ *" . Compressors }Qs

/1'8 **T" . Special Equipment
TOTAL MAJOR EQUIPMENT g2l 11610165 lojolo Holoye S0k
Aol - 51010IC
L .21 )" - Instruments /1610l 21cdololc

.22 L' - Piping

.23 *'M' - Structural Steel

.24 N - Insulation

.25 “P" - Electrical

.26 'Q" - Concrete Work

.27 “'R" - Buildings

.28 *'S" . Site Improvements

.29 “X'' - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST

SHEET NO PLANT — 27




24.0  PLANT 30 ELECTRICAL DISTRIBUTION

24.1  GENERAL

Electrical Distribution (Plant 30) receives main utility power from Big
River Electric Corporation (161 kV) via two overhead transmission lines to
each of two main substations; each main substation distributes power at
161 kV through SF6 gas insulated type indoor switchgear to three (total of
six) satellite substations located to suit plant grouping of 1oads.

The power distribution system was estimated on the basis of a pre]iminany
single-line diagram and associated general site plan. Individual control
equipment was taken off and priced on an itemized basis. Quantities of
cable, wire and conduit were generated on the basis of preliminary routings.

Associated bulk materials such as support steel, concrete and site work

were applied as a percentage of the electrical material cost utilizing
Bechtel's historical data.
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24.0  PLANT 30 ELECTRICAL DISTRIBUTION

24.2 FACTORED CAPITAL COST ESTIMATE

NOTE: ATl costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

. Price developed from vendor quotes or in-house data.

BULK MATERIAL AND SUBCONTRACT COSTS

NA

The bulk material and subcontract costs are taken as percentages (or cost
"factors") of the major equipment costs. The cost factors are based on

Bechtel's historical, proprietary data for similar types of plants and

vary with type and size of plant.

Cost

Bulk Material Costs ' Factor, %

Instruments , = ‘NA X
Piping = NA X
Structural Steel L= NA X
Electrical = NA X
Concrete : = NA X
Site Improvements L= ~ NA X

Total Bulk Material Cost

24-2

NA

NA
2,490
29,820
7,460

" 3,720

$4 3,490




Cost

Subcontract Costs } Factor, %

Insulation = NA X = NA

Buildings = NA X = NA

Painting = NA X = NA
Total Subcontract Cost | = NA

TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS = $43,490

DIRECT LABOR MANHOURS

Direct labor manhours are taken as multipliers (or manhour "factors") of the
bulk material costs. The manhour factors are based on Bechtel's historical,
proprietary data for similar types of plants varying with type and siie of

plant and adjusted as required for labor productivity based on jobsite data.

Manhour
Factor
Hrs/$1000
_of Cost Hours
Instrument Manhours = - X - = -
Piping Manhours = - X - = -
Structural Steel Manhours =  36.83 X 2,490 = 91,700
Electrical Manhours = 10.10 X 29,820 = 301,200
Concrete Manhours = 73.54 X 7,460 = 548,600
Site Improvement Manhours =  65.46 X 3,720 = 243,500
Major Equipment Manhours* = -
TOTAL DIRECT LABOR MANHOURS 1,185,000

*Major equipment manhours obtained from Bechtel's
proprietary "Manhour Standard" document.
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DIRECT LABOR COST
1,185,000 @ $20.70/hr.

SPARE PARTS
SALES TAX

FIELD INDIRECT COSTS

~ 75% of Labor Cost‘A

SUBTOTAL FIELD COSTS
43,490 + 24,530 + 2,090 + 18,400

_HOME OFFICE MANHOURS . -

HOME OFFICE COSTS
127,000 @ $36.79

- ENGINEERING BY OTHERS.

SUBTOTAL PLANT AREA COSTS
88,510 + 4,670

24-4

24,530

2,090
18,400

88,510

127,000

4,670

93,180
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JOB NO. &
CLIENT

TITLE

0B NO. 14222 .

BRECKINRIDGE PROIECT

J0B LOCATION

DIRECT FIELD COST SUMMARY

BR

ASHLAND SYNTHETIC FUELS, INC.

°

Lie

7 RICAL D/;?'P/BQ.T [ON

TAKEOFI
PRICED

APPROVED
DATE

CHECKED

SHEET_OF

QUANTITY
uNIT

$M

MANHOURS

TOTAL COST

QUOTED

TOTAL

$/MH MATERIAL

LABOR

SUBCONTRACT

TOTAL

*“C'" - Columns & Vessels

.12

D"’ - Tanks

13

*‘E'" - Exchangers

4

“F'" - Fired Heaters

A5

“G'* - Pumps & Drivers

16

“H'* - Yacuum Equipment

7

K"’ - Compressors & Drs.

.18

“T** . Special Equipment

TOTAL MAJOR EQUIPMENT

.21

)" < Instruments

|tlor Aeecs

L ABLE.

22

“L" .- Piping

.23

.24

“N'* - Insulation

“M" - Structural Steel

.25

*P"" . Electrical

.26

'Q’* - Concrete Work

27

*R" - Buildings

.28

S" - Site Improvements

.29

**X** - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST

SHEEY NO .

PLANT .__.._._30_ s




25.0 | PLANT 31 STEAM GENERATION AND BOILER FEEDWATER TREATING

25.1  GENERAL

Steam generation and BFW Treating (Plant 31) generates steam at 900 psig
in the main boilers. Facilities are provided for treating boiler
feedwater, distributing and éollecting steam and condensate at different
levels from various plants within the entire complex.

This estimate was prepared by Bechtel's Los Angeles Power Division
incorporating scope from the Phase Zero preliminary design. The
documentation consisted of eduipment lists, design épecifications and
data sheets, flow diagrams and general layout drawings.

Major equipment was estimated by individual item with vendor budget
quotes obtained for 98% of the costs. In particular, vendor estimates
were used for these items:

° Ash handling system

o Coal handling system

. Precipitators

° Stacks

() Pumps and drivers

° Condensérs

e  Cooling water heat exchangers

° Deaerators

'o ' Tanks

° Boiler feedwater treating systems

Bulk materials have been included as a percentage of the equipment COStS
based on Bechtel experience for facilities of similar type and size.
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25.0  PLANT 31 STEAM GENERATION AND BFW TREATING

25.2  FACTORED CAPITAL COST ESTI

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data.

MATE

BULK MATERIAL AND SUBCONTRACT COSTS

"factors") of the major equipment costs.

Bechtel's historical, proprietary data for similar types of plants and
“u“vary with type and size of plant.

Bulk Material Costs

Instruments =
Piping | .=
Structural. Steel ' =
Electrical =
Concrete » =
Site Improvements _ =

" Total Bulk Material Cost

Cost

Factor, %

0.0940
0.1410
0. 1280
0.1141.
0.0380
0.0400

25-2
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81,800
81,800
81,800
81,800
81,800
81,800

The cost factors are based on

$81,800

" The bulk material and subcontract costs are taken as percentages (or cost




b

Cost

Subcontract Costs Factor, %

Insulation = 0.0359 X 81,800 = 2,940

Buildings = - X - = -

Painting = 0.0160 X 81,800 - = 1,310
Total Subcontract Cost = 4,250

TOTAL BULK MATERIAL AND

SUBCONTRACT COSTS $49, 650

DIRECT LABOR MANHOURS

Direct labor manhours are taken as multipliers (or manhour "factors") of the
bulk material costs. The manhour factors are based on Bechtel's historical,
proprietary data for similar types of plants varying with type and size of

plant and adjusted as required for labor productivity based on jobsite data.

Manhour

Factor

Hrs/$1000

of Cost Hours
Instrument Manhours = 20.60 X 7,690 = 158,400
Piping Manhours = 97.7 X 11,530 = 1,126,500
Structural Steel Manhours = 26.80 X 10,470 = 280,600
Electrical Manhours = 70.50 X 9,330 = 657,800
Concrete Manhours = 88.30 X 3,110 = 274,600
Site Improvement Manhours = 48.8] X 3,270 = 159,600
Major Equipment Manhours* = 87,400

TOTAL DIRECT LABOR MANHOURS 2,744,900

*Major equipment manhours obtained. from Bechtel's
proprietary "Manhour Standard" document.
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DIRECT LABOR COST
2,744,900 @ $20.70/hr.

SPARE PARTS
SALES TAX

FIELD INDIRECT COSTS

 75% of Labor COst_
CHEMICALS

. SUBTOTAL FIELD COSTS
81,800 + 49,650 + 56,820 + 800 + 42,620 + 240

HOME OFFICE MANHOURS

" HOME QFFIGE COSTS
491,000 @ $36.79

ENGINEERING BY OTHERS
SUBTOTAL PLANT AREA COSTS
231,930+ 18,060
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56,820

800

42,620

240

231,930

491,000

18,060
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PLANT # 3 JOB NO. 14222

JOB NO. & TITLE

____BREGWMGT—_‘ £ Jf TAKEOFF —— APPROVED
ReE 10 CLIENT ASHL‘AND SYMTUETIC FYSLR JHG. PRICED ________ DATE
10r70 JOB LOCATION BRECKINRIDGE CU., RiENTUTKY CHECKED SHEET____ OF
DIRECT FIELD COST SUMMARY T S0 pATION & BEUY TREATING
QUANTITY $M MANHOURS TOTAL COST
vt [JQUOTED TOTAL $/MH MATERIAL LABOR SUBCONTRACT TOTAL
.11 “C" - Columns & Vessels 25 FA lvo clslalolo
.12 "D’ - Tanks I3 7p __2mnd ! 18l2|o|olo 91818le|ole
.13 _"E’’ - Exchongers /] £n (A0 llo|5|o|olo| e
.14 “F'" - Fired Heaters G EA [‘2_80 Elo|o Jelolo 417121 712lekele
15 G - Pumps & Drivers 51 FA LN O 96! 3lololo
.16 "H'’ - Vacuum Equipment —_
.17 "K'’ - Compressors & Drs. 2 FA 21.{(__(9(94) slololololo
i .18 *'T'' - Special Equipment 12 /LoT 57 4 00 3{2] 8 2z|olo|o 1¢|7]9]3]ole| e
i FREIGHT 45 Gil|zlelolo
| CHerticats W L1H6
TOTAL MAJOR EQUIPMENT || /20 S 42C, lClo8lolo FELESHZYd RENEEIEE]
I | ____’ ALY - 4 olo o
.21 '3 - Instruments ] &l [glololololo

.22 L' - Piping

.23 “M" - Structurol Steel
.24 *N'" - lnsulation

.25 *'P*'. Electrical

.26 Q"' - Concrete Work
.27 *“'R’’ . Buildings

.28 *'S"' - Site Improvements

.29 *'X'' - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST
S ‘ PLANT — T/ .

SHEET NO




26.0 PLANT 32 WATER SYSTEMS: RAW, POTABLE, COOLING

26.1  GENERAL

Water Systems: Raw, Potable, Cooling (Plant 32), together with Sewers and
Wastewater Treating (Plant 34) provide project-wide water managemént, based
on river water use and total reuse of waters within the project. Main
units include: '

° Ohio River Raw Water Treatment

° | Cooling Water Systems

] Cooling Tower Sidestream Treatment
) | Potable Water System

Bechtel's Refinery and Chemical Division had prime responsibility for the
production of this plant estimate, utilizing a conceptual design provided
by the Research and Engineering Division. The scopé consisted of a process
description, process flow diagrams and a list of major equipment with -
overall duty requirements. In addition to the process duty information,
certain minimum estimating parameters were also specified such as surface
area for heat exchangers and drive horsepower for pumps.

The major equipment was priced by individual tagged item using vendor
estimates for pricing. Bulk materials were estimated as a percentage of
the equipment cost from historical data for facilities of similar type,

size and complexity.
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26.0  PLANT 32 WATER SYSTEMS: RAW, POTABLE, COOLING

26.2 FACTORED CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor qudtes or in-house data. = $13,890

BULK MATERIAL AND SUBCONTRACT COSTS

The bulk material and subcontract costs are taken as percentages (or cost
"fac%ors") of the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar types of plants and
T.vary wifh,type and size of plant.

Cost

Bulk Material Costs Factor, %
Instruments = 0.1202 X 13,890 = 1,670
Piping . = 0.2304 X 13,890 = 3,200
‘Structural Steel h = 0.0497 X 13,890 = 690
Electrical = 0.1001 X 13,890 = 1,390
Concrete = 0.0698 X 13,890 = 970
Site Improvements = 0.0403 X 13,890 = 560

Total Bulk Material Cost ‘ = $8,480
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Subcontract Costs

Insulation
Buildings
Painting
Total Subcontract Cost

TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS

DIRECT LABOR MANHOURS

Cost

Factor, %

0.0497

0.0151

X

X

13,890

13,890

690

210
900

$9, 380

Direct l1abor manhours are taken as multipliers (or manhour "factors") of
the buik material costs. The manhour factors are based on Bechtel's

historical, proprietary data for similar types of plants varying with
‘type and size of plant and adjusted as required for labor productivity

based on jobsite data.

Instrument Manhours
Piping Manhours
Structural Steel Manhours
Electrical Manhours
Concrete Manhours

Site Improvement Manhours
Major Equipment Manhours*

TOTAL DIRECT LABOR MANHOURS

Manhour

Factor
Hrs/$1000

of Cost

28.68
51.00
32.03
41.44
89.18
82.86

X X X X X X

*Major equipment manhours obtained trom Bechtel's

proprietary "Manhour Standard" document.
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1,670
3,200
690
1,390
970
560

Hours

= 47,900
= 163,200
= 22,100
= 57,600
= 86,500
= 46,400
= 108,100

531, 800



i

DIRECT LABOR COST
531,800 @ $20.70/hr.

SPARE PARTS
SALES TAX

FIELD INDIRECT COSTS

75% of Labor Cost
CHEMICALS ,

SUBTOTAL FIELD COSTS
| 13,890 + 9,380 +v1],010~+ 350 + 810 + 8,260 + 270

HOME OFFICE MANHOURS

.HOME OFFICE COSTS

164,000 @ $36.79

ENGINEERING BY OTHERS

SUBTOTAL PLANT AREA COSTS
43,970 + 6,030

[}

11,010
350

810

8,260

270

43,970

164,000

6,030

50,000 .
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PLANT #= 32 JOB NO. 14272

0B NO. & TITLE ] BRECKINRIDG. FRQ‘I.ECT TAKEOFF _ APPROVED
CLIENT RSTLARD SYRTHETC TUCLS, THC.
o 0c e RREGHHRIDRE O HEH FUBR—— PR oute
torre ]03 lOCA"(m CHECKED SHEEY____ Of
DIRECT FIELD COST SUMMARY Lt TTE 3 AW [ TARLE s
QUAle $M MANHOURS TOTAL COST
unmit [{{QUOTED TOTAL $/MH MATERIA‘L LABOR SUBCONTRACT TOTAL

1 “C” - Columns & Vessels 4 21
.12 D’ - Tanks 25 2430 cl4lofe|e 18lololo
13 *E" - Exchangers 4 o Slo A=Al SIs131d ool d
.14 "F'" - Fired Heaters || o )
15 “G' - Pumps & Drivers 8s 22,990 alt o2 8lop
.16 **H' - Vacuum Equipment N7 S0 zleo|lolo
A7 *'K'’ - Compressors & Drs. 5 850
.18 “T'' - Special Equipment 37 63990 Mgl ! |elelo 11] | 8lololo|o

FrelGHl %% 2| 7|ojo|o|0

SN /- [ 5) e S | I L le eze A I I o
TOTAL MAJOR EQUIPMENT &6 lo& 1o 7lo|zl7|8lolo RI¢it Jojo [ 3Islai " olo
' . A 8lolo]

.21 **J*' - instruments I 3l Kqlolojob
.22 “L" - Piping .
.23 **M” - Structural Steel
.24 “N'' - Insulation
.25 “P*' . Electrical
.26 Q" - Concrete Work
.27 “R" - Buildings
.28 'S’ - Site Improvements

.29 X" - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST

SHEET NO _ PLANT 32



27.0  PLANT 33 FIRE SYSTEMS

27.1  GENERAL

Fire Systems (Plant 33) includes fire water, foam systems, dry chemicals,
and inert gas, providing fire protection for equipment and structures in
the total plant area.

The Plant 33 estimate was based on a preliminary design for the fire water
system where certain assumptions were made for line sizes, layouts and
routings. From this preliminary design, quantities for the various bulk
accounts were developed and estimated using unit price information obtained
from Bechtel's historical data.
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27.0  PLANT 33 FIRE SYSTEMS

27.2 FACTORED CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of do]]afs.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data. = $680

_BULK MATERIAL AND SUBCONTRACT COSTS

The bu]k'matenialiand,subcontract costs are taken as percentages (or cost
"faétors") of the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar types of plants and
vary with type and size of plant.

Cost

Bulk Material Costs ‘ Factor, %

Instruments = NA T X = 100
Piping. = NA X = 4,080
Structural Steel = NA X = | 50
Electrical | = NA X = - 80
Concrete = ~NA X - = 50
Site Improvements = NA X | = __650

Total Bulk Material Cost ‘ = $5,010

27-2



Cost

Subcontract Costs Factor, %
Piping =  0.0147 X 680
Painting = 0.0147 X 680

Total Subcontract Cost

TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS

DIRCCT LADOR MANIIOURS

$5,030

Direct Tabor manhours are taken as multipliers (or manhour "factors") of the
bulk material costs. The manhour factors are based on Bechtel's historical,
proprietary data for similar types of plants varying with type and size of
plant and adjusted as required for labor productivity based on jobsite data. .

Manhour

Factor

Hrs/$1000

of Cost
Instrument Manhours = 27.00 X 100
Piping Manhours = 68.46 X 4,080
Structural Steel Manhours - = 42.00 X 50
Electrical Manhours = 68.75 X 80
Concrete Manhours = 100.0 X 50
Site Improvement Manhours = 343.2 X 650

Major Equipment Manhours*

TOTAL DIRECT LABOR MANHOURS

*Major equipment manhours obtained from Bechtel's
proprietary "Manhour Standard" document.

27-3

Hours

2,700
279, 300
2,100
5, 500
5,000
223,100

4,300
522,000



DIRECT LABOR COST
522,000 @ $20.70/hr.

SPARE PARTS
SALES TAX

FIELD INDIRECT COSTS

75% of Labor Cost

SUBTOTAL FIELD COSTS
680 + 5,030 + 10,810 + 20 + 270 + 8,110

- HOME-OFFICE MANHOURS

" HOME OFFICE COSTS

45,000 @ $36.79
ENGINEERING BY OTHERS

SUBTOTAL PLANT AREA COSTS
24,920 + 1,660

27-4

10,810
20

270

8,110

24,920
45,000

1,660

26,580
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J0B HO. 14222

PLANT 33 J0B NO. & TITLE BRECKINRIDGE PROIECT TAKEOFF APPROVED
B THETC FUEis BIC
JOB LOCATION ” e e CHECKED SHEET____OF
DIRECT FIELD COST SUMMARY IRE SySTE
QUANTITY $M MANHOURS TOTAL COST
4

QUOTED TOTAL $/MH || MATERIAL LABOR SUBCONTRACT TOTAL

31 'C" - Columns & Vessels

.12 D" - Tonks | &4 Ztalololol o

.13 “"E'’ - Exchangers

.14 *F’' - Fired Heaters

.15 G’ - Pumps & Drivers b FA 320 =9 Pplelo

.16 *H"’ - Vacuum Equipment

A7 *K'" - Compressors & Drs.

.18 T’ - Special Equipment 2FA 720 H4l7)e)0
FRECHT 4T, Helololo
" TOTAL MAJOR EQUIPMENT || 9 42n ZARAVEE zlelololole 7]9]71210
- A4 3lolo
.21 S < Instruments G&l8loloio| o

.22 L' . Piping !

.23 "M’ - Structural Steel

.24 “N'' - Insulation

.25 ‘P’ - Electrical

.26 *'Q"' - Concrete Work

.27 "R’ - Buildings

.28 “'S" . Site Improvements

.29 X'’ - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST

SHEET NO

- PLANT 23



28.0  PLANT 34 SEWERS AND WASTEWATER TREATMENT

28.1  GENERAL

Sewers and Wastewater Treatment (Plant 34) collects process plant and
offplot Contaminated process waste streams and storm runoff (contaminated
and uncontaminated), and performs treating as required for water reuse with
waste sludge transferred to Solid waste Management (Plant 42).

This estimate was prepared by Bechtel's Refinery and Chemical Division
based on a conceptual design provided by the Research and Engineering
Division. The scope consisted of information similar to that used in the
Plant 32 (Water Systems) estimate.

Major equipment was priced by individual item based largely on vendor
information. Bulk materials were included as a percentage of the major
equipment cost.

The bulk factors used in this plant are considerably lower than other
process units. This 1is the result of extensive skid mounting and pre-
packaging of the equipment where much of the bulk material cost that
would normally be included in the factors has already been priced in
the equipment accounts. |
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28.0  PLANT 34 SEWERS AND WASTEWATER TREATMENT

28.2 FACTORED CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data. = $47,350

BULK MATERIAL AND SUBCONTRACT COSTS

The bulk material and subcontract costs are taken as percentages (or cost
"factors") of the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar types of plants and
vary with type and size of plant.

Feadn ¢
i
X -
R A

28-2

‘ Cost

~Bulk Material Costs Factor, %
Instruments = 0.0600 X 47,350 = 2,840
Piping | = 0.0900 X 47,350 = 4,260
Structural Steel : = 0.0501 X 47,350 = 2,370
Electrical = 0.0800 X 47,350 = 3,790
Concrete = 0.0500 X 47,350 = 2,370
Site Improvements = 0.0699 X 47,350 = 3,310
Total Bulk Material Cost | = $18,940




Cost

Subcontract Costs Factor, %

Insulation - = 0.0399 X 47,350
Site Improvements = 0.0201 X 47,350
Painting . = 0.0201 X 47,350

Total Subcontract Cost

TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS

DIRECT LABOR MANHOURS

Direct labor manhours are taken as multipliers (or manhour "factors") of the
bulk material costs. The manhour factors are based on Bechtel's historical,

proprietary data for similar types of plants varying with type and size of
plant and adjusted as required for labor productivity based on jobsite data.

Manhour

Factor

Hrs/$1000

of Cost
Instrument Manhours .= 19.23 X 2,840
Piping Manhours A = 51.0 X 4,260
Structural Steel Manhours =  38.23 X 2,370
Electrical Manhours = 63.75 X 3,790
Concrete Manhours = 84.64 X 2,370
Site Improvement Manhours = 170.36 X 3,310

Major Equipment Manhours*

TOTAL DIRECT LABOR MANHOURS

*Major equipment manhours obtained from Bechtel's
proprietary "Manhour Standard" document.

28-3

Hours

= 54,600
= 217,300
= 90,600
= 241,600
= 200,600
= 563,900

= 179,040

1,547,640



DIRECT LABOR COST

1,547,640 @ $20.70/hr. = 32,040
SPARE PARTS x 930
~ SALES TAX = 1,990

FIELD INDIRECT COSTS

75% of Labor Cost ' , , = 24,030
CHEMICALS ' = 820

. - . SUBTOTAL FIELD COSTS

47,350 + 22,730 + 32,040 + 930 + 1,990 + 24,030+ 820 = 129,890
HOME OFFICE MANHOURS | = 477,000
HOME OFFICE COSTS
477,000 @ $36.79 - | = 17,55
ENGINEERING BY OTHERS . s -
SUBTOTAL PLANT AREA COSTS
129,890 + 17,550 = 147,440
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JOB NO. 14222

PLANT 534~ JOB NO. & TITLE f‘\"iL;?EECgIYPI{JmDGE \PP\_OJ'_EC‘T TAKEOFF APPROVED

-  CLIENT SO SYATHEITC [UELS, TG e o

torm JOB LOCATION - ‘ CHECKED SHEET___ OF
DIRECT FIELD COST SUMMARY CUERL ¢ (nSTE T REAT e T -

QUANTITY $M MANHOURS TOTAL COST
4 QUOTED TOTAL $/MH MATERIAL LABOR SUBCONTRACT TOTAL
J1 4C"” - Columns & Vessels 4 o 19T
12 “D' - Tanks 59 4050 1214|220k S 5|8
13 "E’’ - Exchangers 20 990 213lelo
.14 “F" - Fired Heaters
15 “G" - Pumps & Drivers 114 12 90 Ulzit |3 oo
16 *““H" - Vacuum Equipment -
A7 K" - Compressors & Drs. 27 35 790 A1lA50lololo
.18 “T' - Special Equipment 122 124 S\a. 151649161 710le zld2lo bl
FROpHT 7l l&]olo|o
e HeiCALS W —Edo ollhe L. _
TOTAL MAJOR EQUIPMENT S35 HElA ] | elo 2 &l 7131518 1721734 6|2 9
S | Abd | [«3] ok
.21 '3 - Instruments 417173 S'.O'D )
.22 *'L'" - Piping
.23 'M"’ - Stryctural Steel
.24 N - Insulation
.25 “P'' . Electrical
.26 Q" - Concrete Work
.27 “R' - Buildings
.28 **S' - Site Improvements
.29 X' - Painting
YOTAL OTHER MATERIALS
TOTAL DIRECT COST
SHEET NO 2.4

PLANT




29.0 PLANT 35 STACK GAS SCRUBBING

29.1  GENERAL

Stack Gas Scrubbing (Plant 35) treats tail gas from the Sulfur Plant
(Plant 10), as well as flue gas from the boilers, by a process of
absorption and regeneration to remove sulfur dioxide, which is then
recycled back to the Sulfur Plant (Plant 10); the treated gas is then
released to the stacks. |

The estimate for the plant was prepared by Davy McKee based on a proprie-
tary process design, the Wellman Lord Flue Gas Desulfurization process.
Costs were identified by subsystem, with major equipment listed by
individual item. The equipment was priced by Davy McKee utilizing vendor
quotations or unit prices for similar items from.other related
installations.

Bulk materials were estimated in detail by individual account. Quantities

were taken off from drawings and layouts and priced on a unit rate basis
using Davy McKee procurement data.. '
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29.0  PLANT 35 STACK GAS ‘SCRUBBING

29.2 FACTORED CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor qUotes or in-house data. = $13,160

BULK- MATERIAL AND SUBCONTRACT COSTS.

The bulk material and subcontract costs are taken as percentages (or cost
“factors") of the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar types of plants and
vary with type and size of plant. '

o Cost

Bulk Material Costs : Factor, %

Instruments = 0.1292 X 13,160 - = 1,700

Piping - = 0.319] X 13, 160 = 4,200

Structural Steel = 0.1353 X 13,160 = 1,780
" Electrical ’ = 0.0760 X 13,160 = 1,000

Concrete ’ = 0.0494 X 13,160 = 650

Site Improvements = - X - = -

Total Bulk Material Cost : = $9,330
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Cost

Subcontract Costs ‘ Factor, %
Insulation = 0.1976 X 13,160 = 2,600
Buildings = 0.0403 X 13,160 = 530
Painting = 0.0327 X 13,160 = 430
Total Subcontract Cost = 3,560
TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS = $12,8590

DIRECT LABOR MANHOURS

Direct Tabor manhours are taken as multipliers (or manhour "factors") of
the bulk material costs. The manhour factors are based on Bechtel's
historical, proprietary data for similar types of plants varying with
type and size of plant and adjusted as required for labor produétivity
based on jobsite data. ’

Manhour
Factor
Hrs/$1000
of Cost Hours
Instrument Manhours = 32.53 X 1,700 = 55,300
Piping Manhours = 52.00 X 4,200 = 218,400
Structural Steel Manhours = 32.87 X 1,780 = 58,500
Electrical Manhours = 104.00 X 1,000 = 104,000
Concrete Manhours = 169.08 X 650 = 109,900
Site Improvement Manhours = NA X NA = 12,800
Major Equipment Manhours* = 100,300
TOTAL DIRECT LABOR MANHOURS ' 659, 2C0

*Major equipment-manhours obtained from Bechtel's
proprietary "Manhour Standard" document.
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DIRECT LABOR COST

659,200 @ $20.70/hr. = 13,650
SPARE PARTS = 500

SALES TAX = 990

FIELD INDIRECT COSTS

75% of Labor Cost 10,240
SUBTOTAL FIELD COSTS
13,160 + 12,890 + 13,650 + 500 + 10,240 = 50,440
. HOME. OFFICE MANHOURS | ' = 281,000
HOME OFFICE COSTS
281,000 @ $36.79 = 10, 340
ENGINEERING BY OTHERS . = -
SUBTOTAL PLANT AREA COSTS

50,440 + 10,340 - = 60,780

29-4 -
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FLANT # 35

108 HO. & TITLE ——m&ém&;m%— TAKECH

APPROVED
. CLIENT ASULAND SYNIAFIIC FUELS NG owicee oare
torre JOB LOCATION BRECKINRIDGE CO., KERTUCK( CHECKED SHEET___OF
DIRECT FIELD COST SUMMARY cTK CAn SeRuBEIC,
Qumrly $M MANHOURS TGTAL COST
unit [|QUOTED TOTAL $/MH MATERIAL LABOR SUBCONTRACT TOTAL

.11 C"” - Columns & Vessels 30

.12_"'D" - Tanks [

.13 "E'' - Exchangers 20
“.14 *F'"" - Fired Heaters S

A5 G’ - Pumps & Drivers 898

.16 *‘H"’ - Vacuum Equipment

A7 'K’ - Compressors & Drs. 16

.18 'T"' - Special Equipment 29

TOTAL MAJOR EQUIPMENT ’Zoz 131, Bo olzjz plolo 3|t [zlalelelo|| 11131 si7le|ele

My 3|e|ole

.21 *'J" < Instruments ] 1lzlelolo| o
.22 L' - Piping

.23 "M . Structural Steel

.24 N’ . Insulation

.25 “P'’ . Electrical

.26 Q" - Concrete Work

.27 **R’" . Buildings

.28 *“S" - Site Improvements

.29 X" . Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST

SHEEY NO

PLANT



30.0  PLANT 36 INSTRUMENT AIR AND PLANT AIR SYSTEMS

30.1  GENERAL

Instrument Air and Plant Air Systems (Plant 36) provides compressed,
filtered, cool, dry air to instruments, as well as to utility station piant
users.

Costs for this plant are based on Bechtel's Phase Zero preliminary design.
Estimating scope consisted of a Tist of major equipment and design data

sheets.

Major equipment was estimated by individual item or packaged unit, and bulk
materials were applied as a percentage of the equipment cost.
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30.0 PLANT 36 INSTRUMENT AIR AND PLANT AIR SYSTEMS

30.2 FACTORED. CAPITAL COST ESTIMATE

NOTE: Al1 costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data. ' = $720

BULK MATERIAL AND SUBCONTRACT COSTS4

The bulk material énd subcontract costs are taken as pertentéges (or cost
"factors") of the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar types of plants and
vary with type and size of plant.

Cost

Bulk Material Costs Factor, %
Instruments. = 0.09721 X 720 = 70
Piping = 0.2639 X 720 .= 190
Structural Steel ) = 0.0417 X 720 = 30
Electrical - = -0.0556 X 720 = 40
Concrete = 0.0278 X 720 = 20
Site Improvements = 0.0139 X 720 = 10
Total Bulk Material Cost = $360
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Cost

Subcontract Costs Factor, %

Insulation = 0.0833 X 720 = 60
Buildings = - X - = -
Painting = 0.0139 - X 720 = 10

Total Subcontract Cost = 70

TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS

$430

DIRECT LABOR MANHOURS

Direct labor manhours are taken as multipliers (or manhour “factors") of
the bulk material costs. The manhour factors are based on Bechtel's
historical, proprietary data for similar types of plants varying with
type and size of plant and adjusted as required for labor productivity
based on jobsite data. '

Manhour -

Factor

Hrs/$1000 :

of Cost Hours
Instrument Manhours = 20.00 X 70 4 = 1,400
Piping Manhours _ = 43.68 X 190 = 8, 300
Structural Steel Manhours = 40.00 X 30 = 1,200
Electrical Manhours = 60.00 X 40 = 2,400
Concrete Manhours = 130.0 X 20 = 2,600
Site Improvement Manhours = 120.0 X 10 , = 1,200
Major Equipment Manhours* ’ = 6,000

TOTAL DIRECT LABOR MANHOURS 23,100

*Major equipment manhours obtained from Bechtel's
proprietary “Manhour Standard" document.
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DIRECT LABOR COST

23,100 @ $20.70/hr. ' = 480
SPARE PARTS ' = 40
SALES TAX = -

FIELD INDIRECT COSTS
75% of Labor Cost - : = 360

SUBTOTAL FIELD COSTS
720 + 430 + 480 + 40 + 360 3 | = 2,030

HOME OFFICE MANHOURS = 22,000

HOME OFFICE COSTS
22,000 @ $36.79 | | - 810

ENGINEERING- BY OTHERS : = -

SUBTOTAL PLANT AREA COSTS

2,030 + 810 ' = 2,840
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JOB NO. 14272

PLANT = 26 JIDGE PROJECT
: 108 NO. & TITLE BRECKINLlD(][' P“-\)J,;'- TAKEOFF APPROVED
RCE-10C Cllfui 4 } p " '," : u”: PRICED . DATE
i JOB LOCATION CHECKED weer__or
DIRECT FIELD COST SUMMARY INST Ruricdl  AIR b PLpnT AR ZyaTEME
QUANTITY $M MANHOURS TOTAL COST
unit ||QUOTED TOTAL $/MH MATERIAL LABOR SUBCONTRACT TOTAL
11 “C" - Columns & Vessels 2 170 Blololole
.12 D'’ - Tanks ’
.13 "E’' - Exchangers
.14 *F"" - Fired Heaters s
15 G’ - Pumps & Drivers
.16 **H"' - Vacuum Equipment
17 "K' - Compressors & Drs. .
.18 T’ - Special Equipment S5 5870 | el 13lzlo |
FREGHT 4 z|8lolo lo
" TOTAL MAJOR EQUIPMENT || 7 o do A1 lelolo ] Zzllelo]o
14dt 46l |-,

21 )" - Instruments

.22 *“L' - Piping

.23 M’ - Structural Steel

.24 N’ - Insulation

.25 "P" - Electrical

.26 “‘Q"’ - Concrete Work

.27 *'R" - Buvildings

.28 'S . Site Improvements

.29 X' . Painting

TOTAL OTHER MATERJALS

TOTAL DIRECT COST

SHEET NO

PLANT — 36



31.0  PLANT 37 TELECOMMUNICATION SYSTEMS

31.1  GENERAL

Telecommunication Systems (Plant 37) provides for communication within the
plant and offsite and with transportation carriers. It also provides links~
with information systems within the plant and offsite.

The scope for the communication system was developed by Bechtel's Hydro and
Community Facilities Division, making use of similar facilities from other

recent Bechtel projects.

In this case, a detailed list of applicable communication equipment and
devices was developed and priced using vendor estimates and unit prices.



e i

31.0  PLANT 37 TELECOMMUNICATIONS

31.2 FACTORED CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data. = 7 NA

BULK MATERIAL AND SUBCONTRACT COSTS
The 'bulk material and subcontract costs are taken as pekcentages (or cost
"factors") of the major equipment costs. The cost factors are based on

Bechtel's historical, proprietary data for similar types of plants and
vary with type and size of plant.

Cost
Bulk Material Costs Factor, %
Instruments = NA X =
Piping = NA X =
‘ Structural Steel = NA X =
Electrical = NA X = 1,090
Concrete = NA X =
Site Improvements = NA X =
Total Bulk Material Cost =  NA X = $1,090



Subcontract Costs

Insulation =

Electrical =
Painting =

Total Subcontract Cost

TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS

DIRECT LABOR MANHOURS .

Cost

Factor, %

- NA

NA

Direct labor manhours are taken as multipliers (or manhour "factors") of
the bulk material costs. The manhour factors are based on Bechtel's
historical, proprietary data for similar types of plants varying with
type and size of plant and adjusted as required for labor productivity

based on jobsite data.

Instrument Manhours =
Piping Manhours ' =
Structural Steel Manhours =
Electrical Manhours =
Concrete Manhours =
Site Improvement Manhours =
Major Equipment Manhours*

TOTAL DIRECT LABOR MANHOURS

Manhour
Factor
Hrs/$1000

of Cost

NA
NA
NA
NA
NA
NA

>X’X X X X X X

*Major equipment manhours obtained from Bechtel's

proprietary “Manhour Standard" d

ocument.
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DIRECT LABOR COST
@ $20.70/hr.

SPARE PARTS
SALES TAX

FIELD INDIRECT COSTS

75% of Labor Cost

SUBTOTAL FIELD COSTS

1,250 + 60

HOME OFFICE MANHOURS

‘HOME OFFICE COSTS

7,000 @ $36.79
ENGINEERING -BY - OTHERS

SUBTOTAL PLANT AREA COSTS
1,310 + 260

60

1,310

7,000

260

1,570
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PLANT# 37 10B NO. & TITLE JOB NO. 14222

TAKEOQOFF ____ . APPROVED
BRECKINRIDGE PROJECT
Rt 10 CLIENT RSHEANBSYNTHETIC TR TG, — - oM
o J0B LOCATION — BRECKINRIDGE-60—HENTHEKY— CHECKED SHEET___QF
DIRECT FIELD COST SUMMARY TELE ComMpNicntvn SYSI'Er]
QUANTITY $M MAHHOURS ] TOTAL COST
et

QUOTED

TOTAL $/MH MATERIAL LABOR SUBCONTRACT TOTAL

11 “C" - Columns & Vessels

.12 D" - Tanks

.13 "E’’ - Exchangers

.14 *F'* - Fired Heaters R

15 “G" - Pumps & Drivers 4 o _- L A.

.16 "H'' - Vacuum Equipment ||

A7 “K'’ - Compressors & Drs.

_______ SUNIINEIURpUIULE | SEIEEIIR | BRI

A8 T - Special Equipment

TOTAL MAJOR EQUIPMENT || pr- ApAvicaBle — A /M f gt Mt ]

.21 ‘)" . Instruments

.22 “'L'’ - Piping

.23 **M"’ - Structural Steel

.24 N’ - Insulation

.25 “P" - Electrical

.26 Q" - Concrete Work

.27 **R" - Buildings

.28 *'S"" . Site Improvemenis

.29 X' - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST

IMHEET NO - PLANT — .27



32.0  PLANT 38 INERT GAS SYSTEMS

32.1 GENERAL

Inert Gas Systems (Plant 38) pressurizes waste nitrogen from the Oxygen
Plant (Plant 15), and distributes the pressurized nitrogen to users such
as Coal Drying and Pulverizing (Plant 1) and the Gas Plant (Plant 7), as
"~ well as to other plants where nitrogen is needed for blanketing and

purging.

This estimate was based on Bechtel's Phase Zero design. The scope con-
sisted of a 1ist of major equipment with accompanying design data sheets.

Major equipment was estimated by individual item utilizing vendor esti-
mates for the compressor equipment and historical data for the remaining
pieces. Bulk materials were applied as ratios of the major equipment
utilizing Bechtel experience for similar inert gas facilities.
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32.0 PLANT 38 INERT GAS SYSTEM

32.2 FACTORED CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data. = $830

BULK MATERIAL AND SUBCONTRACT COSTS

The bulk material and subcontract costs are taken as percentages (or cost
"factors") of the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar types of plants and

vary with type and size of plant.

: Cost

Bulk Material Costs Factor, %

Instruments = 0.1205 X 830 =
Piping = 0.3253 X 830 =
Structural Steel ‘ = 0.0843 X 830 =
Electrical = 0.1205 X 830 =
Concrete = 0.0602 X 830 =
Site Improvements = 0.0241 X 830 o=

Total Bulk Material Cost _ =
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Cost

Subcontract Costs Factor, %
Insulation = 0. 0482 X 830 = 40
Buildings = - X - = -
Painting = 0.0120 X 830 = _10
Total Subcontract Cost = 50
TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS . = $660

DIRECT LABOR MANHOURS

Direct 1abor manhours are taken as multipliers {or manhour "factors") of
the bulk material costs. The manhour factors are based on Bechtel's
historical, proprietary data for similar types of plants varying with
type and size of plant and adjusted as required for labor productivity
based on jobsite data.

Manhour

Factor

Hrs/$1000 .

of Cost Hours
Instrument Manhours = 20.00 X 100 = 2,000
Piping Manhours = 45.77 X 260 = 11,900
Structural Steel Manhours = 28.57 X 70 = 2,000
Electrical Manhours ' =  63.00 X 100 = 6, 300
Concrete Manhours = 102.0 X 50 = 5,100
Site Improvement Manhours = 40.00 X 20 = 800
Major Equipment Manhours* = 16.75 X 830 = 13,900
TOTAL DIRECT LABOR MANHOURS 42,000

*Major equipment manhours obtained from Bechtel's
proprietary "Manhour Standard" document.
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DIRECT LABOR COST
42,000 @ $20.70/hr.

SPARE PARTS
SALES TAX

FIELD INDIRECT COSTS

75% of Labor Cost

SUBTOTAL FIELD COSTS
830 + 660 + 870 + 40 + 650

HOME OFFICE MANHOURS

HOME OFFICE COSTS
14,000 @ $36.79

ENGINEERING. BY OTHERS

SUBTOTAL PLANT AREA COSTS

3,050 + 520
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PANT 738 jop wo. & T e P RECKINRIDGE. PROJECT TAKEOFr APPROVED
CLIENT ot M.IU SYRTHETIC FIIELS, TNC. PRICED DATE

RCE- 10C o —HF

rorm JOB LOCATION ' CHECKED SHEET___ OF
DIRECT FIELD COST SUMMARY TNERT GAS SYSTEM

QUANTITY $ M MANHOURS TOTAL COST
war [[QUOTED __TotAL $/MH MATERIAL LABOR SUBCONTRACT TOTAL
1 C - Columns & Vessels 4 FA ! 70 2] 12)olo
.12 D" - Tanks :
13 “'E" - Exchangers ' Z2EN 70 H6lolole
14 “F* - Fired Heaters
15 G - Pumps & Drivers
16 “H'" - Vacuum Equipment
A7 K" - Compressors & Drs. 4FrA 13Gpa 7 lsiolololo
18 *T' - Special Equipment
FrouwonrT 3lelee|o
TOTAL MAJOR EQUIPMENT loE A IR NEEZEY glz! 92lalo slz[9]2]o
- R -1 A | |8l e

.21 'J"" - Instruments N 8|3lo]o|
.22 “L" - Piping
.23 *'M" - Structural Steel
.24 *N'' - Insulation
.25 "'P'’ - Electrical
.26 Q" - Concrete Work
.27 'R’ - Buildings
.28 *S" - Site Improvements
.29 X" - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST

SHEET NO

PLANT — 3B



33.0 PLANT 39 PURGE AND FLUSH OIL SYSTEMS

33.1  GENERAL

Purge and Flush 0i1 Systems (Plant 39) distributes flush oils and warmup
oils for purge and/or flush purposes for equipment and piping involving
H-Coal slurry preparation, reaction, and separation, and Gasification and
Purification (Plant 12).

This estimate is based on Bechtel's Phase Zero design. The scope consisted
of a list of major equipment, equipment specifications and design data
sheets. The major equipment, which in the plant consisted mainly of pumps,
was priced by individual item using unit prices and curves developed from
vendor estimates and experience from other current Bechtel projects;

Bulk materials have been included as a percentage of major equipment, making
use of historical factors developed from similar facilities.
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33.0 PLANT 39 PURGE AND FLUSH OIL SYSTEMS:

33.2 FACTORED CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

>

Yeoomal 1, . :
SR

@

Price developed from vendor quotes or in-house data.

BULK MATERIAL AND SUBCONTRACT COSTS

The bulk material and subcontract costs are taken as percentages (or cost

"faCtOrs") of the major equipment costé. The cost factors are based'on_

Bechtel's historical, proprietary data for similar types of plants ahd

' A . Cost

Bulk Material Costs Factor, %

Instruments = 0.0701 X 3,280 = 230

Piping ' = 0.2012 X 3,280 = 660

Structural Steel = 0.0793 X 3,280 = 260

Electrical = 0.1189 X 3,280 = 390

Concrete . = 0.0610 X 3,280 = 200

Site Improvements = 0.0396 X 3,280 = 130
Total Bulk Material Cost’ = $1,870

vary with type and size of plant.
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. Cost

Subcontract Costs Factor, %

Insulation = 0.0700 X 3,280 = 230

Buildings = - X - = -

Painting = 0.0152 X 3,280 = 50
Total Subcontract Cost o = 280

TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS = $2,150

DIRECT LABOR MANHOURS

Direct labor manhours are taken as multipliers (or manhour "factors") of the
bulk material costs. The manhour factors are based on Bechtel's historical,
proprietary data for similar types of plants varying with type and size of
plant and adjusted as required for labor productivity based on jobsite data.

Manhour

Factor

Hrs/$1000

of Cost Hours
Instrument Manhours =  19.13 X 230 = 4,400
Piping Manhours = 41.2] X 660 = 27,200
Structural Steel Manhours = 38.46 X 260 = 10,000
Electrical Manhours = 47.95 X 390 = 18,700
Concrete Manhours = 94,50 X 200 = 18,900
Site Improvement Manhours - = 82.3] X 130 = 10,700
Major Equipment Manhours* = 15,100
TOTAL DIRECT LABOR MANHOURS 105, 000

*Major equipment manhours obtained from Bechtel's
proprietary "Manhour Standard" document.
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DIRECT LABOR COST
105,000 @ $20.70/hr.

SPARE PARTS
SALES TAX

FIELD INDIRECT COSTS

75% of Labor Cost

SUBTOTAL FIELD COSTS
3,280 + 2,150 + 2,170 + 160 + 1,630

“HOME OFFICE MANHOURS -

HOME OFFICE COSTS
22,000 @ $36.79

ENGINEERING BY QTHERS

SUBTOTAL PLANT AREA COSTS

9,390 + 810
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AANT#39  JOB NO. & TITLE T TAKEOFF APPROVED
CLIENT DT RIDGETFT
. RCE - 10¢ 4 jff) SRS G PRICED DATE
J0B LOCATION BRECKINRIDGE € KEHTUCKY CHECKED SHEET____OF
DIRECT FIELD COST SUMMARY furar Fs FLusH o1l Sys1EmMs
QUANTITY $M MANHOURS TOTAL COST
unit |{QUOTED TOTAL $/MH MATERIAL LABOR SUBCONTRACT TOTAL
1 C" - Columns & Vessels A4S FA 190 3] 71 7lslalo
12 D’ - 'Tanks
.13 "E'' - Exchangers 224 FA 1550 4lsjol7le lo
.14 “F'" - Fired Heaters
.15 *“G" - Pumps & Drivers 76 EA ), 310 2i12lo8l2lelo
16 “‘H" - Vacuum Equipment
A7 K’ - Compressors & Drs.
18 “T' - Special Equipment 4 FA 270 VITA A =)
Fheicnr 47 12l ]olelo
~ TOTAL MAJOR EQUIPMENT || SO 3|2[7is]7olo 2|7lsl7le o
. o o Aed- 4|30 p
.21 "J"" - Instruments zlglelolole

.22 "'L" - Piping

.23 M - Structural Steel

.24 *N'" - Insulation

.25 “'P" . Electrical

.26 Q" - Concrete Work

.27 "R’ - Buildings

.28 **S'" - Site Improvements

.29 X' - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST

SHEET NO___

PLANT w32




34,0 PLANT 40 SITE DEVELOPMENT AND ROADS

34.1  GENERAL

Site Development and Roads (Plant 40) includes site clearing, cut and fill
operations, drainage ditches, roads, and parking lots, tank farm dikes,
bridges, finish grading, and fencing.

The scope for this portion of the estimate was developed as a part of the
preliminary Phase Zero design. The information consisted of an overall
site arrangement plan which located the major process and utility
boundaries as well as associated offplot facilities.

For estimating purposes, quantities for individual civil account activities

were developed and priced on a unit-cost basis. The estimate is based on
all of this work being subcontracted.
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34.0 PLANT 40 SITE DEVELOPMENT AND ROADS

34.2 FACTORED CAPITAL COST ESTIMATE

NOTE: Al1 costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data. = NA

BULK MATERIAL AND SUBCONTRACT COSTS

The bulk material and subcontract costs are taken as percentages (or cost -
“factors") of the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar types of plants and

“vary with type and size of plant.

. Cost

Bulk Material Costs Factor, %
Instruments = NA X =
Piping = NA X =
Structural Steel = NA X =
Electrical = NA X =
Concrete ‘ = NA X =
Site Improvements ' = NA X =

Total Bulk Material Cost = NA X . =

34-2
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Cost

Subcontract Costs Factor, %

Insulation = . NA X - = . -

Buildings = NA X - = -

Site Improvements = NA X - = 58,560
Total Subcontract Cost = 58,560
TOTAL BULK MATERIAL AND

SUBCONTRACT COSTS = $58,560

DIRECT LABOR MANHOURS

Direct labor manhours are taken as multipliers (or manhour "factors") of the
bulk material costs. The manhour factors are based on Bechtel's historical,
proprietary data for similar types of plants varying with type and size of

plant and adjusted as required for labor productivity based on jobsite data.

Manhour
Factor
Hrs/$1000
of Cost
Instrument Manhours = NA X =
Piping Manhours ' = NA X =
Structural Steel Manhours = NA X =
Electrical Manhours = NA X =
Concrete Manhours _ = NA X =
~Site Improvement Manhours = NA X =
Major Equipment Manhours* =
TOTAL DIRECT LABOR MANHOURS NA

*Major equipment manhours obtained from Bechtel's
proprietary "Manhour Standard" document.
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DIRECT LABOR COST
@ $20.70/hr. ' = -
SPARE PARTS = -

SALES TAX -

FIELD INDIRECT CUSTS

75% of Labor Cost | = -
SUBTQTAL FIELD COSTS , : = 58,560

HOME OFFICE MANHOURS = 89,000

HOME OFFICE COSTS
89,000 @ $36.79 _ = 3,270 .

ENGINEERING BY QOTHERS = . -

Y
vy
W
el
Ead

SUBTOTAL PLANT AREA COSTS
58,560 + 3,270 = 61,830
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L ANT 7 4o JOB NO. 14222
i 4 J0B NO. & TITLE RRECKINRINGE PRGIECT TAKEOFF APPROVED __ -
CLIENT ASHLAND SYNTHETIC FUELS. It
toe; e B CHTNRIDGE PO s FaiceD ontE
J0B LOCATION - 0., KENTUCKY CHECKED SHEET_____OF
DIRECT FIELD COST SUMMKARY §ITE Z )EVF«LDPMENT'
QUAle $ M MANHOURS TOTAL COST
UNIT | QUOTED *TOTAL $/MH MATERIAL LABOR SUBCONTRACT TOTAL
11 “C” - Columns & Vessels ' T
12 D" - Tanks
.13 “E'' - Exchangers
.14 "F'" - Fired Heaters
15 “‘G' - Pumps & Drivers B
.16 M - Vacuum Equipment
17 “K'* - Compressors & Drs.
.18 “T" - Special Equipment
TOTAL MAIOR EQUIPMENT || A Zore Arrietcomslle ~ | /Zhnele| & g =

21

‘3" - Instruments

.22

L' - Piping

.23

*'M’" - Structural Steel

.24

*'N'* - Insulation

.25

*“P'’ . Electrical

.26

Q' - Concrete Work

.27

*R*" - Buildings

.28

S’ - Site Improvements

.9

“X'" - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST

SHEEY NO .

PLANT




35.0 PLANT 41 BUILDINGS

35.1  GENERAL

Buildings (Plant 41) provides various types of buildings to support the
activities of employees in the plant, as well as to protect critical
equipment and/or instrumentation.

For this estimate, a compiete list of buildings was provided indicating
type of servﬁce, materials of construction; and approximate square

footage. Buildings were priced on a $/square foot subcontract basis.

Furnishings and removable internal fixtures were estimated separately,
based on the building size and purpose.
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35.0  PLANT 41 BUILDINGS

35.2 FACTORED CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data. : = NA

BULK MATERIAL AND SUBCONTRACT COSTS

" The bulk material .and subcontract costs are taken as percentagés (or cost
“factors") of the major equipment costs. The cost faétors are based on
 Bé;hte1's historical, proprietary data for similar types of plants and
vary with type and size of plant.

_ : Cost
' Bulk Material Costs Factor, %
,és Instruments = NA X = -
é%;- Piping o ‘ = NA X = -
Structural Steel : = NA X = -
Electrical = NA X = -
- Concrete : . = NA X = -
Buildings = NA X = 3,730
Total Bulk Material Cost , = $3,730
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Cost

Subcontract Costs - Factor, %

Insulation = NA - X = -

Buildings = NA X = 23,520

Painting = NA X = -
Total Subcontract Cost = 23,520

TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS

$27,250

DIRECT LABOR MANHOURS

Direct 1abor manhours are taken as multipliers (or manhour “factors") of
the bulk material costs. The manhour factors are based on Bechtel's

historical, proprietary data for similar types of plants varying with
type and size of plant and adjusted as required for labor productivity

based on jobsite data.

Manhour

Factor

Hrs/$1000

of Cost
Instrument Manhours = NA X =
Piping Manhours = ~ NA X =
Structural Steel Manhours = NA X =
Electrical Manhours : = NA X =
Concrete Manhours ' = ' NA X =
Site Improvement Manhours = NA X =
Major Equipment Manhours* ' =

TOTAL DIRECT LABOR MANHOURS NA

*Major equipment manhours obtained from Bechtel's
proprietary "Manhour Standard" document.
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- DIRECT LABOR COST

@ $20.70/hr.
SPARE PARTS -
SALES TAX

FIELD INDIRECT COSTS

75% of Labor Cost

SUBTOTAL FIELD COSTS

27,250 + 190

HOME OFF ICE - MANHOURS

HOME OFFICE COSTS
- 109,000 @ $36.79

ENGINEERING BY OTHERS

SUBTOTAL PLANT AREA COSTS
27,440 +.4,010

35-4
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5 PLANTE 41 yop No. & TITLE BRECKINRIDGE Pii3JECT N T
5 il CLIENT ‘ ASHLAND SYHTHETIC FUELS, Ii‘!C. PRICED OAT
di % 0e 108 LOCATION BRECKINRIDGE CO-, RENTUCKY ———————— DA
CHECKED SHEET____OFf
DIRECT FIELD COST SUMMARY BUILDING ©
QUANTIy $ M MANHOURS TOTAL COST
uiit ||QUOTED TOTAL $/MH MATERIAL LABOR SUBCONTRACT TOTAL

A1 *C" - Columns & Vessels

.12 D’ - Tanks

.13 “'E" - Exchangers

.14 *'F'' - Fired Heaters

A5 G" - Pumps & Drivers

.16 *'H'' - Yacuum Equipment

17 “K'* - Compressors & Drs.

.18 "T'' - Special Equipment

__TOTAL MAJOR EQUIPMENT || (to7- Aeflcanddy ~ e Y 7apar] el Anl-da

.21 )" < lastruments

.22 " - Piping

.23 M’ - Structural Steel

.24 “'N" - lnsulation

.25 *P'’ - Electrical

.26 Q" - Concrete Work

.27 *'R'' - Buildings

.28 "*S" - Site Improvements

.29 X’ . Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST

SHEET NO PLANT 41



36.0  PLANT 42 SOLID WASTE MANAGEMENT

36.1  GENERAL-

Solid Waste Management (Plant 42) ﬁrocesses solids remaining from process
plant sludge and oily water treatment units through dewatering and solid
incineration facilities.

The scope for this estimate consisted of a list of major equipment, with
accompanying design specifications and data sheets.

Major equipment was priced on the basis of vendor estimates with the waste

sludge incinerators accounting for most of the cost. Bulk materials were
included as a percentage of the major equipment.
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36.0 PLANT 42 SOLID WASTE MANAGEMENT

36.2 FACTORED CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS.

Price developed from vendor quotes or in-house data. | = $6,360 B

BULK MATERIAL AND SUBCONTRACT COSTS

The bulk material and subcontract costs are taken as percentages (or cost
"factors") of the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar types of plants and vary
with type and size of plant.

A Cost

Bulk Material Costs Factor, %

Instruments = 0.1101 X 6,360 = 700

Piping _ = 0.2500 X 6,360 = 1,590

Structural-Steel- = 0.0802 X 6,360 = 510 -
Electrical 4 = 0.1195 X 6,360 = 760

Concrete = 0.0802 X 6,360 = 510

Site Improvement = 0.0896 X 6,360 = 570

Total Bulk Material Cost . = $4,640
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Cost

Subcontract Costs ‘ Factor, %
Insulation = 0.1006 X 6, 360 = 640
. Buildings = - X - = -
Painting = 0.0157 X 6, 360 = 100
Total Subcontract Cost = 740

TOTAL BULK MATERIAL AND '
SUBCONTRACT COSTS = $5,380

|

DIRECT LABOR MANHOURS

Direct 1abor manhours are taken as multipliers {or manhour "factors") of
the bulk material costs. The manhour factors are based on Bechtel's
historical, proprietary data for similar types of plants varying with
type and size of plant and adjusted as required for labor productivity
based on jobsite data. .

Manhour

Factor

Hrs/$1000

of Cost Hours
Instrument Manhours = 19.14 X 700 . = 13,400
Piping Manhours = 5.0 X 1,590 = 81,100
Structural Steel Manhours = 35.09 X 510 = 17,900
Electrical Manhours = 42,11 X 760 = 32,000
Concrete Manhours , = 114.7 X 510 = 58,500
Site Improvement Manhours =  63.86 X 570 = 36,400
Major Equipment Manhours* ‘ = 35,600

TOTAL DIRECT LABOR MANHOURS | 274,900

*Major equipment manhours obtained trom Bechtel's
proprietary “Manhour Standard" document.
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DIRECT LABOR COST
274,900 @ $20.70/hr.

SPARE PARTS
SALES TAX

FIELD INDIRECT COSTS

75% of Labor Cost -

SUBTOTAL FIELD COSTS
6,360 + 5,380 + 5,690 + 320 + 560 + 4,270

. HOME OFFICE MANHOURS

- HOME OFFICE COSTS
109,000 @ $36.79

ENGINEERING BY OTHERS

SUBTOTAL PLANT AREA COSTS

22,580 + 4,010

- 36-4
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- JOB NO. 14222
FLANT 2 42 JOB NO. & TITLE RRECKINRIDGE PROJECT TAKEOFF APPROVED
& . CLIENT ASULAMD SYNTHETIC FUELS, NG, puceo onte
2 1 108 LOCATION BRECKINRIDGE C0., KEHTUCKY cvecxen e o
DIRECT FIELD COST SUMMARY SobLiD VWASTE VAANAGE ME 0T
QUAN'Iy $M MANHOURS TOTAL COST
unit ||QUOTED TOTAL $/MH MATERIAL LABOR SUBCONTRACT TOTAL

11 “C" - Columns & Vessels 7 /50 lololo |oiolo
.12 D" - Tanks 3 1560 [ 212lole 4 olo
.13 “E'' - Exchangers
.14 “F' - Fired Heaters
15 ““G" - Pumps & Drivers 3s 2250 41210 lo
.16 “'H’' - Vacuum Equipment 3 130
A7 'K’ - Compressors &_E_r_s;: B B __;J{ig .
.18 T’ - Special Equipment 37 258540 48] 910]2lo|0

FREIGHT 4D z|d 3]|o|oj o

- S S | [_
TOTAL MAJOR EQUIPMENT 99 35570 olz|l2lal4lolo 4 oo alglal4lolo
ty-|_I<l4l4lole)

20 )" - Instruments alglolololo

.22 “'L" - Piping

.23 'M" - Structural Sieel

.24 “N' - Insulation

.25 “P' - Electrical

.26 Q"' - Concrete Work

.27 “*R" - Buildings

.28 *'S" - Site Improvements

.29 X" - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST

SHEET NO

PUANT —  42Z
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37.0 PLANT 44 LANDFILL

37.1  GENERAL

Landfill (Plant 44) hauls by truck a daily variety of dewatered solid
wastes from plant operations for disposal in constructed and monitored
landfill sites.

Quantities for this plant were developed in detail for both the hazardous
and nonhazardous areas. The scope consisted of a topographic site plan as
well as engineering specifications for liner design and materials of

construction.

Each activity has been separately identified and priced on a unit cost -
basis. The work will be subcontracted.

P’

Also included in the plant under the special equipment category is an
allowance for mobile equipment to be dedicated to the landfill operation. -
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37.0  PLANT 44 LANDFILL

37.2 FACTORED.CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data. = $5,890

BULK MATERIAL AND SUBCONTRACT COSTS

The bulk material and subcontract costs are taken as percentages (or cost
“factors") 6f the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar types of plants and
vary with type and size of plant.

Cost
Bulk Material Costs Factor, %

Instruments = -
Piping = -
Structural Steel =

Electrical = -
Concrete = 0.0005
Buildings = -

> > >} X > X
|
il

Total Bulk Material Cost - = $3
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Cost

Subcontract Costs Factor, %
Insulation ' = - X - = -
Buildings = 0.0102 X 5,890 = 60
Site Improvement = 0.9542 X 5,890 = 5,620
~ Total Subcontract Cost = 5,680
TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS = $5,680

———

DIRECT LABOR MANHOURS

Direct Tabor manhours are taken as multipliers (or manhour "factors") of
the bulk material costs. The manhour factors are based on Bechtel's
historical, proprietary data for similar types of plants varying with
type and size of plant and adjusted as required for labor productivity
based on jobsite data.

Manhour
Factor
Hrs/$1000
_of Cost Hours
Instrument Manhours ‘ = - X - = -
Piping Manhours = - X - = -
Structural Steel Manhours = - X - = -
Electrical Manhours = - X - = -
Concrete Manhours o= 133.3 X 3 = 400
Site Improvement Manhours = - X - =
Major Equipment Manhours* ‘ = 1,200
., TOTAL DIRECT LABOR MANHOURS _ 1,600

*Major equipment manhours obtained from Bechtel's
proprietary "Manhour Standard" document.
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DIRECT LABOR COST
1,600 @ $20.70/hr.

SPARE PARTS
SALES TAX

FIELD INDIRECT COSTS
75% of Labor Cost

SUBTOTAL FIELD COSTS

5,890 + 5,680 + 30 + 290 + 310 + 20

. HOME OFFICE MANHOURS

HOME OFFICE COSTS
14,000 @ $36.79

ENGINEERING BY QTHERS,

SUBTOTAL PLANT AREA COSTS
12,220 + 520
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FIANT-24 10p No. & TITLE - BRECKINRINGE PROJECT TAKEOFF APPROVED
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DIRECT FIELD COST SUMMARY

LANDFILL
QUANTITY $M MANHOURS TOTAL COST
wart [[QUOTED TOTAL $/MH MATERIAL LABOR SUBCONTRACT TOTAL

11 *C" - Columns & Vessels

.12 D" - Tanks

13 “E" - Exchangers

.14 “F'' - Fired Heaters

15 *G' - Pumps & Drivers 4£A 190 Illiolololo

16 “H'' - Yacuum Equipment

17 K" - Compressors & Drs.

A8 "T'' - Special Equipment —_—II Ca, __ . s|s(5|0lclcl
FREIGHT (¥ 4] 2|2|¢|ololo
TOTAL MAJOR EQUIPMENT S e.. 51818 6ldlo|o 5188 dlo|o
. A : A dlolo k
.21 *'J" . lastruments s| 820 |olo
.22 L' - Piping
-23 "M - Structural Steel ___._J

.24 N"' - lnsulation

.25 *P" - Electrical

.26 Q" - Concrete Work

.27 *'R" - Buildings

.28 *S" . Site Improvements

.29 X" - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT COST

SHEET NO ____ _  PLANT "
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38.0 PLANT 45 TRANSPORTATION

38.1  GENERAL

Transportation (Plant 45) provides the. mobile equipment necessary for plant
operations and support of operations.

Costs far permanent plant mobile equipment are estimated by individual
item. The scope is based on a list of equipment which was developed from
an analysis of the mobile equipment requirements on other similar grass
roots facilities.

The equipment was grouped by type and priééd by individual piece on the

basis of recent procurement experience.
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38.0 PLANT 45 TRANSPORTATION

38.2 FACTORED CAPITAL COST ESTIMATE

NOTE: A1l costs are in thousands of dollars.

MAJOR EQUIPMENT, MATERIAL AND SUBCONTRACT COSTS

Price developed from vendor quotes or in-house data. : = NA

BULK MATERIAL AND SUBCONTRACT COSTS .

The bulk material and subcontract costs are taken as percentages {(or cost

"factors") of the major equipment costs. The cost factors are based on
Bechtel's historical, proprietary data for similar types of plants and

vary with type and size of plant.

‘ ‘ Cost.

Bulk Material Costs Factor, %
Instruments = NA X =
Piping = NA X =
Structural Steel = NA X =
Electrical = NA X =
Concrete = NA X =
Buildings = NA X =

Total Bulk Material Cost = NA X =
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Cost

Subcontract Costs Factor, %
Insulation = NA X ‘- =
Buildings = NA X _ -

Painting = NA X - =
" Total Subcontract Cost . ‘ : =

TOTAL BULK MATERIAL AND
SUBCONTRACT COSTS = NA

DIRECT LABOR MANHOURS

Direct 1abor manhours are taken as multipliers (or manhour "factors") of
the bulk material costs. The manhour factors are based on Bechtel's
historical, proprietary data for similar types of plants varying with
type and size of p1ant'and adjusted as required for labor productivity
based.on jobsite data. ‘

Manhour

Factor

Hrs/$1000

of Cost
Instrument Manhours , = NA X =
Piping Manhours = NA X =
Structural Steel Manhours =~ NA X =
Electrical Manhours = NA X =
Concrete Manhours - = NA X =
Site Improvement Manhours = NA X =
Major Equipment Manhours* | =

TOTAL DIRECT LABOR MANHOURS NA

*Major equipment manhours obtained from Bechtel's
proprietary "Manhour Standard" document.
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DIRECT LABOR COST
@ $20.70/hr.

COMMERCIAL EQUIPMENT
SPARE PARTS
SALES TAX

FIELD INDIRECT COSTS
75% of Labor Cost

SUBTOTAL FIELD COSTS
6,910 + 350 + 360

HOME OFFICE MANHOURS

HOME- OFFICE COSTS
7,000 @ $36.79

ENGINEERING BY OTHERS

SUBTOTAL PLANT AREA COSTS

7,620 + 260
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6,910

350

360

NA

7,620

7,000

260

7,880




G-8¢

Pea 5 .
T 4 JOB NO. 14222
JOB NO. & TITLE ____BRECKINRIDGE PROJECT _ TAKEOFF —_ APPROVED
RCE-10C Clltu‘ ASHLAND S ; - PRICED DATE
torr JOB LOCATION ' KINRIDGE CO., KENTUCKY CHECKED SHEET___ OF
DIRECT FIELD COST SUMMARY 720 19 S PPOF T T DA
QUANT'y $ M MANHOURS TOTAL COST
unit ||QUOTED ~__;rgnm $/MH MATERIAL LABOR SUBCONTRACT TOTAL

W1 *C' - Columns & Vessels”

AUD" - Tanks

A3 “EN Exchungqrs'/

14 “F" -\Fi(ed,.'H;o'ers -

A5 G - Pumps.& Drivers

.16 “HY- Vacuum Equipment

.|7/AK" - Compressors &D\rs 1
/]’8 **T'* . Special Equipment\ 4 / '/0‘:, Cormaedline Eouén JATAZ i1l ]7) o)

Frcicur— 214IC 1010lo
TOTAL MAJOR EQUIPMENT | 4| Je.. T TkRlodds clalolhlolo
7
Ann Bloko
.21 ‘)" - Instruments Zlal el de

.22 “L'" - Piping

.23 _“M' - Structural Steel

.24 N - Insulation

.25 “P' . Electrical

.26 *'Q"" - Concrete Work

.27 “R’ - Buildings

.28 **S" . Site Improvements

.29 X' - Painting

TOTAL OTHER MATERIALS

TOTAL DIRECT

COST

SHEEY NO ___ . ___ . ..

PLANT ——-iﬁj-.-.,_






