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ABSTRACT

The US Army Engineer Division Huntsville (USAEDH) has reviewed, validated
and updated a capital cost estimate of the “Conceptual Commercial Design
and Commercial Feasibility Evaluation for Clean Boiler Fuel Facility",
Report #FE-1772-13 dated February 1976, as prepared by DRAVO Corporation,
Pittsburgh, PA. This facility was designed to have a feed rate of 50,000
tons of coal per day and is expected to produce 58,000 barrels per day of
heavy fuel o0il, 21,000 barrels per day of light fuel oil, 122 million
standard cubic feet per day of LPG fraction, 240 million standard cubic
feet per day of pipeline gas, 170 tons per day of ammonia and 1100 tons
per day of sulfur.

Capital cost were estimated by DRAVO to be at 1.2 billion dollars based

on last quarter 1975 dollars. Escalation and validation by USAEDH resulted
in @ fixed capital cost of § 1.16 billion dollars for the facility. The
overall accuracy factor of the DRAVO estimate was determined to be plus or

minus 17 percent.
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INTRODUCTION

Periodically, the US Army Engineer Division Huntsville (USAEDH), reviews,
validates, and updates capital cost estimates that have been prepared for
Department of Energy (DOE) by its contractors. USAEDH is qualified for this
type work by their extensive experience on major construction projects
with which they have been associated.

This study includes a review and evaluation of the "Conceptual Commercial
Feasibility Evaluation for the Clean Boiler Fuel Facility" Report
#FE-1772~13 dated February 1976 as prepared by DRAVO Corporation. In this
study USAEDH reviewed the capital costs of the process equipment. The
basic costs were substantiated and a confidence factor was derived. These
basic equipment costs were then escalated from DRAVO's last quarter 1975
cost to a June 1977 cost. For the purposes of this particular task,
DRAVO's markup factors (ratio of total construction cost to equipment

cost) were modified to reflect USAEDH's concept.

iid



ESTIMATE SUMMARY

The USAEDH estimate was developed on a procedural step-by-step basis
as follows:

Procedure #1

Develop escalation rate

Procedure #2 Escalate the DRAVO cost

Procedure #3 - Develop cost verification factors

Procedure #4 —~ Apply USAEDH cost verification factors to escalated

DRAVO cost of material and subcontract

Procedure #5 - Develop construction factors

Procedure #6 - Apply USAEDH construction factors to subcontracts

and material to derive total cost inplace

Procedure #7 - Adjust DRAVO's estimates for priority data

Procedure #8 - Determine total validated capital cost

Procedure #9 - Determine accuracy factor

The ‘result of  this study produced an estimated $ 1.16 billion (Jun 77$)
capital cost required for construction of a commercial facility. - An over-
all accuracy factor of plus or minus 17 percent was determined. Neither
the DRAVO or the USAEDH estimates include the following:

1)
2)
3)
4)
5)

Contingency

Working Capital and ‘Interest During Construction
Sales and Use Taxes

Land Cost and Major Site Grading

Startup Cost

For both the DRAVO and USAEDH estimates, the equipment costs are tabulated
in the following categories:

1)

2)

3)

Note #1 includes those facilities where a supplier will provide a

completely engineered and erected system within a battery limit.

Facilities such ‘as proprietary systems or a system which could be
completely subcontracted.

Subcontract includes equipment that is normally assembled and

erected on the jobsite by the supplier. Equipment such as field
fabricated vessels, boilers, cooling: towers, etc.

Material dincludes equipment that is shipped assembled by the

supplier and is erected omn the jobsite by the construction
contractor's labor. Equipment  such as heat exchangers, pumps,
compressors, etc.



PROCEDURE "#1

DEVELOPMENT ESCALATION RATIO

A. Explapation

Developed escalation rate to bring DRAVO's prices to Jun 77.

B. TFormula

Eg = Escalation
USAEDH



The DRAVO capital cost estimate was based on late 1975 equipment prices
and 'did not include any escalation. “Since the DRAVO estimate did not
include escalation during the design/construct phase - we choose not to
address escalation in that phase. = However, to bring the report up to
date, Wé will escalate to June 1977 as directed.

We used escalation rates per Army Regulations 415-17.  These rates are
based on a projected cost growth of skilled labor and selected construction
materials which are least influenced by purely local conditions. . These
rates are revised periodically and have generally been proven reasonably
accurate by -actual building cost indexes published by Engineering News
Record.

Current escalation is based on the May 1977 projected growth rates:

Late 1975 Index = 1350
Jun 1977 Index = 1525
Escalation = 1525 - 1350 = 1.1296

Use = 13.0%



A. Explanation

PROCEDURE #2

ESCALATE THE DRAVQ COST

Escalate Capital Equipment Cost to Jun 77.

B. TFormula

MD P-4 EH

ES

EN1p

ESp

N1

EN1

Material
DRAVO

Escalation
USAEDH

Escalated Material
DRAVO

Subcontracts
DRAVO

Escalation
USAEDH

Escalated Subcontracts
DRAVO

Note #1
DRAVO

Escalation
USAEDH

Escalated Note #1
DRAVO
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SUMMARY' SHEET AREA =~ 1 OF 7
ACCT NO DRAVG - SUB-CONTR DRAVO !
o o x N AT "

2] & DESCRIPTION QIY] .. onp | USAEDH - hy.p. opp purciase | pSPH o pLL. OHP DRAVO USAEDH INOTE 1
B [ SUB-CONTR } ESCALATION Ru/pSCALATION MAT'L : W/ESCALATION g 1 SCALATION JW/ESCALATION
g [a] . g
311000} HEAT EXCHANGERS 4 206000 26780 232780
32§ 000 | TOWERS & COLUMNS
33.4.000 | ‘AGITATED VESSELS 2 5000 650 5650 COL 3 10 PACH 46
341 000 FIELD FABRICATED TANKS 34 8250000 1073000 9323000 113000 14690 127690 CUL 6 TO PAGH 54
35 § 000 | PROCESS TANK & OTHER VESSELS COL 9 TO PACH 85
41 § 000§ PUMPS 24 318000 41340 359340
42 {000 § COMPRESSORS 3 1600000 208000 1808000
43 {000 } MECHANICAL CONVEYING

EQUIPMENT 36 627000 81510 708510 15500000 2015000 17515000
44 ] 000 | FURNACES, HEATERS,

BOILERS "AND" COOLERS 2 170000 22100 192100
45§ 000'} MECHANICAL SEPARATORS,

CENTRIFUGES, BIC.
46 [ 000§ PACKAGE UNITS OR SYSTEMS 7 14050600 1826500 15876500
47 §000.{ PROCESS BLOWER SYSTLM,

CYCLONES, ETC. L4 5196000 675480 5871480
48 1000 | UNCLASSIFIED PROCESS EQUIP.
49 000§ HV. & AC BLDG.

SERVICE EQUIPMENT
50. }000 | MECHANICAL DESIGN EQUIPMENT

TOTAL 8250000 * 9323000 22285000 * 25182050 15500000 * 17515000
* TOR INDIWIDUAL TTEM ESCALATION ‘SHE BACKUP SHEQTS
FORMULA REFERENCE 55 ESp My M, Ni, ENt
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Sheet 2 _of _/

SUMMARY SHEET AREA % OF 7

ACCT NO

&

f

(&)

DETAIL

DESCRIPT [ON

Qry

DRAVO
M.L. OHP
SUB-CONTR

USAEDH
ESCALATION

SUB-CONTR
M.L. OHP
11 /ESCALATION

DRAVO
PURCHASE
MAT'L

USAEDH
ESCALATION

USAEDH
ESCALATION

NOTE 1
W/ESCALAT TON

M.L. OHP
W/ESCALATION

DRAVO
NOTE 1

31
32
33
34

35

41
42

43

44

45

46

47

48

49

50

000
000
000
000

000

000
000

000

000

000

000

000

000

00

000

HEAT EXCHANGERS

TOWERS' & COLUMNS
AGITATED VESSELS

FIELD FABRICATED TANKS

PROCESS TANKS & OTHER
VESSELS

PUMPS
COMPRESBORS

MECHANTCAL CONVEYING
EQUIPMENT

FURNACES, HEATERS,
BOILERS & COOLERS

MECHANICAL SEPARATORS,
CENTRIFUGES, ETC.

PACKAGE UNITS OR SYSTEMS

PROCESS BLOWER SYSTEM,
CYCLONES, EIC.

UNCLASSIFIED PROCESS EQUIP.

HV & AC BLDG.
SERVICE EQUIPMENT
MECHANICAL DESIGN EQUIPMENT

TOTAL

FORMULA REFERENCE

24604000

24604000
* FOR INDIV

Sp

3198520

27802520

156000

22000

6000

900000

4000

532000

*

DUAL ITEM ES

27802520
CALATION SEE

ESp

1620000

BACKUP SHEET

Mp

20280

2860

780

117000

520

69160

COL 3 TO PAGE 47

COL 6 TO PAGE

wt
o

176280

24860 COL 9 TO PAGE 86

6780

1017000

4520

601160

1830600

EMp Nip ENI
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Prepared: For:

Departitent. of Energy

Sheer 3. qf 1.

Prepared By: U.S. Army Corps of Engineers, Huntsville Division
SUMMARY SHEET - AREA 3. OF 7
ACCT "NO
DRAVO SUB=CONTR DRAVO
4] 8 DESCRLPTION QrY§ M.n. oup | USAEDH . hey. onp PURCHASE ggAEDH M.L. OHP DRAVO USAEDH NOTE ‘1
S H SUR-CONTR | ESCALATION f/pSCALATION] MAT'L CALATION  §W/ESCALATION]  NOTE 1 ESCALATION |W/ESCALATTON
o

311000 HEAT EXCHANGERS 178 40135000} - 5217550 45352550
321000 | TOWERS & COLUMNS 441 19472000 2531360 22003360 12018000} 1562340 13580340
33 1000 § AGITATED VESSELS 4 6000 780 6780 €OL 3 TO PAGE 48
34 1000} FIELD FABRICATED TANKS 9 6973000 906490 7879490 COL 6 TO PAC: 56
35 {000 | PROCESS TANKS & OTHER

VESSELS 28 605000 78650 683650 COL 9 TO PACEE 87
41 §000 § PUMPS 196 1777000 231010 2008010
421000 ¢ COMPRESSORS 18 225400008 2930200 25470200
431000 § MECHANICAL CONVEYING

EQUIPMENT
44 {000 | FURNACES, HEATERS,

BOILERS & COOLERS 4 1834000 238420 2072420
451000 |'MECHANICAL SEPARATORS,

CENTRIFUGES, ETC. 8 250000 32500 282500
46" | 000 § PACKAGE UNITS OR SYSTEMS 10 | 12600000 1638000 14238000 2930000 380900 3310900 14000000 1820000 15820000
47 1000. § PROCESS BLOWER SYSTEM,

CYCLONES, ETC.
48 1000 | UNCLASSIFIED PROCESS EQUIP.-| 9 436000 56680 492680
49 “f000 | HV ‘& AC BLDG.

SERVICE EQUIPMENT
50 J000 | MECHANICAL DESIGN' EQUIPMENT

TOTAL 39045000 * 44120850 82531000 * 93260030 14000000 #* 15820000
* FOR INDIVIDUAL I1TEM ESCALATION. SEE BACKUP SHEIES
i M N1 EN1
FORMULA REFERENCE Sp ESy My EMp D D
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Sheet .li__of 7__

Prepared For: Department of Energy
Prepared By: U.S. Army Corps of Engiiieers, Huntsville Division
SUMMARY SHEET - - AREA 4 OF 7
ACCT NO
SUB-CONTR DRAVO
o . o Ty DRAVO i USAEDH PURCHASE | USAEDH ML, OHP DRAVO USAEDH NOTE 1
=3 > DESCRIPT [ON QIYE M.L. oHP ey M.L. OHP HASE 1 pscaLatTion fu/pscara NOTE 1 | ESCALA’ : ¢
e SUB~CONTR | ESCALATTION fy/pscAlATION] MAT'L N {W/ESCALATION TE SCALATION {W/ESCALATTON
b =
31 000 | HEAT EXCHANGERS 41 43338000 5633940 48971940
32 Jooo | ToweRs & coLuMyg 8 § 24634000 3202420 27836420 72000 9360 81360
33 1000 } AGITATED VESSELS COL 3 TO PAGE 49
34 {000 § FIELD FABRICATED TANKS 5 2250000 292500 2542500 COL 6 TO PAGE 57
35 J000 § PROCESS TANKS & OTHER
VESSELS 15 858000 111540 969540 COL 9 TO PACE 88
41 000 | PUMPS 146 1055000 137150 1192150
42 1000 § COMPRESSORS 6 9750000 1267500 11017500
43 1000 § MECHANICAL CONVEYING
EQUIPMENT
44 {000 § FURNACES, HEATERS,
BOILERS & COOLERS 11 1125000 146250 1271250
45 {000 ] MECHANICAL SEPARATORS,
CENTRIFUCES, ETC.
46 {000 | PACKAGE UNITS OR SYSTEMS 16 1953000 253890 2206890 207533000 26979290 234512290
47 {000 § PROCESS BLOWER SYSTEM,
CYCLONES, ETC. 6 1915000 248950 2163950
48 |000 | UNCLASSIFIED PROCESS EQUIP. §13 238000 30940 268940
49 000 JHV & AC BLDG.
SERVICE EQUIPMENT
50 1000 §MECHANICAL DESIGN EQUIPMENT
. e o _ R .
TOTAL 26884000 * 30378920 60304000 * 68143520 207533000 * 234512290
% FOR INDIVIDUAL ITEM EJCALATION SEEJBACKUP SHEETS
FORMULA REFERENCE Sy ESp My 2N LI EN1y,




CLEAN BOILER FUEL FACILITY

CONCEPTUAL - COMMERCTAL DESIGN AND FEASIBILITY:EVALUATION

Fotr:
By:

Prepared
Prepared

Departument of Energy
U.S."Army Corps of Engineers, Huntsville Division

5

Sheet

of_z_.

SUMMARY - SHEET '~ ARGA - 5. 0F 7

ACCT NO

DRAVO
PURCHASE
MAT'L,

SUB-CONTR
M.L, -OHP
W/ESCALATION

DRAVO
M.L. -OHP
SUB-CONTR

USAEDH USAEDH

ESCALATTON

&

£

-

[

DESCRIPTION QY

DETAIL

ESCALATION

M.L. OHP
W/ESCALATION

DRAVO
NOTE 1

USAEDH
ESCALATION

NOTE 1.
W/ESCALATION

314000 ¢ ‘HEAT EXCHANGERS

324000 | TOWERS & COLUMNS

331000 { AGITATED VESSELS

34 000 ¢ FIELD TFABRICATED TANKS
'PROCESS TANKS & .OTHER

VESSELS

35. 4000

411000 §-PUMPS

421000} COMPRESSORS

43 1 000§ MECHANICAL CONVEYING

EQUIPMENT

44.1000-§ FURNACES, HEATERS,

BOILERS & COOLERS

45 1000 | MECHANICAL: SEPARATORS,

CENTRIFUGES, EIC.

46§ 000§ PACKAGE UNITS OR SYSTEMS 2

47 §000-§ PROCESS: BLOWER SYSTEM,

CYCLONES, ETC.

48 -J000 | UNCLASSIFIED PROCESS EQUIP. 4 3000

49 1000 § HY & AC BLDG.

SERVICE EQUIPMENT

501000 | MECHANICAL DESIGN EQUILPMENT

TOTAL

* FOR INDIV|IDUAL TTEM EZCALATION SEH BACKUP SHEEES

R

FORMULA REFERENCE

s £S
D D

390

3390

47500000

3390

M,

47500000

N1y,

COL 3 TO PAG

COL 6.TO PAQ

COL 9 TO PAQ

6175000

£ 50

E 58

L 89

53675000

53675000

ENlD
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Sheet 8 _of 7 _

Prepared For: Depariment of Energy
Prepared By: U.S. Army Corps of Engineers, Huntsville Division
SUMMARY SHEET - AREA & OF 7
ACCT NO
DRAVO SUB-CONTR DRAVO . -

! DESCRTPT £ON Qry| wM.L. onp | USAEDH M.L. OHP rurCias | USAEDH M.L. OHP DRAVO USAEDH NOTE 1
S v CinCoxg | ESCALATION fohnacararron] MAT'L CALATION QW/ESCALATION] NOTE 1 | ESCALATTON [W/ESCALATION
o a
31 | 000 } HEAT EXCHANGERS 1 10000 1300 11300
32 ] 000 | TOWERS & COLUMNS
33 J 000 } AGITATED VESSELS 12 48000 6240 54240 COL 3 TO PAGE 51
34 000 | FIELD FABRICATED TANKS 44 22154000 2880020 25034020 COL 6 TO PAGE 59
35 §000 | PROCESS TANKS & OTHER

VESSELS 22 563000 73190 636190 COL 9 TO PAGE 90
41 {1000 | PUMPS 116 236000 30680 266680
42 §000 §} COMPRESSORS
43 1000 § MECHANICAL CONVEYING

EQUIPMENT 43 185000 24050 209050
44 1000 | FURNAGES, HEATERS,

BOILERS & COOLERS L 95000 12350 107350
45 000 § MECHANICAL SEPARATORS,

CENTRIFUGES, ETC.
46 L1000 § PACKAGE UNITS OR SYSTEMS 24 108000 14040 122040
47 {000 | PROCESS BLOWER SYSTEM,

CYCLONES, EIC. 10 167000 21710 188710
48 000 | UNCLASSIFIED PROCESS EQUIP. | 10 1144000 148720 1292720
49 §000 j HV & AC BLDG.

SERVICE EQUIPMENT
50 1000 } MECHANICAL DESIGN EQUIPMENT

TOTAL 22154000 * 25034020 2556000 * 2888280
* FOR INDIYVIDUAL ITEM ESCALATION SHE BACKUP SHEHTS
FORMULA REFERENCE s, ESp M By Nlp Etlp
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CLEAN BOILER FUEL FACILITY

CONCEPTUAL COMMERCIAL DESIGN AND FEASIBILITY EVALUATION

Prepared
Prepared By:

For: ' Depariigent of Energy

U, 8. Army Corps of Engineers, Huntsville Division

Sieer ..

SUMMARY SHEET - AREA 7

of,,z‘

OF 7

ACCT

8]

)

el

[

DETAIL}=

DESCRIPTION

Q1Y

DRAVO
M.L. OHP
SUB-CONTR

USAEDH
ESCALATION

SUB-CONTR
M. L. OHP
W/ESCALATION

DRAVO
PURCHASE
MAT'L

USAEDH
ESCALATION

M.L. OHP
W/ESCALATION

DRAVO
NOTE 1

USAEDH
ESCALATION

NOTE 1
W/ESCALATION

31
32
33
34

35

41
42

43

44

45

46

47

48

49

50

000
000
000

000

000
000

000

000

000

000

000

000

000

000

HEAT EXCHANGERS
TOWERS & COLUMNS
AGITATED VESSELS
FIELD FABRICATED TANKS

PROCESS TANKS & OTHER
VESSELS

PUMPS
COMPRESSORS

MECHANICAL CONVEYING
EQUIPMENT

FURNACES, HEATERS,
BOILERS & COOLERS

MECHANICAL SEPARATORS,
CENTRIFUGES, EIC.

PACKACE UNITS OR SYSTEMS

PROCESS. BLOWER SYSTEM,
CYCLONES, ETC.

UNCLASSIFIED PROCESS EQUIP.

HV. & AC BLDG.
SERVICE 'EQUIPMENT
MECHANICAL DESIGN EQUIPMENT

TOTAL

FORMULA ‘REFERENCE

12

39

143

39

11

342000 44460

104440000 13577200

20000000 2600000

124918000 *

# FOR INDIVELDUAL ITEM-E

*

386460

118017200

22600000

58000

5000

627000

14146000

1576000

3224000

136000

141157340

CALATION SER

ESD

19630000

BACKUP “SHEE

My

7540

650

81510

1838980

204100

419120

17680

65540

5650

708510

15984980

1774100

3643120

153680

12679000

3557000

22181900

EMp

16236000

Nl

COL 3 TO: PA

COL 6 TO PA

COL 9 TGO PA(

1648270

462410

E 52

E- 60

& 91

14327270

4019410

18346680

EN1p
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Sheet L. of 30_
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ALL FIGURES = THOUSANDS ($000) DOLLARS

ACCT NO
= 5‘ DESCRIPYTON Qry ;;%YOOHP USAEDH :‘I‘JETC?’E;R ?SQXEASE gsg:fgnon i}l}?écﬁﬂpv gg’?‘éol gg?ﬁ?ﬁ’rION ﬁ%g A
) & SUB-CONTR | FSCALATION dy/pSCALATION] MAT'L LSCALATION : 15C CALATION
31 }101 §STEAM CONDENSER 2 56 7 63 (BEGIN AREA §1)
31103 §HYDROCARBONIZER FEED

GAS COOLER 2 150 20 170
33101 JCOAL FINES MIXING TANK 1 3 0.4 3.4
33 {101A]COAL FINES MIXING TANK

AGTTATOR 1 2 0.3 2.3
34 [1o1 JCOAL HEATER 2 864 112 976
34 j102 JGOAL FEED LOCK HOPPERS 4 1645 214 1859
34 [102AJCOAL HOPPER PLATE COIL 4 60 8 68
34 [103 §COAL HOLDING VESSEL 2 1729 225 1954
34 [LO3AJHOLDING VESSEL PLATE COILS | 2 53 7 60
34 [104 JCOAL FEED INJECTOR 2 1597 208 1805
34 J105 JCOAL VEED HOPPER 4 103 13 116
34 JL06 ROM COAL SURGE HOPPER 1 &
34 {107 {CRUSHED COAL SURGE HOPPER 1 #
34 [L08 JCRUSHED COAL STORAGE SILO 6 1089 142 1231
34 [L09 JGROUND COAL TEED HOPPER 6 1223 159 1382
41 [LOL JCONDENSATE CIRCULATION PUMP | 4 120 16 136
41 P02 COOLING TOWER PUMPS 6 178 23 201
41 103 JINJECTOR COMPRESSOR

CONDENSATE PUMP 5 6 1 7
41 [Lo4 [COAL FINES MIXING PUMP 2 8 1 9
41 105 {INJECTION COMP. RETURN PUMP { 6 6 1 7
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Prepared For:
Prepared By:

Sheet: 2.

ALL FIGURES = THOUSANDS ($000). DOLLARS

of 30

Acet Mo DRAVO SUB-CONTR DRAVO
3| & DESCRIPTION Qry} m.1. oup | USAEDH M.L. OHP pURCHASE | USAEDH M.L. OHP DRAVO USAEDH NOTE 1
i 5 SUB-CONTR. | FSCALATION Ry pscaratton] MAT'L ESCALATION. §W/ESCALATION} - NOIE 1 ESCALATION “|W/ESCALATION
Cota
424 1011 COAL. INJECTOR COMPRESSOR 3 1600 208 1808
43 §-101] GROUND COAL FEEDER 6 102 13 115
43 {1021 HOLDING POND DRAG CONVEYOR | 2 150 20 170
43-§ 1031 HOT COAL FEEDER 16 128 17 145
43§ 104 FINES FEEDER 2
43 | 105] EMERGENCY STACK-OUT
CONVEYOR 1 .
43 1106 § ROM COAL RECLAIM CONVEYOR 1 *
43 1107 § STACK-OUT TOWER 1 %
43} 1081 ROM BELT SCALE 1 *
431109 § ROM COAL SAMPLER 1 *
43} 110§ RECLAIM CONVEYOR FEEDER 2 *
43 {1111 ROM RECLAIM CONVEYOR i *
43 {112 § CRUSHED COAL CONVEYOR TO T-3° 1 *
431113 | ROM. COAL CRUSHER FEEDER 3 *
43 § 114§ COAL STACKER RECLAIMER L 15500 2015 17515
43 }115 § EMERGENCY RECLAIM
CONVEYOR NO. 1 1 %
431116 ] EMERGENCY RECLAIM
CONVEYOR FEEDER 2 *
43 1117 | EMERGENCY RECLAIM
CONVEYOR NO. 2 1 *
43 11181 CRUSHED COAL CONVEYOR
FROM: T=2 2 *
43 119 § DOZERS 3 ¥
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CLEAN BOILER FUEL FACILITY

CONCEPTUAL COMMERCIAL WESIGN AND FEASIBILITY EVALUATION

Prepared For:
Prepared By:

Depariment of Energy
U.S. Army Corps of Ingineers, Huntsville Division

ALL FIGURES =

Sheet 3_of 30

THOUSANDS ($000) DOL! ARS

ACCT NO
2] 8 DESCRIPT IO g1y ﬁf_{i“monp USAEDI iuf TcgglR ?EQZ?IASE Egému penome DRAVO USAEDI NOTE 1
5 g sus-contR | PSCALATION fyipscararion] wat'L CALATION MW/uscararton] NOTE 1 | ESCALATTION |W/ESCALATTON
43 {120 | CRUSHED COAL HOPPER

SAMPLER 1 *
43 1121 | CRUSHED COAL TRIPPER FEEDER| & %
43 1122 | CRUSHED COAL BELT SCALES 2 %
43 4123 | CRUSHED COAL TRIPPERS 2 *
43 1124 | CRUSHED COAL CONVEYORS 2 %
43 §125 | SLIDE GATES 4 *
43 {126 | DUST SUPPRESSION SYSTEM 1 %
43 {127 § ROLL MILL FEEDER 6 34 4 38
43 1128 | CRUSHED COAL WETGHT BELT 6 213 28 241
44 {101 | CONDENSATE COOLING TOWER 2 170 22 192
45 {101 | ROM MAGNETIC SEPARATOR 1 *
46 §101 { COAL PULVERIZING SYSTEM 6 14040 1825 15865
46 {103 | H.P. STEAM DESUPERHEATER 1 10 1 11
47 |101 { COAL HEATER CYCLONE 2 1296 168 1464
47 |102 | RECYCLE CAS BLOWER 2 900 117 1017
47 }103 | RECYCLE GAS BOOSTER 2 900 117 1017
47 |104 | HEATER SECONDARY CYCLONE 2 [W/47101]
47 }105 | DUST COLLECTION SYSTEM T-1 | 1 %
47 }106 | DUST COLLECTION SYSTEM

CRUSHER HOUSE 1 %
47 §107 | DUST COLLECTION SYSTEM T-2 | 1 *
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CLEAN BOILER FUEL FACILITY

CONCEPTUAL COMMERCTIAL DESIGN. AND FEASIBILITY EVALUATION

Prepared For:
Prepared By:

Depariment - of Energy

U.S. Army Corps:of Engineers; Uuntsville Division

ALL FIGURES = THOUSANDS ($000) DOLLARS

Steet _4.of . 30

ACCT ‘NO

=4 E DESCRIPTION ary rl')lf.{i‘./OOHP USAEDH }S{UE_Cg?}I{R ?SﬁZEASE g:ﬁiﬁ;{ﬂm M.L, OHP-. DRAVO USAEDH NOTE 1
E: E SUB-CONTR ESCALATION I /ESCALATION]  MAT'L W/ESCALATTION NOTE 1 ESCALATION. §W/ESCALATTION
47:1-108] DUST COLLECTION SYSTEM

EMERGENCY RECLAIM 1 %
474 109} DUST COLLECTION SYSTEM T-3 1 *
47 £ 110} PULVERIZER DUST COLLECTOR 4] 2100 273 2373
484 101} ROM COAL CRUSHER SYSTEM 3 * (END AREA 1

1
* FURNISHED WITH 43114
NOTE 1: A COMPLETELY ENGINHEREN AND ERECTED {SYSTEM WITHIN A BATTERY HIMIT.




¢T

CLEAN BOTLER FUEL FACILITY

CONCEPTUAL COMMERCIAL DESIGN AND FEASIBILITY EVALUATION Sheet _2_of 30
Prepared For: Depariment of Epergy
Prepared By: U.S. Army Corps of Engineers, Huntsville Division
ALL FIGURES = THOUSANDS ($000) DOLIARS

ACCT NO . ;
] E DESCRIPTION oTY al_{ff’oonp USAEDH ;l}if(gﬁ? %ﬁzmﬂ ggéﬁDﬂr M.L. oup | DRAVO USAEDH NOTE 1
g’ - E SUB-CONTR § FSCALATION lW/ESCA’LA’L‘IDN MAT'L LATION [W/ESCALATION] NOTE 1 ESCALATION |W/ESCALATION
34 201 | HYDROCARBONIZER 2 15134 1967 17101 (BEGIN AREA[2)
34 202 | CHAR SURGE HOPPER 2 4107 534 4641
34 PO24a¢ CHAR SURGE PLATE COIL 2 52 7 59
34 £03 | CHAR LOCK HOPPER 2 3200 416 3616
34 P03a] CHAR Luck HOPPER PLATE COIL{ 2 52 7 59
34 P04 | CHAR FEEDER VESSEL 1 2159 281 2440
34 PO4AJ CHAR FEEDER PLATE COIL 1 52 7 59
34 RO6 § APL SEPARATOR 1 4 1 5
35 P01 {| AGCLOMERATE LOCK HOPPER 2 15 2 17
35 P04} EVACUATION CONDENSATE DRUM 1 7 1 8
41 PO1 | EVACUATION COND. PUMP 2 2 0.3 2.3
41 P02 | API SEPARATE OIL PUMP 2 ’ 2 0.3 2.3
41 P03 § APL SEPARATOR WATER PUMP 2 2 0.3 2.3
44 201 | HOT OIL SYSTEM 2 200 117 1017
46 P01 | AREA 2 EVACUATION SYSTEM i 4 1 5
47 £10 | HYDROCARBONIZER INTERNAL

CYCLONE 2 156 20 176
47 P11 | HYDROCARBONIZER EXTERNAL

CYCLONE 2 376 49 425 (END AREA 2

NOTE 1: A COMPLETELY ENGINHEREN AND ERECTED {SYSTEM WITHIN A BATTERY I§IMIT.
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CLEAN BOILER FUEL FACILITY

CONCEPTUAL COMMERCIAL DESIGN -AND: FEASIBILITY EVALUATION

Prepared. For:
Prepared: By:

Depariument of Energy
U.S: ‘Army Corps .of Engineers, Huntsville Division

ALL TIGURES = THOUSANDS ($000) DOLLARS

Sheet 6.

of 30

ACCT NO ;
DRAVO o SUB-CONTR DRAVO :
21 4 DESCRIPTION QIYy m.L. owp | TUAEDH o hai. onp PURCHASE ggéhnz oo f-L. OHP DRAVO USAEDH NOTE 1
£ g SUB-CONTR | ESCALATION fy/pScaLaTION] MAT'L ALATION [W/ESCALATTON] NOTE 1 | ESCALATTON JW/ESCALATION
=
31301 | H.P. BFW PREHEATER 4 1132 147 1279 (BEGIN AREA]3)
31{302 | FRACTIONATOR GAS COOLER 16 4858 632 5490
31}303 | SOUR WATER CONDENSER 2 394 51 445
31 {304 § 300 PSIG STEAM GENERATOR 4 1509 196 1705
31§305 | 300 PSIG RFW PREHEATER 2 226 29 255
311306 , HEAVY OIL COOLER 2 208 27 235
31 {307 | LEAN SOLUTION COOLER 2 148 19 167
31 {308 | LEAN-RICH SOLUTION
EXCHANGER 2 200 26 226
31310 | TOP STRIPPER CONDENSER 2 234 30 264
31}311 | BOTTOM STRIPPER CONDENSER 2 124 16 140
31|312 | AMMONIA FRACTIONATOR
CONDENSER 2 88 1 99
31314 | AMMONIA FRACTIONATOR BOTTOMS
COOLER 2 121 16 137
31315 | RECYCLE H, SULFINOL
SOLUTION COOLER 14 1061 138 1199
31316 | RECYCLE H, SULFINOL
SOLUTION EXCHANGER 10 2718 353 3071
31317 | RECYCLE H, STRIPPER
REBOILER 6 2906 378 3284
31 |318 | RECYCLE H, SULFINOL
CONDENSER 2 213 28 241
31 1319 | RECYCLE H, SUFFINOL
SUPERHEATER 2f 51 7 58
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CLEAN BOILER FUEL FACILITY

CONCEPTUAL COMMERCIAL DESIGN AND FEASIBILLTY EVALUATION

Prepared For:
Prepared By:

Depariment of Energy
U.S. Army Corps of Engineers, Huntsville Division

ALL FTGURES

Sheet _Z.of,_zg

= THOUSANDS ($6G00) DOLI.ARS

ACCT NO
SUB~CON! DRA
2 5 DESCRILPTION QrY ﬁlfffomn, USAEDH ;?E_C%IER PURZ?LASE USAEDII M.L. OHP DRAVO USAEDH NOTE 1
215 SUB-CONTR | ESCALATTION |y pscALATTION| MAT'L ESCALATION [W/ESCALATTION} NOTE 1 ESCALATION [W/ESCALATION
~

31320 | RECYCLE Hy SULFINOL

VAPORIZER 2 91 12 103
31|322 | LPG EXCHANCER 2 168 22 190
311323 | METHANATOR CAS EXCHANGER 4 149 19 168
31} 324 | RECYCLE GAS EXCHANGER 2 164 21 185
311327 | REACTOR FEED PREHEATER 2 413 54 467
31{328 | METHANATOR WASTE HEAT

BOILER 4 788 102 890
31|329 | METHANATOR RECYCLE COOLER 8 3293 428 3721
31{330 } HOT LEAN OIL-RICH OIL

INTERCHANGER 34 10322 1342 11664
31{332 | FUEL OIL-RICH OIL

INTERCHANGER 4 972 126 1098
31{333 | DEBUTANIZER FEED BOTTOMS

EXCHANGER 4 1080 140 1220
31}334 | DEBUTANTZER REBOILER 2 316 41 357
31{335 | DEBUTANIZER OVERHEAD v

CONDENSER 2 88 11 99
331336 | LEAN OIL FEED COOLER 14 4916 639 5555
31{338 | FUEL OIL COOLER 2 128 17 145
311339 | SOUR WATER FEED/PRODUCT

EXCHANGER 2 360 47 407
31§349 | AMONTA FRACTTONATOR SIDE

DRAW COOLER 2 4 1 5
31§350 { L.P. AMMONIA ABSORBER

BOTTOMS COOLER 2 79 10 89
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CLEAN BOILER FUEL FACILITY

CONCEPTUAL COMMERCIAL DESIGN AND FEASIBILITY EVALUATION

Prepared For:
Prepared By:

Depariment of Energy
U.5. Army. Corps. of Engineers; Huntsville Division

ALL "FIGURES: =

Sheer 8.

0f3_0~

'THOUSANDS - ($000) DOLLARS

ACCT NO
2 5 DESCRIPTION ary E{ML\.’UOHP USAEDH SU§~082;R gﬁﬁgﬁASE ggéﬁﬁnow ML ‘OHP § DRfWO US}}EDH NOTE 1
S 5 SUB-CONTR | ‘BSCALATION {u/5SCALATION] ~“MAT 'L W/ESCALATION] NOTE 1. { ESCALATION {W/ESCALATION
31§351 ] AMMONIA STRIPPER REBOLLER 2 153 20 173
318353 ] DEETHANIZER' BOTTOMS COOLER 4 100 13 113
311354} DEETHANIZER CONDENSER 4 360 47 407
323301 - FRACTIONATOR 2 16160 2101 18261
32g303 § L.P. AMMONIA ABSORBER 2 97 13 110
324304 § H.P. AMMONIA ABSORBER 2 2077 270 2347
325305 F AMMONIA STRIPPER 2 455 59 514
324306 ¢ AMMONIA FRACTIONATOR 2 166 22 188
324307 RECYCLE' Hy SULFINOL

ABSORBER 2 2196 285 2481
321308 '8 RECYCLE H., SULFINOL

STRIPPER 2 348 45 393
324309 °F RECYCLE H, SULFINOL

RECLAIMER 2 55 7 62
324310 § ‘RECYCLE H, SULFINOL WASH

COLUMN 2 1673 217 1890
32 |311 | CRYOGENIC FEED- ADSORBERS 8 1638 213 1851
32 {313} METHANATION REACTOR 2 1922 250 2172
32 |314- ] PRODUCT GAS DRYING:TOWERS 4 2884 375 3259
32 315 § FUEL OIL STRIPPER 2 66 9 75
32 317 SOUR WATER STRIPPER 2 257 33 290
32 1318 DEBUTANTZER 2 244 32 276
321319 § - OIL ABSORBER 2 768 160 868

6§




61

CLEAN BOILER FUEL FACILITY

CONCEPTUAL COMMERCIAL DESIGN AND FEASIBILITY EVALUATION

Prepared For:
Prepared By:

Depariwment of Energy
U.S. Army Corps of Engineers, Huntsville Division

9

Sheet ___of_:ﬁl

ALL FIGURES = THOUSANDS ($G00) DOL: ARS

ACCT NO CONIR DRAVO
DRAVO SUB~CONT / .
] 5-3 DESCRIDT [ON aryl w1, our USAEDH L. OHP PURCHASE | USAEDH M.L. oup DRAVO USAEDH NOTE 1
S & SUB-CONTR | ESCALATION ju/pscararion] MAT'L ESCALATION fW/ESCALATION; NOTE 1 ESCALATION [W/ESCALATION
fan]
32320 { HEAVY OIL STRIPPER 2 32 4 36
324326 | DEETHANIZER 2 452 59 511
33301 | SULFINOL, MAKEUP TANK 2 4 1 5
33{301AFAGITATOR FOR 33301 2 2 0.3 2.3
34§302 {H.C. PRODUCT FRACTIONATOR
DECANTER 2 4844 630 5474
341303 | METHANATOR SEPARATOR 2 426 55 481
344304 | TAR/RKH SOLUTION TANK 2 18 2 20
348305 { LEAN OIL SURGE TANK 2 1681 219 1900
341306 J AREA 3 API SEPARATOR 1 4 1 5
35{301 § SOUR WATER DECANTER 2 31 4 35
351302 § DEBUTANIZER REFLUX DRUM 2 28 4 32
351303 § RICH SOLUTION CONTACTOR 4 121 16 137
35306 | RECYCLE H, SULFINOL REFLUX
DRUM 2 10 1 11
351308 | AMMONIA FRACTIONATOR FEED
TANK 2 56 7 63
35{309 } RECYCLE H, FLASH TANK 2 60 8 68
351310 { METHANATOR RECYCLE FLASH
TANK 2 54 7 61
350311 § PRODUCT GAS KNOCK OUT DRUM 2 14 2 16
350324 | AMMONIA FRACTIONATOR SIDE
DRAW DECANTER 2 43 6 49
351325 { CAUSTIC ADDITIONS TANK 1 5 1 6
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CLEAN BOILER FUEL FACILITY

CONCEPTUAL COMMERCIAL DESIGN AND FEASIBILITY EVALUATION Sheet 10 o 30
Prepared For: Depariment of Energy
Prepared ‘By: U.S. Army Corps of Engineers; Huntsville Division .
ALL FIGURES = THOUSANDS ($000) DOLLARS
ACCT: NO DRAVE
DRAVO SUB~CONTR
-1 o

g A DESCRIPTION oyl M1, onp | USAEDH M.1, OHP PURCHASE | USAEDI M.L. OHP DRAVO USAEDH NOTE 1
N SUB-CONTR | ESCALATION ly/pscATATION]  MAT'L ESCALATION BW/ESCALATION] NOTE 1 ESCALATION |W/ESCALATION
ot A .
35{327 § FUEL OIL FLASH TANK 2 20 3 23
35328 | AREA 3 EVACUATION TANK 1 7 1 8
351329 | DEETHANIZER REFLUX DRUM 2 108 14 122
351330 1 GLYCOL HOLD TANK 2 48 6 54
411301 § BOTTOMS PUMP 2 58 8 66
414302 | REFLUX PUMP 4 79 10 89
414304 | LIGHT FUEL PUMP 4 2 0.3 2.3
411309 1 H.P. AMMONIA ABSORBER LEAN

SOLN. FEED PUMP 4 41 5 46
41}310 | TAR-RICH ‘SOLUTION RETURN

PUMP 4 6 1 7
411311 | RICH SOLUTION FEED PUMP 4 90 12 102
411313} 'RICH SOLUTION FEED BOOSTER

PUMP 4 b4 6 50
411314 § AMMONIA FRACTIONATOR

REFLUX. PUMP 4 16 2 18
41315 | RECYCLE H, SULFINOL ]

BOOSTER PUMP 4 685 89 774
411316 | RECYCLE H, LEAN SOLUTION

PUMP 4 223 29 252
411317 | RECYCLE H, SULFINOL

REFLUX PUMP 4 7 1 8
41§318 | RECYCLE H, SULFINOL

WATER PUM 4 54 7 61
411319 | RECYCLE i1, SULFINOL

WATER CIRC. PUMP 4 34 4 18
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CONCEPTUAL COMMERCIAL DESIGN AND FEASIBILITY EVALUATION

Prepared For:
Prepared By:

Department of Energy
U.8. Army Corps of Engineers, Huntsville

CLEAN BOILER FUEL FACILITY

Division

ALL FIGURES

11 30
Sheet —..of ____

THOUSANDS ($000) DOLLARS

ACCT NO SUB-CONTR DRAVO
o , o] DRAVO USAKDI] SUB-~C g USAEDH M.L. OHP DRAVO USAEDH NOTE 1
g1 4 DESCRIPTION QrYg M.n. omp } o0 , L. OHP URCHASE pocaration W/ESCALAT NOTE 1 ESCALATION |W/ESC
S 5 SUB-CONTR | ESCALATION ly/pscALATION] MAT'L SCALATIONf B . ON [W/ESCALATION
o)

411320 | SULFINOL MAKEUP PUMP A 2 0.3 2.3
414322 | SOUR WATER REFLUX PUMP 4 5 1 6
410323 | SOUR WATER BOTTOMS PUMP 4 6 1 7
41{324 | DEBUTANTZER REFLUX PUMP 4 17 2 19
511325 1 rIcH oiL PuMP 4 67 9 76
41340 | AMMONIA FRACTIONATOR

FEED PUMP 4 40 5 45
411341 | CAUSTIC METERING PUMP 2 2 0.3 2.3
414342 | AMMONIA FRACTIONATOR SIDE

DRAW RET. PUMP 4 15 2 17
411343 | DEETHANIZER REFLUX PUMP 4 65 8 73
411344 | GLYCOL GIRCULATION PUMP 4 105 14 119
411345 | BOOSTER COMPRESSOR

CONDENSATE PUMP 6 7 1 8
41 {346 | RECYCLE H, SOLUTION CON-

DENSATE POMP 20 20 3 23
41 P47 | RECYCLE H, LEAN SOLUTION

COND. PUMP 12 12 2 14
41 1348 ] DEETHANIZER COMPRESSOR

CONDENSATE PUMP 5 7 1 8
41 B49 | METHANATION COMPRESSOR

CONDENSATE PUMP 6 23 3 26
41 B50 | RECYCLE COMPRESSOR

CONDENSATE PUMP 6 6 1 7
41 B51 | AREA 3 EVACUATION PUMP 2 2 0.3 2.3
41 B52 | AREA 3 API OIL PuMP 2 2 0.3 2.3
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CLEAN BOILER FUEL FACILITY

CONCEPTUAL COMMERCIAL DESIGN AND FEASIBILITY EVALUATION Sheer 22_op 30
Prepared For: - Departwment. of Energy
Prepared By: U.S. -Army Corps. of Engineers, Huntsville Division
ALL FIGURES. = THOUSANDS ($000) DOLLARS
ACCT “NO
3 DRAVO SUB-CONTR brAvO USAEDH :
= DESCRIPTION QTY}  M.L. OHp - | USAEDH M.L. OHP PURCHASE M.L. OHP DRAVO USAEDH NOTE 1
Hiog SUB-CONTR | ESCALATION i /pScALATION} ‘MAT'L ESCALATION  gW/ESCALATION] . NOTE 1 ESCALATION [W/ESCALATION
il S
418353 | AREA 3 API WATER PUMP 2 2 0.3 2.3
41{354 | BOOSTER COMP. RETURN: PUMP 6 6 1 7
41§355 | RECYCLE Hy SULFINOL
SOLN. RETURN' PUMP 20 4 1 5
41§357 | - DEETHANIZER COMP.
RETURN PUMP 6 6 1 7
414358 | 'METHANATION COMP.,
RETURN PUMP 6 6 1 7
411359 | PRODUCT GAS RECYCLE
COMP. RETURN PUMP 6 6 1 7
411360 { TAR 'SOLUTION: PUMP 2 5 1 6
42[303 § BOOSTER COMPRESSOR 3 3000 390 3390
421304 } FLASH RECYCLE H, GAS
COMPRESSOR 4 200 26 226
421306 | METHANATION COMPRESSOV 3 10500 1365 11865
421307 § NITROGEN COMPRESSOR 2 40 5 45
42}308 | PRODUCT GAS RECYCLE
COMPRESSOR 3 2200 286 2486
421309 |- DEETHANTZER' COMPRESSOR 3 6600 858 7458
448301 ] START-UP FURNACE 2 34 4 38
441302 | REFRIGERATION SYSTEM 2 1800 234 2034
451301} RECYCLE H, SULEINOL
STRIPPER FEED FILTER 2 20 3 23
450302 | - FEED FILTER SEPARATOR 2 135 18 153
45§303 | - CRYOGENIC FEED POLISHING
FILTER 2 67 9 76
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CONCEPTUAL COMMERCTAL DESIGN AND FEASIBILITY EVALUATTON

Prepared For:
Prepared By:

Department of Energy

CLEAN BOILER FUEL FACILITY

U.5. Army Corps of Engineers, Huntsville Division

Sheet 13 of 30

ALL FIGURES = THOUSANDS ($000) DOLLARS

ACCT NO
DRAVO SUB-CONTR DRAVO .
w1 . .

] 5 DESCRTPTLON QrY| w.L. onp | USAEDH M.L. OUP PURCHASE ggéﬁfiﬂw M.L. olp 33{“’0 ESA‘EDH_‘ NOTE 1
S8 sup-contr | EScataTion byindcatarion] Mar'L W/ESCALATTON TE 1 SCALATION §W/ESCALATTON
Ol a
451304 PHENOL RECOVERY SOLIDS

FILTER 2 28 4 32
461301 | CRYOGENIC PURIFIER 2 12600 1638 14238
464302 | 925 RW GENERATOR 2 130 17 147
46§303 DEETHANIZER REFRIGERATION

SYSTEM 2 2800 364 3164
464304 PHENOL RECOVERY PLANT 2 14000 1820 15820
46}305 | PYRIDINE RECOVERY PLANT 2 [W/46304]
481301 | H.C. PRODUCI GAS VENTURI 2 202 26 228
48§302 | pETARRER 2 75 10 85
481304 | AREA 3 EVACUATION SYSTEM 1 4 1 5
481305 | METHANATOR BOILER

BLOWDOWN SYSTEM 2 55 7 02
481306 FRACTIONATION BOILER

BLOWDOWN SYSTEM 2 100 13 113 (END AREA %)

NOTE 1: A COMPLETELY ENGINEERER AND ERECTEDJ SYSTEM WITHEN A BATTERY LIMIT.
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CLEAN BOILER FUEL FACILITY

CONCEPTUAL -COMMERCIAL "DESLCN  AND FEASIBILITY EVALUATION

Prepared For:
Prepared By:

Departument of Energy
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Sheet 14 of 30

ALL FICURES = THOUSANDS ($000). DOLLARS

ACCT NO
- DRAVO SUB-CONTR DRAYVO

=R DESCRIPTION QTY{ M1, oHp | USALDH M.L. OHP PURCHASE | USAEDH M.L. oup DRAVO USAEDH NOTE 1

= & SUB-CONTR. /| ESCATATION by /vsCALATTON]  MAT'L ESCALATION - f/ESCALATION] NOTE 1 | ESCALATION - (W/ESCALATION
{31 ko5 co SHIFT REACTOR 1

EFFLUENT COOLER 6 553 72 625 (BEGIN AREAJ4)
31§06 §co SHIFT REACTOR 1T
EFFLUENT COOLER 2 275 36 311

31 }14 |GASIFIER WATER CONDENSER 2 5 1 6

31 fi16 [GASIFIER WASTE HEAT BOTLER 4 29400 3822 33222

31 k17 |GASIFIER STEAM GENERATOR 2 8060 1048 9108

31 }18 JCASIFIER SCRUBBER COOLER 4 853 111 964

31 }19 lGASIFIER STRIPPER REBOILER 2 18 2 20

31 £33 O SHIFT STEAM GENERATOR 14 3882 505 4387

31§37 JLIQUID NITROGEN VAPORIZER 1 20 3 23

31 p41 JLIQUID OXYGEN VAPORIZER 4 272 35 307

32 }03 |CO SHIFT REACTOR T 2 3393 441 3834

32 }i04 Jco SHIPL REACTOR IT 2 3688 479 4167

32 10 {GASIFIER 2 17553 2282 19835
32 p12 |GASIFIED WATER STRIPPER 2 72 9 81

34 }05 JLIQUID NITROGEN STORACE TANK| 1 450 59 509

34 }06 JLIQUID OXYGEN STORAGE TANK 4 1800 234 2034

35 k05 Jco SHIFT CATALYST BIN 2 3 0.4 34

35 W23 1CO SHIFT- CONDENSATE TANK 2 115 15 130

35 1126 |AREA ‘4 EVACUATION TANK 1 7 1 8

35 k27 | FLARE FEED DRUM 4 73 9 82

35 429 1 GASIFIER SLAG. REMOVAL BIN 2 & 1 5

-




CLEAN BOILER FUEL FACILITY

CONCEPTUAL COMMERCIAL DESIGN AND FEASTBILITY EVALUATION Sheet ié.of 30

Prepared For: Depariment of Energy

Prepared By: U.S, Army Corps of Engineers, Huntsville Division
ALL FIGURES = THOUSANDS ($000) DOLLALS

"

6¢

ACCT NO
= DRAVO o SUB-CONTR DRAVO USAEDH ,
=4 M DESCRIPTLON QrY] M.1. oup | USAEDH M.L. OHP PURCHASE | o2 M.L. OHP DRAVO USAEDH NOTE 1
S E SUB-CONTR | ESCALATION luirscararion] MAT'L ESCALATION {W/ESCALATION] NOTE 1 | ESCALATION |W/ESCALATION
a ‘
351430 JGASTFIER QUENCH TANK 4 656 85 741
41}418 |GASIFIER WATER PUMP 4 23 3 26
41 {422 |SCRUBBER WATER PUMP 4 191 25 216
411436 JGAS SCRUBBER CONDENSATE
PUMPS 6 6 1 7
411437 JHENFIELD #1 CONDENSATE
PUMPS 8 8 1 9
41438 §MAKEUP COMPRESSOR CONDENSATE
PUMPS 6 8 1 9
41 |439 |BENFIELD #2 CONDENSATE
PUMPS 8 8 1 9
41 [440 JOXYGEN COMPRESSOR CONDENSATE
PUMPS 12 20 3 23
41 [441 JAIR COMPRESSOR CONDENSATE
PUMPS 12 46 6 52
41 {442 JLIQUID NITROGEN PUMP 2 68 9 77
41 [443 {LIQUID OXYGEN PUMP 8 592 77 669
41 Ju4s JAREA 4 EVACUATION PUMP 2 2 0.3 2.3
41 Y445 ITHERMAL OXIDIZER FEED PUMP 8 13 2 15
41 1446 1GAS SCRUBBER RETURN PUMP 6 6 1 7
41 447 |BENFIELD #1 RETURN PUMP 8 8 1 9
41 |448 |MAKEUP COMP. RETURN PUMP 12 6 1 7
41 }449 | BENFIELD #2 RETURN PUMP 8 8 1 9
41 |450 {0, COMP. RETURN PUMP 12 12 2 14
41 %51 JAIR COMP. RETURN PUMP 12 13 2 15
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CONCEPTUAL COMMERCIAL DESIGN AND FEASIBILITY LEVALUATION

CLEAN BOILER FUEL FACILITY

Sheet 16 g¢ 30

Prepared For: Depariment of Energy
Prepared By: U.S. -Army Corps of Engineers, Huntsville Division
ALL FIGURES- = THOUSANDS. ($000) DOLLARS

AC(;T L DRAVO SUB-CONTR DRAVO
2] 4 DESCRIPTION QIY} .L. owp | USAEDH M.L. OHP PURCHASE gg‘éﬁ’ETIo e o8P DRAVO i NOTE 1
5; § SUB~CONTR | ESCALATION. fy/uSCALATION] MAT'L W/ESCALATION] - (NOTE. 1 SCALATION {W/ESCALATION
411455 § SLAG :REMOVAL CLEAR WELL

PUMP 4 9 1 10
411456 § SLAG REMOVAL COLD WELL PUMP 4 8 1 9
420401 | GASIFIER SCRUBBER COMPRESSOR '3 2250 293 2543
421403 | MAKEUP H, COMPRESSOR 3 7500 975 8475
441401 § CO SHIFT START-UP HEATER 2 450 59 509
441403 § FLARE 4 281 37 318
44} 404 1 NITROGEN  AIR HEATER i1 10 1 11
441405 § OXYGEN, AIR HEATER 1 300 39 339
441406 § THERMAL OXIDIZER 1 60 8 68
44408 | SLAG REMOVAL COOLING TOWER 2 24 3 27
461401 § OXYGEN PLANT 6 108000 14040 122040
461403 L GASIFIER START-UP: HEATER

SYSTEM 4 300 39 339
463404 1 GASIFIER ASH REMOVAL SYSTEM 2 1653 215 1868
461405 | BENFIELD #1 1 26530 3449 29979
46 1406 § BENFIELD #2 - 73003 9490 82493
473401 | GASIFIER: CYCLONE 2 1112 144 1255
47 §402° § GASTFIER VENTURI SCRUBBER 2 202 26 228
471403 | GASIFIER INTERNAL CYCLONE 2 602 78 680
48 1401 | CO SHIFT HOLST 2 22 3 25
481405 | AREA 4 EVACUATION SYSTEM 1 4 T 5
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CLEAN BOILER FUEL FACILITY

CONCEPTUAL COMMERCIAL DESIGN AND FEASIBILITY EVALUATION

Prepared For:
Prepared By:

Department of Energy
U.5. Army Corps of Engineers, Huntsville Division

ALL FIGURES =

Sheet EZ_

THOUSANDS ($000) DOLLARS

of 30

ACCT NO
-3 DRAVO o SUB~-CONTR DRAVO USAL .
g :; DESCRIPTION QryY M.1.. OHP USA}:.DHr M.L. OHP PURCHASE Eoe DH‘ M.F. OHP DRAVO USAEDH NOTE 1
= E SUB-CONTR | ESCALATION §u/pscaraTion] MAT'L SCALATION {w/ESCALATION] NOTE 1 ESCALATION [W/ESCALATTON
{48 K06 IGASIFIER WASTE HEAT BLOWDOWN
SYSTEM 2 60 8 68
48 07 JGASIFIER STEAM BOILER
BLOWDOWN SYSTEM 2 46 6 52
48 08 fCO SHIFT BOILER BLUWDOWN
SYSTEM 2 100 13 113
48 109 BCASIFIER ASH EDUCTOR 4 6 1 7 (END AREA 4]
AREA 5
46 {501 §CLAUS PLANT 1 40500 5265 45765
(BEGIN AREA§5)
46 {502 [STRETFORD PLANT 1 7000 910 7910
48 |501 §CLAUS H.P. WHB BLOWDOWN
SYSTEM 2 2 0.3 2.3
48 1502 1CLAUS L.P. WHB BLOWDOWN
SYSTEM 2 1 0.1 1.1 (END AREA 5
NOTE 1: A COMPLETELY ENGINEFREDJAND ERECTED HYSTEM WITHIN A BATTERY LEMIT.




8¢

CLEAN BOILER FUEL FACILITY

CONCEPTUAL COMMERCIAL DESIGN AND FEASIBILITY EVALUATION

Prepared For:
Prepared By:

Deparimcat of Energy
U.S8. Army Corps of Fngineers, lluntsville Division

ALL FIGURES =

THOUSANDS - ($000). DOLLARS

Sheet 18 o5 30.

2l 1 oravo i SUB-CONTR | DRAVO VsamDl y - . ;
2| & DESCRIPTION vl .. one f AARNE oL ONP PURCHASE | pscaation |ujsscaLatros] Nots 1 | EScALATIon [w/esc
ol g SUB-CONTR 1 /ESCALATTON] MAT'L CALATTON
31 f01 |cHLORINE VAPORIZER 1 10 1 1 (BEGIN AREA [6)
33 |02 |STRETFORD MAKEUP TANK 1 2 0.3 2.3

33 03 [HEAVY OLL SURGE TANK 1 15 2 17

33 Jpo4 |PHOSPHATE MIX TANK 1 7 1 8

33 o5 |pISODIUM PHOSPHATE MIX TANK | 1 7 1 8

33 06 |SULFITE NMIX TANK 1 2 0.3 2.3

33 07 |POTASSTUM CARBONATE MIX TANK| 1 4 1 5

33 fo2a Jactrator For 33602 1 1 0.1 1.1

33 [6034 JAGITATOR FOR 33603 1 4 1 -

33 [604A JAGITATOR FOR 33604 1 2 0.3 2.3

33 J605A JAGITATOR FOR 33605 1 2 0.3 2.3

33 }06A JAGITATOR FOR 33606 1 1 0.1 1.1

33 074 AGITATOR FOR 33607 1 1 0.1 1.1

34 03 |LPG STORAGE TANK 12 10500 1365 11865

34605 JFUEL-OIL- TANK 13 5200 676 5876

34 b1t |ovr seEc TANK 6 2400 312 2712

34 p15 |BRINE MAKEUP BASIN 1 4 1 5

34 p18 |LIGHT FUEL TANK 4 1560 203 1763

34 b20 |AMMONIA OFF SPEC TANK 1 96 12 108

34 k21 |LPG OFF SPEC TANK 1 750 98 848

34.%22 | PHENOL  STORAGE TANK 1 153 20 173




CLEAN BOILER FUEL FACILITY
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CONCEPTUAL COMMERCIAL DESIGN AND FEASIBILITY EVALUATION Sheec]f_of‘ﬂ
Prepared For: Depariment of Energy
Prepared By: U.S5. Army Corps of Engineers, Huntsville Division
ALL FIGURES = THOUSANDS ($000) DOLL:RS

ACCT NO
3 5 DESCRIPTION qQrY 3).{2\.7001{? USAEDH ;‘.}ﬁjcgﬁg}z SxZ:)LASE ggéigzﬂw ook OHP DRAVO USAEDH NOTE 1
:&: E SUB-CONTR | ESCALATION LuirscatATION] MAT'L W/ESCALATION] NOTE 1 ESCALATION [W/ESCALATION
341623 ] PYRIDINE STORAGE TANK 2 707 92 799
34{624 § AREA 6 APL SEPARATOR 1 4 1 5
34625 ) LIGHT FUEL OFF SPEC TANK 2 780 101 881
35601 § SULFUR STORAGE TANK 2 71 9 80
3A5‘ 602 { CATIONIC PAYMER STORAGE

TANK 1 12 2 14
351603 § REFRIGERANT STORAGE TANK 1 9 1 10
351604 § ODORANT STORAGE TANK 1 10 1 11
351606 § PHOSPHATE STORAGE BIN 1 28 4 32
35]607 §DISODIUM PHOSPHATE

STORAGE BIN 1 28 4 32
351608 § SULFITE STORAGE BIN 1 14 2 16
35]609 §SODA ASH STORAGE BIN 1 14 2 16
35{610 § SULFUR BIN 1 19 2 21
351611 § PHOSPHORIC ACID TANK 1 7 1 8
35]612 §SULFOLANE TANK 1 33 4 37
351613 § SULFINOL TANK 1 33 4 37
35 {614 | ANTIFOAM AGENT STORAGE TANK 1 9 1 10
35 {615 | CHILLER SURGE TANK 1 8 1 9
351616 § ACETONE STORAGE TANK 1 20 3 23

354617 | POTASSIUM CARBONATE
STORAGE TANK 1 64 8 72

358618 § ACID STORAGE TANK 1 67 9 76
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CONCEPTUAL COMMERCTAL DESIGN AND FEASIBILITY EVALUATION Sheer 207 of 30

Prepared For: Depariwent of Energy
Prepared By: U.S. Army Corps: of Engineers, Huntsville Division

ALL FIGURES = THOUSANDS - ($000) DOLLARS

0¢

AGCT. NO
~ DRAVO : SUB-CONTR DRAVO GSABDE \
=1 DESCRIPTION QrY} M.r. omp | USAEDH e.L. oup PURCHASE D M.L. OHP DRAVO USAEDH NOTE 1
S H SUB-CONTR . | ESCALATION hyrpgeararion)  MAT'L ESCALATION §W/ESGALATIONY ~NOTE 1 ESCALATION {W/ESCALATION
o

35§610 | caUSTIC TANK 1 ‘ 64 8 72
351621 | AREA 6 EVACUATION TANK 1 7 1 8
351 622 | SALT HOPPER 1 23 3 26
353623 | LIME STORAGE BIN i 23 3 26
41§ 601 { AMMONTA LOADING PUMP 2 19 2 21
415602 | SULFUR STORAGE PUMP 4y 20 3 23
41]603 | LPG LOADING PUMP 12 14 2 16
41} 604 | HEAVY OTL SURGE" PUMP 2 17 2 19
411605 § FUEL OIL LOADING PUMP 13 29 4 33
41{606 | PHOSPHORIC ACID MAKEUGE

PUMP 2 1 0.1 1.1
41} 607 | PHOSPHORIC ACID UNLOADING

PUMP 1 2 6.3 2.3
411608 § CAUSTIC DISTRIBUTION PUMP 2 1 0.1 1.1
414609 | CAUSTIC UNLOADING PUMP hi 2 0.3 2.3
411610 [ SULFOLANE MAKEUP PUMP 2 3 0.4 3.4
411611 | SULFOLANE UNLOADING PUMP i 7 1 8
41)612 | SULFINOL MAKEUP PUMP 2 3 0.4 3.4
411613 { SULFINOL UNLOADING PUMP 1 5 1 6
41614 | ANTIFOAM AGENT DISTRIBUTION

pUMP 2 1 0.1 1.1
41615 | ANTIFOAM AGENT UNLOADING

PUMP 1 1 0.1 1.1




T¢

CLEAN BOILER FUEL FACILITY

CONCEPTUAL COMMERCIAL DESIGN AND FEASIBILITY EVALUATION Sheet 21 of 20
Prepared For: Depaviment of Energy
Prepared By: U.S. Army Corps of Engineers, Huntsville Division
ALL FICURES = THOUSANDS ($000) DOLL.RS
ACCT NO
= DRAVO o SUB-CONTR DRAVO USAEDI ]

gl = DESCRIFT LON QIY| M.1. oup | USAEDH M.L. OHP PURCHASE | oo oron M.L. OHD | DRAVO USAEDH NOTE 1
5 E SUB-CONTR | ESCALATION byspscararion] MAT'L W/ESCALATION] NOTE 1 ESCALATION JW/ESCALATION
41]616 | OFF SPEC PUMP 2 4 1 5
411617 | REFRIGERANT UNLOADING PUMP 1 1 0.1 1.1
411618 | REFRIGERANT DISTRIBUTION

PUMP 2 1 0.1 1.1
411619 | ODORANT UNLOADING PUMP 1 2 0.3 273
418620 | ACID UNLOADING PUMP 1 2 0.3 2.3
411621 f ACID DISTRIBUTION PUMP 2 1 0.1 1.1
411622 | STRETFORD REAGENT MAKEUP

PUMP 1 1 0.1 1.1
417623 } STRETFORD REAGENT DRUM PUMP 1 1 0.1 1.1
411626 [ CATIONIC POLYMER DISTRIBU-

TION PUMP 2 {W/467]_O]
414628 | PHOSPUATE DISTRIBUTION PUMP 2 1 0.1 1.1
411630 § DISODIUM PHOSPHATE

DISTRIBUTION PUMP 2 1 0.1 1.1
411632 | SULFITE DISTRIBUTION PUMP 2 6 1 7
41}634 § LIGHT FUEL DAY PUMP 2 7 1 8
41{635 { CATIONIC POLYMER

UNLOADING PUMP 1 1 0.1 1.1
411636 | ODORANT METERING PUMP 2 2 0.3 2.3
414637 | ANTONIC POLYMER

DISTRIBUTION PUMP 2 [W/46710]
41}638 | CHILLER FEED PUMP 2 15 2 17
414639 | CHILLER RETURN- PUMP 2 15 2 17
411640 | AMMONIA OFF SPEC PUMP 2 5 1 6
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ACCT 'NO
DRAVO SUB~CONTR DRAVO
- , e - | usakpn
E 2 DESCRIPTION QIY} M.L. oup | USAEDH M.L. OHP PURCHASE oo oo a“-- ohp EgAVO1 gzgiDH‘ NOTE 1
e = SUB-CONTR §- ESCALATION dy/ESCALATIONS MAT'L /ESCALATTON TE ISCALATTON - |W/ESCALAT ION
[}

411641 |LPG OFF SPEC PUMP 2 4 1 5
418643 | PHENOL LOADING PUMP 1 1 0.1 1.1
41 l644 |PYRIDINE LOADING PUMP 1 3 0.4 1.4
41 {645 |ACETONE DISTRIBUTION PUMP 2 1 0.1 1.1
418646 |ACETONE UNLOADING PUMP 1 1 0.1 1.1
411647 |POTASSTUM. CARBONATE

DISTRIBUTION PUMP 2 1 0.1 1.1
41 {648 §POTASSIUM CARBONATE

UNLOADING PUMP i 1 0.1 1.1
41651 JAREA 6 EVACUATION PUMP 2 2 0.3 2.3
411652 |AREA 6 API OIL PUMP 2 2 0.3 2.3
41 1653 FAREA 6 API WATER PUMP 2 2 0.3 2.3
41 1654 JLIGHT FUEL OFF SPEC PUMP 24 3 0.4 .4
41 {655 JPLANT CT PHOSPHATE PUMP 2 3 0.4 3.4
41 §656 JOXYGEN PLANT CT .PHOSPHATE

PLANT 2 2 6.3 2.3
41 1657 | PLANT CT ZING INMIBITOR 2 3 0.4 3.4
41 1658 | OXYGEN PLANT CT-ZINC

INHIBITOR PUMP 2 2 0.3 2.3
41 1659 ] PLANT CT DISPERSANT PUMP 2 3 0.4 3.4
41 )660 JOXYCEN PLANT CT DISPERSANT

PUMP 2 2 0.3 2.3
41 J661 | PLANT CT SULFURIC ACID PUMP §° 2 5 1 6
41 [662 FOXYCEN PLANT CT SULFURIC

tacip powe 2 4 1 5
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Sheet 23 _of 30

Prepared For: Depariment of Energy
Prepared By: U.S. Army Corps of Engineers, Huntsville Division
ALL FIGURES = THOUSANDS ($000) DOLLARS

ACCT NO !
2| g DESCRIPTION QrY S}}i‘.]ooup USAEDH bs{xfﬁtcggga &l}gggASE ggéﬁ’ﬁnm MoL. OuP DRAVO USaon NOTE 1
- 2 suB-coNTR | ESCALATION fy/pscATATION] MAT'L W/ESCALATION| NOTE 1 SCALATTON |W/ESCALATION
411663 ] WASTE WATER POLYMER PUMP 2 [W/48704]
437601 | SULFUR CONVEYOR 1 58 8 66
431602 | LTME SCREW CONVEYOR 1 12 2 14
431603 | SODA ASH WEIGH BELT 1 13 2 15
431604 | SALT CONVEYOR 1 7 1 8
438605 1 )AD ASH ROTARY FEEDER 1 2 0.3 2.3
431606 § RADTAL STACKER CONVEYOR 1 30 4 34
431607 | INCLINED BELT CONVEYOR 1 60 8 68
43608 | PHOSPHATE SCREW CONVEYOR 1 1 0.1 1.1
431609  DISODTIUM PHOSPHATE

SCREW CONVEYOR 1 1 0.1 1.1
431610 | SULFITE SCREW CONVEYOR l 1 0.1 1.1
441601 § FLAKER CHILLER 1 95 12 107
463601 | DUST CONTROL SYSTEM 1 2 0.3 2.3
461602 | CITRIC ACID STORAGE 1 7 1 8
46603 § AMMONTA SYSTEM 1 42 5 47
46 1605 | ANTONIC POLYMER SYSTEM 1 [W/46710]
46 1606 | WASTE WATER POLYMER SYSTEM 1 {W/48704]
46 1607 | STEAM BOILER CHEMICAL SYSTEM} 5 15 2 17
46 608 | METHANATOR WHB CHEMICAL

SYSTEM 2 6 1 7
46 609 § CASIFIER GENERATOR

CHEMICAL SYSTEM 2 6 1 7
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Prepared For:
Prepared By:

Department of Energy

CLEAN BOILER FUEL FACILITY

CONCEPTUAL COMMERCIAL DESIGN ‘AND FEASIBILITY EVALUATION

U.S. Army Corps of Engineers, Hantsville Division

Sheet

EZLof_EE_

ALL FIGURES = THOUSANDS "($000) DOLLARS

ACCT NO
gl 4 DESCRIPTION av| wr. one USAEDH L. OUP PURGIASE poet o fk e DRAVO poREDH YOIk A
g § SUB-CONTR | ESCALATION ly/escaraTTON] - MAT'L W/ESCALATION] = NOTE 1 ESCALATION - [W/ESCALATION
461610 4C0O SHIVT CHEMICAL SYSTEM 2 6 1 7
461611 JCLAUS L.P. CHEMICAL SYSTEM 2 6 1 7
461612 JCLAUS H.P. CHEMICAL SYSTEM 2 6 1 7
46:§613 }300 PSIG STEAM CHEMICAL

SYSTEM 2 6 1 7
46 1614 §GASIFIER WHB CHEMICAL

SYSTEM 2 6 1 7
47601 JLIME DUST COLLECTOR 1 16 2 18
47 1602 § PROPANE DILUTION BLOWER 1 {W/48604}
47 1603, } SODA ASH BLOWER 1 37 5 42
47 J604  § SODA®ASH DUST COLLECTOR 1 W/ 476031
47 |605 ] PHOSPHATE UNLOADING BLOWER 1 38 5 43
47 8606 §DISODIUM. PHOSPHATE

UNLOADING BLOWER 1 38 5 43
47 1607 §SULFITE UNLOADING BLOWER 1 38 5 43
47 1608 ] PHOSPHATE DUST COLLECTOR 1 [W/47605}
47 1609 {DISODIUM PHOSPHATE

DUST . COLLECTOR 1 [W/476061
47:1610 | SULFITE DUST COLLECTOR 1 [W/47607]
481601 § SULFUR FLAKER 1 343 45 388
48 1602 | SLIDE GATE 1 3 0.4 34k
48 {603 f RETRACTABLE LOADING ‘SPROUT 1 2 0.3 2.3
48 $604 | PROPANE 'VAPORIZER 1 720 9% 814
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Prepared For: Departument of Energy
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ALL FICURES = THOUSANDS ($000) DOLL:RS
ACCT NO
2] & DESCRIPT ION are| wox. oup | USaEDH , ML OHE gﬁﬁzgm gzéﬁfﬁuo ML. OHP DRAVO USAEDH  INoOTE 1
ZE: E SUB=CONTR ESCALATION W/ESCALATION] MAT'L N IW/ESCALATION NOTE 1 ESCALATION {W/ESCALATION
481605 | PROPANE-ATR MIXER 1 {W/486041
485606 § STRETFORD SCALE 1 3 0.4 3.4
481607 § STRETFORD HOIST 1 2 0.3 2.3
484608 | FRONT END LOADER 1 65 8 73
488609 | ANIONIC POLYMER HOIST 1 2 0.3 2.3
4808610 JAREA 6 EVACUATION SYSTEM 1 4 1 5 (END AREA 6
NOTE 1: A COMPLETELY ENGINEEREDJAND ERECTED PYSTEM WITHIN A BATTERY LtMIT.
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CLEAN BOILER FUEL FACILITY

CONCEPTUAL COMMERCIAL DESIGN AND TEASIBILITY EVALUATIOM Sheet _%_(_J_of 39__
Prepared. For:: Departument of Emergy
Prepared By: U.S. Army Corps of Engineers, Huntsville Division
ALL FIGURES = THOUSANDS ($000) DOLLARS

ACCT. RO
2| g R Ty E%YOOHP USAEDH Weiu gﬁﬁggAsE ggéﬁggﬂw M.L. OHP DRAYO USAEDH NOTE 1
_g § SUBLCONTR | ESCALATION by/pscaiarion] - MAT'L W/ESCALATION] * NOTE % ESCALATION |W/ESCALATION
31701 ] L.P. BFW INTERCHANGER 1 58 8 66 (BEGIN AREA! 7)
331706 | LIME HOLD TANK 1 4 1 5
331707 } ;H ADJUSTMENT REACTOR 1 [w/48704)
331706A0 AGITATOR FOR 33706 1 1 0.1 1.1
33f707A AGITATOR FOR 33707 1 [W/487041
34070 § CLEAR WELL 1 [W/46710]
347702 § SLUDGE SUMP 1 [W/47610}
341706 §NEUTRALIZATION SUMP 1 [W/46708]
341707 § DEMINERALIZED WATER SURGE

TANK 1 52 7 59
341709 § FILTRATE SUMP 1 [W/487041
34]710 § STEAM BOILER DEAERATOR

VESSEL 5 130 17 147
341711} €O SHIFT DEAERATOR VESSEL 2 41 5 46
340713 {L.P. BFW STORAGE TANK 1 38 5 43
341714 JCGASIFIER WHB DEAERATOR

VESSEL 2 46 6 52
344715 | SPENT BRINE SUMP 1 [w/46707]
364|716 | POTABLE WATER STORAGE TANK 1 35 5 40
351701 PLANT AIR RECEIVER 5 40 5 45
351702 | WET INSTRUMENT AIR RECELVER 6 174 23 197
35{703 | DRY INSTRUMENT AIR RECEIVER 6 174 23 197
351705 | Gr1T BOX 3 6 1 7
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CLEAN BOILER FUEL FACILITY

ALL FIGURES = THOUSANDS

Sheet 271

$000) DOL1ARS

of 30

ACCT NO
= 5 DESCRIPTION qQry E%Yoouv USAEDH Psil-lgjcgggR ESQXSASE giﬁiﬁﬁuw e o RoTe. by e
5;‘ § SUB—-CONTR | ESCALATION ly/escaLATION} MAT'L W/ESCALATION] NOTE 1 ESCALATION jW/ESCALATION
35 }707 [20° PSIG CONDENSATE TANK 3 54 7 61
35 {708 {900 PSIG CONDENSATE TANK 2 2 0.3 2.3
358709 {300 PSIG CONDENSATE TANK 2 26 3 29
35 §710 JTURBINE CONDENSATE TANK 2 30 4 34
35 §714 IMETHANATOR WHB DEAERATOR

VESSEL 2 29 4 33
35715 JCASIFIER GENERATOR ;

DEAERATOR VESSEL 2 22 3 25
35 {716 JCLAUS L.P. DEAERATOR VESSEL 2 258 3 28
35 {717 ICLAUS H.P. DEAERATOR VESSEL 2 16 2 18
35 {718 §300 PSIG STEAM DEAERATOR

VESSEL 2 29 4 33
41 701" |SLUDGE PUMP 2 [W/46710]
41 702 JCLARIFIED WATER PUMP 4 {W/46710]
41 {03 JPILTER. FEED PUMP 2 [W/46710]
41.§705 JFILTERED WATER PUMP 2 [W/46710]
41 §06 |POTABLE WATER PUMP 2 [W/46710}
41 J07 }PLANT HOT WELL PUMP 16 5056 657 5713
41§08 |PLANT COLD WELL PUMP 14 4844 630 5474
41 §09 [0, PLANT HOT WELL PUMP 2 220 29 249
41 §10 10, PLANT COLD WELL PUMP 2 336 44 380
41 ¥11 ICHLORINATION BOOSTER PUMP 2 6 1 7
41 ¥13 {POTABLE WATER FEED PUMP 2 4 1 5
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CLEAN BOILER FUEL FACELITY

CONGEPTUAL COMMERCIAL DESIGN. AND FEASIBILITY EVALUATTON Sheet 28 o5 30
Prepared For: Departwment -of Energy
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ALL FIGURES = THOUSANDS ($000) DOLLARS

ACCT NO
318 DESCRIPTTON QTY QR?VOOHP USAEDIL i’,‘fitcgg?{ 2§§§3ASE USAEDH M.L. OHP DRAVO USAEDH NOTE i
& g SUB-CONTR | ESCALATION burpscanarton] MAT'L ESCALATION §W/ESCALATION] NOTE 1 | ESCALATION {W/ESCALATION
411714 INEUTRALTIZATION SUMP PUMP 2 5 1 6
411715 |B.P. DEAERATOR TEED PUMP 4 37 5 42
41§717 1350 PSIG BFW PUMP 2 72 9 81
414718 |75 PSIG BFW PUMP 2 69 9 78
414722 fcoat p1LE RuNo¥F PUMP 2 [W/48704]
41723 |me pume 2 2 0.3 2.3
41727 {WASTE WATER CLARIFIER

SLUDGE: PUMP 3 [W/48704}
411728 FILTRATE SUMP PUMP 2 [W/48704})
414735 ‘J FIRE PROTECTION PUMP 6 185 24 209
411736 JL.P. DEAERATOR FEED PUMP 2 55 7 62
41 {737 20 PSIG CONDENSATE PUMP 6 67 9 76
41 {739 {TURBINE CONDENSATE PUMP 4 48 6 54
41 {742 fGASIFIER CONDENSATE PUMP 4 4 1 5
411743 1985 PSIG  CONDENSATE PUMPS 4 5 1 6
411748 JGASTFIER RETURN PUMP 4 4 1 5
411749 §985 PSIG RETURN PUMP 4 4 1 5
411750 | SPENT BRINE SUMP PUMP 2 [W/46707]
411751 § STEAM BOTLER FEED PUMP 10 2315 301 2616
41 {752 | METHANATOR ‘WHD FEED PUMP 4 19 2 21
41 {753 | GASIFIER GE,NERATOR

FEED PUMP 4 9 1 10
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Sheet ..

f

ALL FICURES = THOUSANDS (5000) DOLL.RS

ACCT 10 DRAVO SUB-CONTR DRAVO
2] DESCRIPTION QY| .. ome | USAEDH by onp PURCHASE ggé‘iggﬂ o {?/LS owp ng::gol ggéﬁg” NOTE 1
S E SUB-CONTR | ESCALATION ly/msCALATTON] MAT'L CALATION ATTION [W/ESCALATION
41{754 | CO SHIFT STEAM GENERATOR
FEED PUMP 4 25 3 28
414755 § CLAUS L.P. WHB FEED PUMP 4 8 1 9
41§756 § CLAUS H.P. WHB FEED PUMP 4 123 16 139
414757 1 300 PSIG STEAM GENERATOR :
FEED PUMP 4 128 17 145
414758 | GASIFIER WHB FEED PUMP 4 496 64 560
441701 | STEAM BOILER 1 92040 11965 104005
441702 §HEATING GAS GENERATOR 1 100 13 113
441704 I RECYCLE GAS SECONDARY
HEATER 1 360 47 407
441705 [ RECYCLE GAS PRIMARY HEATER | 1 775 101 876
441706 JL.P. STEAM' SUPERHEATER 1 135 44 379
441707 § PLANT COOLING TOWER 1 11000 1430 12430
44708 10, PLANT COOLING TOWER 1 1400 182 1582
451701 | INSTRUMENT WET ATR FILTER 6 [¥/48701]
451702 1 INSTRUMENT DRY AIR FILTER 6 [W/48701]
45 |704 | SLUDGE BELT FILTER SYSTEM 1 {W/48704]
46 [701 | PLANT ATR SYSTEM 5 70 9 79
46 [702 | INSTRUMENT AIR SYSTEM 6 348 45 393
46 {704 [RIVER WATER PUMPING STATION | 1 3466 451 3917
46 707 | 2EOLITE WATER SOFTENER 1 443 58 501
46 [708 | DEMINERALIZATION SYSTEM 1 965 125 1090
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ACCT NO
2 4 DESCRTPTION are] wers oup USAEDH f{?ijcgﬁgR gﬁﬁggASE ESAED'{“ M.L. OHP - DRAVO USAEDH  NOTE 1
f: ‘E SUR-CONTR |- ESCALATION ky/pgCATATION] MAT'L CALATTON §W/ESCAT.ATION] NOTE 1 ESCALATTION" {W/ESCALATTON
46 1709 JCHLORTNATOR 2 30 4 34
46 §710-{DEEP BED SAND FILTER SYSTEM 15 5429 706 6135
46 |711 §CHLORINATOR POTABLE
WATER SYSTEM 1. [W/46710]
461712 {ORGANIC & SANITARY
WASTE ‘TREAT. PLANT 1 3784 492 4276
46 {713 [STEAM BOILER DEAERATOK s 570 74 644
46 1714 |METHANATOR WilB' DEAERATOR 2 110 14 124
46 [715 |GASTFIER GENSRATOR DEAERATOR| 2 64 8 72
461716 }co° SHIFT DEAERATOR 2 180 23 203
46 {717 |CLAUS L.v. DEAERATOR 2 63 8 71
46 {718 JCLAUS H.D. DEAERATOR 2 40 5 45
46 {719 {300 PSIG STEAM DEAERATOR 2 137 18 155
46 }720 JGASIFIER WHB DEAERATOR 2 204 27 233
46 1722 YELECTROSTATIC PRECIPITATOR = | 1 20000 2600 22600
48 1701 {AIR DRYER 6 111 14 125
48 1702 |REACTOR CLARIF1in 2 [W/46710]
48 {703 {LIME SLAKER 1 25 3 28
48 1704 FWASTE WATER CLARTFIER 2 3357 436 1793
(END ATEA 7)
NOTE 1t A COMPLETELY EHGINLERED FAND BRECTED {vSTEM WITHIHN A BATTERY LIMIT.




PROCEDURE #3

DEVELOP COST VERIFICATION FACTORS
A. Explanation
Validation capital cost of material subcontracted items developing

a factor for cost accuracy.

B. Formula

Cost Verification Factor = CVFy
USAEDH

41



USAEDH randomly selected .entries from the subcontracts and materials
columns of the DRAVQ estimate. These items are believed to be
representative of the various prices.  The 1tems were selected from each
of the plant arczs and from each of the subcategories of the plant area.

These items were then independently priced based on the specifications
and available data. The individual item prices were derived from
various pricing manuals, previous estimates, quoted prices, and various
other means.

The USAEDH item prices were then compared with the DRAVO item prices
resulting in the following:

6% of the DRAVO item prices were 107 lower than the USAEDH item prices
187 of the DRAVO item prices were the same as the USAEDH item prices
37% of the DRAVO item prices were 13%Z higher than the USAEDH item prices

12% of the DRAVO item prices were 257 higher than the USAEDH item prices

25% of the DRAVO item prices were 357 higher than the USAEDH item prices
Based on the above percentages, a weighted average was then:computed
yielding a factor which indicated that the average DRAVO price was
15.9% high.

This factor or percentage was then applied to all the DRAVO prices to
arrive at a new validated cost.
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PROCEDURE #4

ADJUST DRAVO'S ESTIMATE

A. Explanation
The escalated DRAVO cost for material and sub~contract were

multiplied by the cost verification factor to arxrive at a
USAEDH material and sub-contract cost.

B. Formula

EMD = Bscalated Material
DRAVO

i

Cost Verification Factor

EMD x CVFg =~ EMVCy CVFy o
U

EMVC.. = Escalated Material Verified Cost
USAEDH

ESD = Escalated Subcontracts
DRAVO

ES, x CVFg = ESVGH CVFH = Cost Verification Factor

USAEDH

ESVC Escalated Subcontract Verified

Cost USAEDH

il
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U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

PRELIMINARY

COST ESTIMATE

DATE PREPARED:

27 September 1977 sHEFT. L ~oF._8
PROJECT:
CLEAN BOILER FUEL FACILITY
LOCATION.
ARCHITECT ENGINEER: CWE PROGRAMMED :
DRAVO
LINE ITEM NO. OR CAT. CODE NO. ESTIMATOR. CHECKED BY: APPVD."BY -
SUMMARY FORDHAM SKETO
ITEM DESCRIPTION ESTIMATED UNIT UNIT ESTIMATED
NO. QUANTITY PRICE AMOUNT
ESCALATED SUBCONTRACT VERIFIED COST USAEDH ISUMMARY BY AREA
AREA NO. 1 - COAL HANDLING & PRER. $ 7,840,643
AREA NO. 2 - HYDROCARBONIZATION $ 23,381,919
AREA NO. 3 — FRACTIONATION & CGAS|PURIFICATIION $ 37,105,635
AREA NO. 4 - HYDROGEN PRODUCTION $ 25,548,672
AREA NO. 5 = SULFUR RECOVERY ) 0=
ARFA NO. 6 — STORAGE $ 21,053,611
AREA NQ. 7 = UTTLITIES $118,584,078
TOTAL ESVCy $233,514,558
HND Form:8
4 MAR 68 Lty




U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

PRELIMINARY COST ESTIMATE

DATE PREPARED:

27 September 1977 SHEET__2 OF 8
PROJECT :
CLEAN BOILER FUEL FACILITY
LOCATION'
ARCHITECT ENGINEER: CWE PROGRAMMED :
DRAVO
LINE ITEM NO. OR CAT. CODE NO. [ESTIMATOR CHECKED BY: APPVD. BY -
AREA 1 FORDHAM SKETO
*L%M DESCRIPTION ESTIMATED | a7 UNIT ESTIMATED
: QUANTITY PRICE AMOUNT
SUBCONTRACT ESy X CVFy ESVCy
31000 | HEAT EXCHANGERS
32000 | TOWERS & COLUMNS
33000 | AGITATED VESSELS
4000 § FIELD FABRICATED TANKS 9,323,000 X 0.841 |$ 7,840,643
35000 | PROCESS TANKS & OTHER VESSELS
41000. | PUMPS
42000 | COMPRESSORS
43000 { MECHANICAL CONVEYTING EQUIP.
44000 § FURNACES, HEATERS, BOILERS &
CCOLERS
45000 | MECHANICAL SEPARATORS,
CENTRIFUGES, ETC.
46000 | PACKAGE UNITS OR SYSTEMS
47000 | PROCESS BLOWER SYSTEM,
CYCLONES, ETC.
48000 | UNCLASSIFIED PROCESS EQUIPMENT
(FROM PAGE 6, COL. 3)
(TO PAGE 68)
(TO PAGE 45 FOR REF. ONLY)
TOTAL ESCALATED SUBCONTR. VERIFIED COST AREA NO. |1 $ 7,840,643
HND Form:8

4 MAR 68

45




U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS.: OF ENGINEERS
HUNTSVILLE, ALABAMA
DATE PREPARED:
PRELIMINARY COST ESTIMATE 27 September 1977 sHEETS  oF 8
PROJECT .
CLEAN BOILER FUEL FACILITY
LOCATION’
ARCHITECT ENGINEER: CWE | PROGRAMMED :
DRAVO
LINE ITEM NO. OR CAT. CODE NO. -| ESTIMATOR: CHECKED BY: APPVD. BY -
AREA 2 FORDHAM SKETO
ITEM DESCRIPTION ESTIMATED | 7 UNIT ESTIMATED
NO. QUANTITY PRICE AMOUNT
SUBCONTRACT ESp X CVFy ESVC,,
31000 HEAT ‘EXCHANGERS
32000 { TOWERS & COLUMNS
33000 - AGITATED: VESSELS
34000 | FIELD FABRICATED TANKS 27,802,520 X 0.841 |$ 23,381,919
35000 | PROCESS TANKS & OTHER VESSELS
%1000 PUMPS
/12000 1 COMPRESSORS
43000 | MECHANICAL CONVEYING EQUIP.
44000 {FURNACES, HEATERS, BOILERS &
COOLERSY
45000 MECHANICAL: SEPARATORS,
CENTRITUGES, ETC.
E§6000 PACKAGE UNITS OR SYSTEMS
147000 PROCESS BLOWER SYSTEM,
CYCLONES, ETC.
¢8000 UNCLASSTFIED PROCESS EQUIPMENT
(FROM PAGE -7, COL. 3)
i (TO PAGE 69)
[ (TO. PAGE 45 FOR REF. ONLY)
TOTAL ESCALATED SUBCONTR. VERIFIRD COST ARTA NO. ___gm $ 23,381,919
HND Form 8

4 MARES8 46



U.S. ARMY ENGINEER DIVISION HUNTSVILLE
' CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

PRELIMINARY COST ESTIMATE

DATE PREPARED:

27 September 1977 SHEET_4 _ OF
PROJECT .
CLEAN BOILFR FUEL FACILITY
LOCATION:
ARCHITECT ENGINEER: CWE PROGRAMMED :
DRAVO
LINE ITEM NO. OR .CAT. CODE NO. | ESTIMATOR: CHECKED BY: APPVD. BY °
AREA 3 FORDHAM SKETO
ITEM ESTIMATED UNIT ESTIMATED
DESCRIPTION
NO. QUANTITY UNIT PRICE AMOUNT
SUBCONTRACT ES, X CVF, | ESVCy
31000 | HEAT EXCHANGERS
32000 | TOWERS & COLUMNS 22,003,360 X 0.841 |$ 18,504,826
33000 | AGITATED VESSELS
34000 FIELD FABRICATED TANKS 7,879,490 X 0.841 6,626,651
35000 | PROCESS TANKS & OTHER VESSELS
41000 PUMPS
42000 | COMPRESSORS
43000 | MECHANICAL CONVEYING EQUIP.
44000 | FURNACES, HEATERS, BOILERS &
COOLERS
45000 | MECHANTCAL SEPARATORS,
CENTRIFUGES, ETC.
46000 PACKAGE UNITS OR SYSTEMS 14,238,000 X 0.841 11,974,158
47000 | PROCESS BLOWER SYSTEM, :
CYCLONES, ETC.
48000 | UNCLASSIFIED PROCESS EQUIPMENT
(THESE FROM PAGE 8, COL. 3)
(THESE TO PAGE 70)
(TO PAGE 45 FOR REF. ONLY)
TOTAL ESCALATED SUBCONTR. VERIFIED COST ARRA NO. 3 $ 37,105,635
HND Form:8
4 MAR 68 47




U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA
PRELIMINARY COST ESTIMATE PATESERARER 1977 5 8
SHEET OF
PROJECT |
CLEAN BOILER FUEL FACILITY
LOCATION
ARCHITECT ENGINEER. CWE PROGRAMMED -
DRAVO
LINE ITEM NO. OR CAT. CODE NO. | ESTIMATOR! TCHECKED BY. APPVD. BY .
AREA _4 FORDHAM SKETO
ITEM
DESCRIPTION ESTIMATED | 7 UNIT ESTIMATED
NO. » QUANTITY PRICE AMOUNT
SUBCONTRACT ESy, X CVFy  |ESVCy
31000 | HEAT EXCHANGERS
32000 | TOWERS- & COLUMNS 27,836,4200 X 0.841 $ 23,410,429
33000 | AGITATED VESSELS
34000 | FIELD FABRICATED TANKS 2,542,5000 X 0.841 2,138,243
35000 | PROCESS TANKS & OTHER VESSELS
41000 | PUMPS
42000 | COMPRESSORS
43000 | MECHANICAL CONVEYING EQUIP.
44000 | FURNACES, HFATERS, BOILFRS &
COOLERS
45000 | MECHANICAL SEPARATORS,
CENTRIFUGES, ETC.
46000 | PACKAGE UNITS OR SYSTEMS
47000 | PROCESS BLOWER SYSTEM,
CYCLONES, ETC.
48000 | UNCLASSIFIED PROCESS EQUIPMENT
(THESE FROM PAGE 9, COL. 3)
(THESE TO PAGE 71)
(TO PAGE 45 FOR REF. ONLY)
TOTAL ESCALATED SUBCONTR. VERIFIED COST AR¥A NO._4 | § 25,548,672
HND Form:8
4 MAR 68 48




U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

PRELIMINARY COST ESTIMATE

DATE PREPARED:
27 September 1977

SHEET.6___ oF__8

PROJECT :
CLEAN BOILER FUEL FACILITY
LOCATION!
ARCHITECT ENGINEER: CWE PROGRAMMED :
DRAVO
LINE ITEM NO. OR CAT. CODE NO. | ESTIMATOR. CHECKED BY: APPVD. BY
AREA 5 FORDHAM SKETO
‘LE;M DESCRIPTION ESTIMATED | a7 UNIT ESTIMATED
: QUANTITY PRICE AMOUNT
SUBCONTRACT ES, : X CVFy ESVC,,
31000 | HEAT EXCHANGERS
32000 | TOWERS & COLUMNS
33000 { AGITATED VESSELS
34000 " FIELD FABRICATED TANKS
35000 | PROCESS TANKS & OTHER VESSELS
41000 § PUMPS
42000 COMPRESSORS —0-
43000 | MECHANICAL CONVEYING EQUIP.
44000 | FURNACES, HEATFRS, BOILERS &
COOLERS
45000 | MECHANTCAL SEPARATORS,
CENTRIFUGES,  ETC.
46000 | PACKAGE UNITS OR SYSTEMS
47000 PROCESS BLOWER SYSTEM,
CYCLONES, ETC.
48000 ' UNCLASSIFIED. PROCESS EQUIPMENT
(TO PAGE 45 FOR REF. ONLY)
TOTAL ESCALATED SUBCONTR.: VERIFIED COST AREA NO. 5 $ -0-
HND Form'8

4 MAR 68

49




U.S. ARMY ENGINEER DIVISION HUNTSVILLE

CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

COST ESTIMATE

DATE SREFARED: 1977

P | Y
RELIMINAR SHEET. 1 oF. 8
PROJECT
CLEAN BOILER FUEL FACILITY
LOCATION:

C I , :
AR Hwe%ﬁm%%eNEER CWE PROGRAMMED
LINE ITEM NO. OR CAT. CODE NO. {ESTIMATOR. CHECKED BY: APPVD. BY -

AREA 6 FORDHAM SKETO
ITEM DESCRIPTION ESTIMATED | )iy UNIT ESTIMATED
NG. : QUANTITY PRICE AMOUNT
SUBCONTRACT ES, X CVF, ESVC L
31000 | HEAT EXCHANGERS
32000 | TOWERS & COLUMNS
33000 | AGITATED VESSELS
34000 FIELD FABRICATED TANKS 25,034,020 X 0.841 $ 21,053,611
35000 | PROCESS TANKS & OTHER VESSELS
41000 PUMPS
42000 COMPRESSORS
43000 | MECHANICAIL CONVEYING EQUIP.
44000 | FURNACES, HEATERS, BOILERS &
COOLERS
45000 | MECHANICAL SEPARATORS,
CENTRIFUGES, ETC.
46000 | PACKAGE UNITS OR SYSTEMS
47000 1 PROCESS BLOWER SYSTEM,
CYCLONES, ETC.
48000 | UNCLASSIFIED PROCESS EQUIPMENT
(FROM PAGE 11, COL. 3)
(TO PAGE 73)
(TO PAGE 45 FOR REF. ONLY)
TOTAL ESCALATED SUBCONTR. VERIFIED COST ARHA NO. 6 $ 21,053,611
HND Form: 8
4 MAR 68 50



U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

PRELIMINARY COST ESTIMATE

DATE PREPARED:

7 September 1977 sHEET_ 8 oF._8
PROJECT
CLEAN BOILER FUEL FACILITY
LOCATION:
ARCHITECT ENGINEER: CWE PROGRAMMED -
DRAVO
LINE ITEM NO. OR CAT. CODE NO. | ESTIMATOR: CHECKED BY APPVD. BY :
AREA 7 FORDHAM SKETO
ITEM DESCHIPTION ESTIMATED | ny7 UNTT ESTIMATED
NG. QUANTITY PRICE AMOUNT
SUBCONTRACT ES.. X CVF,, ESVC,
31000 | HEAT EXCHANGERS
32000 | TOWERS & COLUMNS
33000 1 AGITATED VESSELS
34000 | FIELD FABRICATED TANKS 386,460 X 0.841 13 325,013
35000 | PROCESS TANKS & OTHER VESSELS
41000 | PUMPS
42000 | COMPRESSORS
43000 | MECHANTICAL CONVEYING EQUIP.
4000 1 FURNACES, HEATERS, BOILERS & . 118,017,200 X 0. 841 99,252,465
COOLERS
45000 | MECHANICAL SEPARATORS,
CENTRIFUGES, ETC.
416000 | PACKAGE UNITS OR SYSTEMS 22,600,000 X 0.841 19,006,600
47000 | PROCESS BLOWER SYSTEM,
CYCLONES, ETC.
48000 | UNCLASSIFIED PROCESS EQUIPMENT
(THESE FROM PAGE 12, COL. 3)
(THESE TO PAGE 74)
(TO PAGE 45 FOR REF. ONLY)
TOTAL ESCALATED SUBCONTR. VERIFIHRD COST ARHA NO. = 7 $ 118,584,078
HND Form:8
4 MAR 68

51




U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

PRELIMINARY

COST ESTIMATE

DATE PREPARED:

SHEET.. 1. QOF

27 September 1977 8
PROJECT . :
CLEAN BOILER FUEL FACILITY
LOCATION:

RCHITECT ENGINEER : CWE :
A T AEN w PROGRAMMED
LiNE ITEM NO. OR CAT. CODE NO. [ ESTIMATOR!. CHECKED BY: APPVD. BY :

SUMMARY FORDHAM SKETQ
ITEM DESCRIPTION ESTIMATED | T UNIT ESTIMATED
NO. QUANTITY PRICE AMOUNT
ESCALATED MATERIAIL VERIFTED COST JUSAEDH
ARFA NO.. 1 — COAI. HANDLING & PRER. $ 21,178,105
AREA NO. 2 - HYDROCARBONIZATION $ 1,539,534
AREA NO. 3 - FRACTIONATION & GAS |PURIFICATIDN $ 78,431,686
AREA NO. 4 = HYDROGEN PRODUCTION $ 57,308,701
AREA NO. 5 - SULFUR RECOVERY 8 2,851
AREA NO. 6 = STORAGE § 2,420 Q44
ARFA NQ. 7 = UTILITIES $ 18,784,223
TOTAL 'E:MVCH $179,674,144
HND Form '8

4 MAR 68

52




U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE , ALABAMA
DATE PREPARED:
PRELUIMINARY COST ESTIMATE 97 September 1977 SHEET_ 2 OF._ 8
PHOJECT -
CLEAN ‘BOILER FUEL FACILITY
LOCATION:
ARCHITECT ENGINEER: CWE PROGRAMMED :
DRAVO
LINE ITEM NO. OR CAT CODE NO. | ESTIMATOR. CHECKED BY: APPVD. BY -
AREA -1 FORDHAM SKETO
ITEM DESCRIPTION ESTIMATED | niT UNIT ESTIMATED
NO OUANTITY PRICE AMOUNT
MATERIAL EM bi¢ CVFy EMVCy
31000 ; HEAT EXCHANGERS 232,780 X 0.841 1§ 195,768
32000 | TOWERS & COLUMNS - - -
33000 | AGITATED VESSELS 5,650 0.841 |8 4,752
34000 ] FIELD FABRICATED TANKS 127,690 0.841 107,387
35000 {1 PROCESS TANKS & OTHER VESSELS — =~ -
11000 1 PUMPS 359,340 . X 0.841 302,205
42000 | COMPRESSORS 1,808,000, X 0.841 1,520,528
43000 | MECHANTICAL CONVEYING EQUIP. 708,510 X 0.841 595,857
44000 | FURNACES, HEATERS, BOILERS & - 192,100 X 0.841 161,556
COOLERS
45000 1 MECHANICAL SEPARATORS, - - -
CENTRIFUGES, ETC.
6000 | PACKAGE UNITS OR SYSTEMS 15,876.500{. X 0.841 13,352,137
47000 | PROCESS BLOWER SYSTEM, 5,871,480, X 0.841 4,937,915
CYCLONES, ETC.
48000 | UNCLASSIFIED PROCESS EQUIPMENT - - =
(THESE FROM PAGE 6, COL. 6)
(THESE TO PAGE 76)
(TO PAGE 53 FOR REF. ONLY)
TOTAL ESCALATED MAT'L. VERIFIED (JOST AREA Np.. 1 $21,178,105
HND Form: 8 53

4 MAR 68




U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, AL ABAMA

PRELIMINARY COST ESTIMATE

DATE PREPARED:

27 September 1977 SHEET. 3 oF__ 8
PROJECT :
CLEAN BOILER FUEL FACILITY
LOCATION.
ARCHITECT ENGINEER - CWE PROGRAMMED :
DRAVQ
LINE ITEM NO. OR CAT CODE NO. ESTIMATOR. CHECKED BY: APPVD. BY
AREA 2 FORDHAM SKETO
ITEM DESCRIPTION ESTIMATED |yt UNIT ESTIMATED
NO. QUANTITY PRICE AMOUNT
MATERIAL EM., X CVFy EMVC..
i T 7
31000 | HEAT EXCHANGERS - - -
32000 | TOWERS & COLUMNS - - -
3000 - | AGITATED VESSELS - - -
34000 | FIELD FABRICATED TANKS 176,280 X 0.841 |$ 148,251
35000 | PROCESS TANKS & OTHER VESSELS 24,860 X 0.841 20,907
41000 | PUMPS 6,780 X 0.841 5,702
42000 § COMPRESSORS - - -
43000 |1 MECHANICAL CONVEYING EQUIP. - - -
44000 | FURNACES, HEATERS, BOILERS & . 1,017,000 X 0.841 855,297
COOLERS
45000 1 MECHANICAL SEPARATORS, - - -
CENTRIFUGES, ETC.
46000 | PACKAGE UNITS OR SYSTEMS 4,520 0.841 3,801
47000 | PROCESS BLOWER SYSTEM, 601,160 0.841 505,576
CYCLONES, ETC.
48000 1 UNCLASSIFIED PROCESS EQUIPMENT - - -
(THESE FROM PAGE 7, COL 6.)
(THESE TO PAGE 77)
(TO PAGE 53 FOR REF. ONLY)
TOTAL ESCALATED MAT'L. VERIFIED ¢OST AREA NO. 2 $1,539,534
HND Form:8
4 MAR 88 54




U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA
DATE PREPA
IMINARY C
PRELIMIN 0ST ESTIMATE AIE SRERARED 1077 sneer 4 or
PROJECT:
: CLEAN BOILER FUEL FACILITY
LOCATION
ARCHITECT ENGINEER . D :
HRAVO CWE PROGRAMMED
LINE ITEM NO. OR CAT CODE NO. [ESTIMATOR! CHECKED BY: APPVD. BY :
AREA 3 FORDHAM SKETO
ITEM DESCRIPTION ESTIMATED | i1 UNIT ESTIMATED
NG. QUANTITY PRICE AMOUNT
MATERIAL EMp, X CVFy EMVC,,
31000 | HEAT EXCHANGERS 45,352,550 0.841 1$38,141,495
32000 | TOWERS & COLUMNS 13,580,340 X 0.841 11,421,066
33000 | AGITATED VESSELS 6,780 0.841 5,702
34000 | FIELD FABRICATED TANKS - - -

5000 | PROCESS TANKS & OTHER VESSELS 683,650 X 0.841 574,950
41000 ¢ PUMPS 2,008,010 X 0.841 1,688,736
42000 COMPRESSORS 25,470,200, X 0.841 21,420,438
:3000 | MECHANICAL CONVEYING EQUIP. - - -

44000 | FURNACES, HEATERS, BOILERS & . 2,072,420 X 0.841 1,742,905
COOLERS
45000 | MECHANICAL SEPARATORS, 282,500 X 0.841 237,583
CENTRIFUGES, ETC. s
46000 | PACKAGE UNITS OR SYSTEMS 3,310,900 X 0.841 2,784,467
47000 | PROCESS BLOWER SYSTEM, - - -
CYCLONES, EIC.
48000 | UNCLASSIFIED PROCESS EQUIPMENT 492,680 X 0.841 414,344
(THESE FROM PAGE 8, COL. 6)
(THESE TO PAGE 78)
(TO PAGE 53 FOR REF. ONLY)
TOTAL ESCALATED MAT'L. VERIFIED ¢OST AREA NO. 3 $78,431,686
HND Form:8
4 MAR 68 55




U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, AL ABAMA

PRELIMINARY COST ESTIMATE

DATE PREPARED:

27 September 1977 SHEET_ S5 ofF_38

PROJECT .

CLEAN BOILER FUEL FACILITY
LOCATION!
ARCHITECT ENGINEER: CWE PROGRAMMED :
DRAVO
LINE ITEM NO. OR CAT. CODE NO. | ESTIMATOR! CHECKED BY: APPVD. BY -
AREA 4 FORDHAM SKETO
ITEM DESCRIPTION ESTIMATED | i1 UNIT ESTIMATED
NO. QUANTITY PRICE AMOUNT
MATERIAL EM,, X CVF, EMVCy.
31000 | HEAT EXCHANGERS 48,971,940; X 0.841 541,185,402
32000 | TOWERS & COLUMNS 81,360 X 0.841 68,424
33000 | AGITATED VESSELS - - -
34000 | FIELD FABRICATED TANKS - - -

5000 | PROCESS TANKS & OTHER VESSELS 969,540 0.841 815,383
41000 | PUMPS 1,192,15 X 0.841 1,002,598
12000 | COMPRESSORS 11,017,500} X 0.841 9,265,718
;3000 | MECHANICAL CONVEYING EQUIP. - ~ -
14000 | FURNACES, HFEATERS, BOILFRS & 1,271,250 X 0,841 1,069,121

COOLERS
/15000 | MECHANICAL SEPARATORS, - ~ -
CENTRIFUGES, ETC. ‘
46000 | PACKAGE UNITS OR SYSTEMS 2,206,890 0.841 1,855,994
7000 | PROCESS BLOWER SYSTEM, 2,163,950 X 0.841 1,819,882
CYCLONES, ETC.
418000 | UNCLASSIFIED PROCESS EQUIPMENT 268,940, X 0.841 226,179
(THESE FROM PAGE 9, COL. 6)
(THESE TO PAGE 79)
(TO PAGE 53 FOR REF. ONLY)
TOTAL ESCALATED MAT'L. VERIFIED (OST AREA ND. _4 $57,308,701
HND Form:8

4 MAR 68

56




U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

PRELIMINARY COST ESTIMATE

DATE PREPARED:

. 27 September 1977 SHEET 6 0F__8
PROJECT
CLEAN BOILER FUEL FACILITY
LOCATION:
ARCHITECT ENGINEER CWE PROGRAMMED :
DRAVO ,
LINE ITEM NO. OR CAT CODE NO. | ESTIMATOR: CHECKED BY: APPVD. BY
AREA 5 FORDHAM SKETO
ITEM DESCRIPTION ESTIMATED | vt UNIT ESTIMATED
NO. QUANTITY PRICE AMOUNT
MATERIAL |EM, X CVF,, EMVCy
31000 | HEAT EXCHANGERS
32000 | TOWERS & COLUMNS
33000 | AGITATED VESSELS
34000 | FIELD FABRICATED TANKS
35000 | PROCESS TANKS & OTHER VESSELS
41000 | PUMPS
;2000 | COMPRESSORS
43000 | MECHANICAL CONVEYING EQUIP.
44000 | FURNACES, HEATERS, BOILERS &
COOLERS
45000 | MECHANTCAL SEPARATORS,
CENTRIFUGES, ETC.
46000 | PACKAGE UNITS OR SYSTEMS
47000 | PROCESS BLOWER SYSTEM,
CYCLONES, ETC.
48000 | UNCLASSIFIED PROCESS EQUIPMENT 3,390 X 0.841 |$ 2,851
(FROM PAGE 10, COL. 6)
(TO PAGE 80)
(TO PAGE 53 FOR REF. ONLY)
TOTAL ESCALATED MAT'L. VERIFIED (OST AREA NO. 5 $ 2,851
HND Form:8
4 MAR 68 57




CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

U.S. ARMY ENGINEER DIVISION HUNTSVILLE

PRELIMINARY COST ESTIMATE

CATE PREPARED:
27 September 1977

sheer_ 7 or. 8

PROJECT :
: CLEAN BOILER FUEL FACILITY
LOCATION:
ARCHITECT ENGINEER: CWE :
AN PROGRAMMED
LINE ITEM NO. OR CAT. CODE NO. | ESTIMATOR: CHECKED BY: APPVD. BY :
AREA 6 FORDHAM SKETO
ITEM DESCRIPTION ESTIMATED | it UNIT ESTIMATED
NO. QUANTITY PRICE AMOUNT
MATERTAL EMp X CVF, EMVCy;
31000 | HEAT EXCHANGERS 11,300 X 0.841 |$ 9,503
32000 | TOWERS & COLUMNS - - -
33000 | AGITATED VESSELS 54,240 X 0.841 45,616
34000 | FIELD FABRICATED TANKS - - -
35000 | PROCESS TANKS & OTHER VESSELS 636,190 X 0.841 535,036
41000 | PUMPS 266,680 X 0.841 224,278
,2000 | COMPRESSORS - - -
%3000 | MECHANICAL CONVEYING EQUIP. 209,050 0.841 175,811
/,4000 | FURNACES, HEATERS, BOILERS & . 107,350 0.841 90,281
COOLERS
/5000 ] MECHANICAL SEPARATORS, - - -
CENTRIFUGES, ETC. _
/16000 | PACKAGE UNITS OR SYSTEMS 122,040 0.841 102,636
47000 | PROCESS BLOWER SYSTEM, 188,710 0.841 158,705
CYCLONES, ETC.
48000 | UNCLASSIFIED PROCESS EQUIPMENT 1,292,720} X 0.841 | 1,087,178
(THESE FROM PAGE 11, COL. 6)
(THESE TO PAGE 81)
(TO PAGE 53 FOR REF. ONLY)
TOTAL ESCALATED MAT'L. VERIFIED ¢OST AREA NO. _6 $2,429,044
HND Form:8
4'MAR 68 58




U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

PRELIMINARY COST ESTIMATE

DATE PREPARED:

27 September 1977 SHEET_8 ofF__8
PROVECT .
CLEAN BOILER FUEL FACILITY
LOCATION.
ARCHITECT ENGINEER . [cwe PROGRAMMED :
DRAVO
LINE ITEM NO. OR CAT. CODE NO. |ESTIMATOR. CHECKED BY. APPVD. BY °
AREA 7 FORDHAM SKETO
ITEM DESERIPTION ESTIMATED | [, \yp | UNIT ESTIMATED
NO. ‘ QUANTITY PRICE AMOUNT
MATERIAL EM.. X CVF EMVC“
7 I3 IT
31000 |HEAT EXCHANGERS 65,5400 X 0.841 | 55,119
32000 ITOWERS & COLUMNS - - -
33000 |AGITATED VESSELS 5,650 X 0.841 4,752
34000 {FIELD FABRICATED TANKS - - -
35000 }|PROCESS TANKS & OTHER VESSELS 708,510 X 0.841 595,857
41000 -{PUMPS 15,984,980 0.841 13,443,368
42000 |COMPRESSORS - - -
43000 IMECHANICAL CONVEYING EQUIP. - - -
44000 | FURNACES, HEATERS. BOILERS & 1,774,10 X 0.841 1,492,018
COOLERS
45000 I|MECHANICAL SEPARATORS, - - -
CENTRIFUGES. ETC.
46000 |PACKAGE UNITS OR SYSTEMS 3,643,120 X 0.841 3,063,864
47000 |PROCESS BLOWER SYSTEM, - - -
CYCLONES, ETC.
48000 JUNCLASSIFIED PROCESS EQUIPMENT 153,680 X 0.841 129,245
(THESE FROM PAGE 12, COL. 6)
(THESE TO PAGE 82)
(TO PAGE 53 FOR REF. ONLY)
TOTAL ESCALATED MAT'L. VERIFIED CQST AREA N¢. 7 $ 18,784,223
HND Form:8
4 MAR 68 59







PROCEDURE # 5

DEVELOP CONSTRUCTION FACTORS

A, Explanation

Construction factors were developed to indicate cost for piping,
concrete, instrumentation, steel, etc.

B. Formula

Subcontract Construction Factor = SCF
USAEDH

Material Construction Factor
USAEDH

1l

MCFy

Note #1 Comstruction Factor
USAEDH

i

N1CFy
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BASIS FOR MATERIAL CONSTRUCTION VERIFICATION FACTOR (MCFH)

USAEDH construction factors were determined by using the ratio of total
construction cost to equipment cost for similar items in other projects

with appreciably more design completion.

Various methods and reasoning were used for determining construction factors

in the different areas as follows:

Area 1 - Coal Handling

USAEDH's smaller factor is primarily attributed to prime erected tanks,
the packaged system of coal pulverizing, and the process blower system.
The magnitude and type of installation influenced the construction factor
greatly in previous projects resulting in a USAEDH factor of 2,03 for this

area.

Area 2 - Hydrocarbonization
Hydrocarbonization is a process that requires a mandatory amount of
instrumentation crucial to certain aspects of a system's function, resulting

in the 2.80 as an USAEDH factor.

Area 3 - Fractionation and Gas Purification
The piping and filters involved in this multicomponent process are essential
for the distillation of the product and are also used to obtain USAEDH's

factor of 2.05.
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Area 4 - Hydrogen Production
The desired gas split which produced hydrogen is effected by the cryogenic
separation system. This system with associated process equipment was

weighed against similar items to reach the factor of 1.81.

Area 5 - Sulfur Recovery
The factor of 1.50 used in this area is drawn from USAEDH's experience
with unclassified process equipment in similar projects of comparable

size,

Area 6 ~ Storage
The size and peculiarities of chemical storage vessels, processes to
gsolidify specified agents for storage, and the conveying of these

substances brought about USAEDH's factor of 2.10.

Area 7 - Utilities
USAEDH's factor of 2.96 reflects the influence of a vast number of pumps
with a large construction factor applied. This offsets the package units

tendency to lower the overall factor for this area.

As an overall picture of the preceding statements, Dravo applied a
construction factor of 2.25 to the cost of material (Column 2) to

arrive at a cost in place. USAEDH derived a construction factor of 2.07
(a weighted average number based on different material categories).

This factor was developed from past experience with facilities of this
size and nature.  In addition, the development of these numbers included

the studies of ICGG, Wheelabrator-Frye and CONOCO.
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BASIS- FOR NOTE #1 CONSTRUCTION VERIFICATION FACTOR (NlCVFH)

The Note #1 construction verification factor represents overhead and profit
for the prime contractor. Based on the job size, degree of risk, job
complexity, contractors investment and performance period, we choose a

factor of 1.15. USAEDH believes this factor represents a fair and reasonable

margin.

This factor is identical with DRAVO's factor of 1.15.
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BASIS FOR SUCONTRACT CONSTRUCTION VERIFICATION FACTOR (SCFH)

Areas 1, 2 :& 6 - Coal Handling - Hydrocarbonization - Storage Field
fabricated tanks; being the only subcontracted item in these areas, were
analyzed on an individual basis using size, material and function to deter-
mine the appropriate amount of foundation structure and piping work

required. USAEDH applied a construction factor of 1.77.

Area 3 - Fractionation and Gas Purification
The complexity associated with towers and columns, the type of installation
and -the value of components in the three categories of subcontract equipment

contribute to USAEDH's construction factor of 1.60.

Area 4 - Hydrogen Production
USAEDH's construction factor of 1.58 is based on the size and structure of

the gasifier and reactors in this area.

Area 5 - Sulfur Recovery

Subcontract cost ~ N/A

Area 7 ~ Utilities
This area, having steam boilers, precipitators, and coolers represents
the bulk of the subcontractor work and is the major determining factor for

the decision to use 1.77 as USAEDH's construction factor.

In summary, a weighted average of factors for' the applicable areas yields
a factor of 1.72, which compares favorably with the factor of 1.75 used

by DRAVO.
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PROCEDURE # 6

ADJUST DRAVO's ESTIMATES FOR TOTAL INPLACE COST

A. Explanation

The USAEDH capital cost were then multiplied by USAEDH construction
factors to develop total inplace cost,

B. Formula

EMVCH = Escalated Material Verified Cost
USAEDH

EMVC x  MCF =  MICIP MCF = Material Construction Factor
H H H H USAEDH

MTCIPH = Material Total Cost Inplace
USAEDH
ESVCH - Escalated Subcontract Verified Cost
USAEDH
ESVC x . SCF = SICIP SCF = Subcontract Construction Factor 2
H H H H USAEDH
STCIPH = Subcontract Total Cost Inplace

USAEDH
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U.S ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OCOF ENGINEERS
HUNTSVILLE, ALABAMA

DATE PREPARED:
27 §

PRELIMINARY COST ESTIMATE ‘
September 1977 SHEET 1 oF 8

PROJECT .
CLEAN BOILER PFUEL FACILITY

LOCATION

ARCHITECT ENGINEER C ;
Ay WE PROGRAMMED

LINE ITEM NO. OR CAT CODE NO. [|ESTIMATOR: CHECKED BY APPVD. BY ©
SUMMARY FORDHAM SKETO

ITEM DESCRIPTION ESTIMATED | 7 UNIT ESTIMATED

NO. QUANTITY PRICE AMOUNT
SUBCONTRACT TOTAL COST INPLACE YUMMARY BY AREA
AREA NO. 1 - COAL HANDLING & PREH. $ 13,877,938
AREA NO. 2 - HYDROCARBONIZATION $ 41,385,997
AREA NO. 3 - FRACTIONATION & GAS |[PURIFICATIDN $ 59,515,871
AREA NO. 4 - HYDROGEN PRODUCTION $ 40,304,959
AREA NO. 5 - SULFUR RECOVERY $ -0~
AREA NO. 6 - STORAGE $ 37,264,891
ARFTA NO. 7 - UTILITIES $210,252,663
TOTAL STCIP $402,602,319
(TO PAGE 93)
HND Form:'8
4 MAR 68 68




U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

PRELIMINARY COST ESTIMATE

DATE PREPARED:
27 September 1977

SHEET.2__oF_ 8

PROJECT
CLEAN BOILER FUEL FACILITY
LOCATION
ARCHITECT ENGINEER: CWE PROGRAMMED :
DRAVO
LINE ITEM NO. OR CAT. CODE NO. [|ESTIMATOR. CHECKED BY APPVD. BY -
AREA 1 FORDHAM HSKETO PVD. BY
ITEM ESTIMATED UNIT ESTIMATED
DESCRIPTION UNIT
NO. QUANTITY PRICE AMOUNT
SUBCONTRACT ESVC_ X SCF..  |sTCIP,
ju ) T T
31000 HEAT EXCHANGERS
32000 TOWERS & COLUMNS
33000 AGITATED VESSELS
34000 i FIELD FABRICATED TANKS 7,840,643 X 1.77 $ 13,877,938
35000 | PROCESS TANKS & OTHER VESSELS
41000 | PUMPS
42000 COMPRESSORS
43000 | MECHANICAL CONVEYING EQUIP.
44000 | FURNACES, HEATERS, BOTILERS &
COCLERS
45000 | MECHANICAL SEPARATORS,
CENTRIFUGES, ETC.
46000 | PACKAGE UNITS OR SYSTEMS
47000 § 'PROCESS BLOWER®SYSTEM,
CYCLONES; ETC.
48000 | UNCLASSIFIED PROCESS EQUIPMENT
(FROM PAGE 46)
(TO PAGE 67 FOR REF. ONLY)
TOTAL SUBCONTRACT COST INPLACE AREA NO. 1 $ 13,877,938
HND Form:8
4 MAR €8 69




U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

DATE PREPARED:

4 MAR 68

70

PREL!MINARY’ COST ESTIMATE 27 September 1977 SHEET_3_ OF_8
PROJECT .
CLEAN BOILER FUEL FACILITY
LOCATION:
ARCHITECT ENGINEER: CWE PROGRAMMED :
DRAVO
LINE ITEM NO. OR CAT..CODE NO. ESTIMATOR: CHECKED BY: APPVD. BY -
AREA 2 FORDHAM SKETO
LTEM DESCRIPTION ESTIMATED | it UNIT ESTIMATED
NO. QUANTITY PRICE AMOUNT
SUBCONTRACT ESVC__ X SCF STCIP
Esi i H
31000 1 HEAT EXCHANGERS
32000 | TOWERS & COLUMNS
33000 | AGITATED VESSELS
34000 FIELD FABRICATED TANKS 23,381,919 X 1.77 $ 41,385,997
35000 | PROCESS TANKS & OTHER VESSELS
41000 | PUMPS
42000 { COMPRESSORS
43000 | MECHANICAL CONVEYING EQUIP.
144000 .| FURNACES, HEATERS, BOILERS &
COOLERS
45000 | MECHANICAL  SEPARATORS,
CENTRIFUGES, ETC.
46000 | PACKAGE UNITS OR SYSTEMS
47000 | PROCESS BLOWER SYSTEM,
CYCLONES,. ETC.
48000 | UNCLASSIFIED PROCESS EQUIPMENT
(FROM PAGE 47)
(TO PAGE 67 FOR REF. ONLY) B
TOTAL  SUBCONTRACT COST INPLACE AREA NO. 2 $ 41,385,997
HND Form:8




U.S ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

PRELIMINARY COST ESTIMATE DATE PREFARED: 1977 cngerd o 8
PROJECT : »
CLEAN BOILER FUEL FACILITY
LOCATION:
ARCHITECT ENGINEER CWE PROGRAMMED :
LINE ITEM NO. OR CAT. CODENO. ESTIMATOR: CHECKED BY: APPVD. BY
AREA 3 FORDHAM SKETO
{TEM DESCRIPTION ESTIMATED UNIT UNIT ESTIMATED
NO. QUANTITY PRICE AMOUNT
SUBCONTRACT EsvcH X SCFy STCIPE
31000 | HEAT EXCHANGERS
32000 | TOWERS & COLUMNS 18,504,826l X 1.56 $ 28,867,529
33000 | AGITATED VESSELS
34000 | FIELD FABRICATED TANKS 6,626,651 X 1.77 11,729,172
35000 | PROCESS TANKS & OTHER VESSELS
41000 | PUMPS
42000 | COMPRESSORS
43000 | MECHANICAL CONVEYING EQUIP.
44000 | FURNACES, HEATERS, BOILERS &
COOLERS
45000 | MECHANICAL SEPARATORS,
CENTRIFUGES, ETC.
46000 | PACKAGE UNITS OR SYSTEMS 11,974,158 X 1.58 18,919,170
47000 | PROCESS BLOWER SYSTEM,
CYCLONES, ETC.
48000 | UNCLASSIFIED PROCESS EQUIPMENT
(THESE FROM PAGE 48)
(TO PAGE 67 FOR REF. ONLY)
TOTAL SUBCONTRACT COST INPLACE AREA NO. 3} $ 59,515,871
HND Form:8

4 MAR €8
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U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS

HUNTSVILLE, ALABAMA

PRELIMINARY COST ESTIMATE

DATE PREPARED:
27 September 1977

SHEET_.2 _0oF__8

PROJECT
CLEAN BOILER FUEL FACILITY
LOCATION.
ARCHITECT ENGINEER. CWE PROGRAMMED
DRAVO
LINE ITEM NO. OR CAT. CODE NO. |ESTIMATOR. CHECKED BY. APPVD. BY -
AREA 4 FORDHAM SKETO
ITEM DESCRIPTION ESTIMATED UNIT UNIT ESTIMATED
NO. QUANTITY PRICE AMOUNT
SUBCONTRACT ESVC X SCF STCIP
ja H tH
31000 | HEAT EXCHANGERS
32000 | TOWERS & COLUMNS 23,410,429 X 1.56 $ 36,520,269 |
33000 | AGITATED VESSELS ) o ,
34000 | FIELD FABRICATED TANKS 2,138,243 X 1.77 3,784,690
35000 | PROCESS TANKS & OTHER VESSELS
41000 | PUMPS
42000 | COMPRESSORS
43000 | MECHANICAL CONVEYING EQUIP.
44000 | FURNACES, HEATERS, BOILERS &
COOLERS
45000 | MECHANICAL SEPARATORS,
CENTRIFUGES, ETC.
46000 | PACKAGE UNITS OR SYSTEMS
47000 | PROCESS BLOWER SYSTEM,
CYCLONES, ETC.
48000 | UNCLASSIFIED PROCESS EQUIPMENT
(THESE FROM PAGE 49)
(TO PAGE 67 FOR REF. ONLY) B
TOTAL SUBCONTRACT COST INPLACE ARFA NO. 4 | $ 40,304,959
HND Form:8

4 MAR €68

72



U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

PRELIMINARY COST ESTIMATE

DATE PREPARED:
27 September 1977

SHEET.6 __ oF_38

PROJECT:
CLEAN BOILER FUEL. FACILITY

LOCATION!

ARCHITECT ENGINEER. CWE PROGRAMMED :
DRAVO
LAINE- ITEM NO. OR CAT CODE NO. ESTIMATOR! CHECKED -BY. APPVD. BY
AREA 5 FORDHAM SKETO
o DESCRIPTION ovanriy | UNT | erice TAMOUNT
SUBCONTRACT ESYC,, X SCF, | STCIP,
31000 | HEAT EXCHANGERS
32000 | TOWERS & COLUMNS
33000 | AGITATED VESSELS
34000 | FIELD FABRICATED TANKS
35000 | PROCESS TANKS & OTHER VESSELS
41000 | PUMPS
42000 | COMPRESSORS -0~
43000 | MECHANICAL CONVEYING EQUIP.
44000 FURNACES, HEATERS, BOILERS & .
COOLERS
45000 | MECHANICAL SEPARATORS,
CENTRIFUGES, ETC.
46000 | PACKAGE UNITS OR SYSTEMS
47000 | PROCESS BLOWER SYSTEM,
CYCLONES, ETC.
48000 | UNCLASSTIFIED PROCESS EQUIPMENT
(TO PAGE 67 FOR REF. ONLY)
TOTAL SUBCONTRACT COST INPLACE |AREA NO. 5| $ -0-
HND Form:8
4 MAR 68
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U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

PRELIMINARY COST ESTIMATE

DATE PREPARED:

27 ‘September 1977 SHEET__Z _0f__38
PROJECT .
CLEAN BOILER FUEL FACILITY
LOCATION:
ARCHITECT ENGINEER . CWE PROGRAMMED :
DRAVO
LINE ITEM NO. OR CAT. CODE NO. |{ESTIMATOR. CHECKED BY. APPVD. BY -
AREA 6 'FORDHAM SKETO
ITEM DESCRIPTION ESTIMATED | (1 UNIT ESTIMATED
NO. QUANTITY PRICE AMOUNT
SUBCONTRACT ESVC X | sCF STCIP
1 H H
31000 | HEAT EXCHANGERS
32000 { TOWERS & COLUMNS
33000 | AGITATED VESSELS 4
34000 FIELD FABRICATED TANKS 21,053,611 X 1.77 §.37,264,891
35000 | PROCESS TANKS & OTHER VESSELS
41000 PUMPS
42000} COMPRESSORS
43000 |} MECHANICAL CONVEYING EQUIP.
44000 | FURNACES, HEATERS, BOILERS &
COOLERS
45000 MECHANICAL SEPARATORS,
CENTRIFUGES, ETC.
46000 | PACKAGE UNITS OR SYSTEMS
47000 | PROCESS BLOWER SYSTEM,
CYCLONES, ETC.
48000 | UNCLASSIFIED PROCESS EQUIPMENT
(FROM PAGE 51)
(TO PAGE 67 FOR REF. ONLY)
TOTAL SUBCONTRACT COST INPLACE AREA NO. 6] $ 37,264,891
HND Form: 8
4 MAR 68 74
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U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA
DATE PREPARED:
[
PRELIMINARY, COST ESTIMATE 27 September 1977 SHEET_8_OF__8
JPROJECT:
CLEAN BOILER FUEL FACILITY
LOCATION
ARCHITECT ENGINEER: CWE PROGRAMMED :
DRAVO
LINE ITEM NO. OR CAT CODE NO. [ESTIMATOR CHECKED BY: APPVD. BY :
AREA 7 FORDHAM ° SKETO
ITEM DESCRIPTION ESTIMATED | )7 UNIT ESTIMATED
NO. QUANTITY PRICE AMOUNT
SUBCONTRACT ESVCy X SCF,  |STCIP,
31000 | HEAT EXCHANGERS
32000 | TOWERS & COLUMNS
33000 | AGITATED VESSELS
34000 | FIELD FABRICATED TANKS 325,013 X 1.77 $ 575,273
35000 | PROCESS TANKS & OTHER VESSELS
41000 | PUMPS
42000 | COMPRESSORS
43000 | MECHANICAL CONVEYING EQUIP.
44000 | FURNACES, HEATERS, BOILERS & 99,252,468 X 1.81 179,646,962
COOLERS
45000 | MECHANICAL SEPARATORS,
CENTRIFUGES, ETC.
46000 | PACKAGE UNITS OR SYSTEMS 19,006,600 X 1.58 30,030,428
47000 | PROCESS BLOWER SYSTEM,
CYCLONES, ETC.
48000 | UNCLASSIFIED PROCESS EQUIPMENT
(THESE FROM PAGE 52)
(TO PAGE 67 FOR REF. ONLY)
TOTAL SUBCONTRACT COST INPLACE ARFA NO. 7| $210,252,663
HND Form:8
4 MAR 68




CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

U.S. ARMY ENGINEER DIVISION HUNTSVILLE

PRELIMINARY

COST ESTIMATE

DATE PREPARED:

27 September 1977 sHrET_ L1 oF
PROJECT:
CLEAN BOILER FUEL FACILITY
LOCATION:
ARCHITECT ENGINEER: CWE PROGRAMMED :
DRAVO
LINE ITEM NO.-OR CAT. CODE NO. ESTIMATOR! CHECKED BY: APPVD. BY -
SUMMARY FORDHAM SKETO
ITEM DESCRIPTION ESTIMATED | T UNIT ESTIMATED
NO. QUANTITY PRICE AMOUNT
MATERIAL TOTAL COST INPLACE. SUMMARY BY ARFA
AREA NO. 1 - COAL HANDLING & PREH. $ 43,058,771
AREA NO. 2 - HYDROCARBONIZATION $ 4,311,172
AREA NO. 3 - FRACTIONATION & GAS {PURIFICATION $160,822,028
AREA NO. 4 ~ HYDROGEN PRODUCTION $103,792,535
AREA NO. 5 - SULFUR RECOVERY S 4,277
AREA NO. 6 — STORAGE $ 5,120,691
AREA NO. 7 - UTILITIES $ 55,655,649
TOTAL MTCIP. $372,765,123
H
(TO PAGE 93)
HND Form:8
4 MAR 68
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U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

DATE PREPARED:

PRELIMINARY  COST ESTIMATE

27 September 1977 SHEET. 2 . OF__ 8 .

PROJECT : ' '

CLEAN BOILER FUEL FACTLITY
LOCATION:
ARCHITECT ENGINEER. CWE PROGRAMMED -
DRAVO
LINE ITEM NO. OR CAT. CODE NO. [ESTIMATOR. CHECKED BY: APPVD. BY -
AREA 1 FORDHAM SKETO
HTEM DESCRIPTION ESTIMATED | ,ni7 UNIT ESTIMATED
NO. QUANTITY PRICE AMOUNT
— =
e MATERIAL EMYC X {MCF MTCIP
3] 21 T
31000 |HEAT EXCHANGERS 195,768 X 1.71 $ 334,763
32000 !TOWERS & COLUMNS - - -

3000 |AGITATED VESSELS 4,7520 X 1,65 7,841
34000 IFIELD FABRICATED TANKS 107,387 X 1.84 197,592
35000 |PROCESS TANKS & OTHER VESSELS - - -

41000 [PUMPS 302,205 X% 3.53 1,066,784
42000 |COMPRESSORS 1,520,528  x 1.58 2,402,434
43000 |MECHANICAL CONVEYING EQUIP. 595,857 X 1.37 816,324
44000 |FURNACES, HEATERS, BOILERS & 161,5560 X 1.93 311,803
COOLERS
45000 [IMECHANICAL SEPARATORS, - - , -
CENTRIFUGES, ETC. ‘
46000 IPACKAGE UNITS OR SYSTEMS 13,352,137 X 1.15 15,354,958
47000 |PROCESS BLOWER SYSTEM, 4,937,915 X 4,57 22,566,272
CYCLONES, ETC.
48000 |UNCLASSIFIED PROCESS EQUIPMENT - - -
(THESE FROM PAGE 54)
(TO PAGE 75)
TOTAL MATERTAL COST INPLACE AREA |NO. 1 $43,058,771

HND Form:8
4 MAR 68 77



U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

PRELI!MINARY COST ESTIMATE

DATE PREPARED:
27 September 1977

SHEET_3

OF

8

PROJECT:

CLEAN BOILER FUEL FACILITY

LOCATION:

ARCHITECT ENGINEER:

DRAVO

CWE

PROGRAMMED :

LINE ITEM. NO. OR CAT. CODE NO.

AREA . 2

ESTIMATOR!
FORDHAM

CHECKED BY:
SKETO

APPVD. BY -

ITEM
NO.

DESCRIPTION

ESTIMATED
QUANTITY

UNIT
PRICE

UNIT

ESTIMATED

AMOUN

T

MATERIAL

EMVC,, X 1 MCF

MTCIP
H

o H

31000

32000

HEAT EXCHANGERS

TOWERS & COLUMNS

33000

AGITATED VESSELS

34000

FIELD FABRICATED TANKS

148,251 1.84

S 272,782

35000

PROCESS TANKS & OTHER VESSELS

20,907 X 2.52

52,686

431000

PUMPS

5,703 X 3.53

20,128

42000

COMPRESSORS

43000

MECHANICAL CONVEYING EQUIP.

44000

FURNACES, HEATERS, BOILERS &

855,297 X 1.93

1,650,723

COOLERS

45000

MECHANICAL SEPARATORS,

CENTRIFUGES, ETIC.

46000

PACKAGE UNTITS OR SYSTEMS

3,80 X 1.15

4,371

47000

PROCESS BLOWER SYSTEM,

505,574 X 4,57

2,310,482

CYCLONES, ETC.

48000

UNCLASSIFIED: PROCESS EQUIPMENT

(THESE FROM PAGE 55)

(TO PAGE 75)

TOTAL MATERIAL COST INPLACE AREA

NG. 2

$ 4,311,172

HND Form:8

4 MAR 68
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U.S. ARMY ENGINEER DIVISION HUNTSVILLE

CORPS OF "ENGINEERS
HUNTSVILLE, ALABAMA
DATE PREPARED:
: PRELIMINARY COST ESTIMATE 27 September 1977 SHEET.4 - OF
PROJECT .
CLEAN BOILER FUEL FACILITY
LOCATION:
ARCHITECT ENGINEER: CWE PROGRAMMED:
DRAVO
LINE ITEM NO. OR CAT CODE NO. ESTIMATOR! CHECKED BY: APPVD. BY
AREA 3 FORDHAM SKETO
ITEM DESCRIPTION ESTIMATED | T UNIT ESTIMATED
NO. QUANTITY PRICE AMOUNT
MATERIAL EMVC.., X MCF.. MTICIP
H H “H
31000 {HEAT EXCHANGERS 38,141,495 X 1.71 $ 65,221,956
32000 {TOWERS & COLUMNS 11,421,066 4,06 46,369,528
33000 {AGITATED VESSELS 5,702 1.65 9,408
34000 {FIELD FABRICATED TANKS - - -
35000 |PROCESS TANKS & OTHER VESSELS 574,950 2.52 1,448,874
41000 |PUMPS 1,688,736 3.53 5,961,238
42000 |COMPRESSORS 21,420,438 X 1.58 33,844,292
43000 IMECHANICAL CONVEYING EQUIP. - - -
44000 AFURNACES, HEATERS, BOTLERS & 1,742,905 ) 1.93 3,363,807
COOLERS
45000  |MECHANICAL SEPARATORS, 237,583 p.S 3.28 779,272
CENTRIFUGES, ETC.
146000 {PACKAGE UNTTS OR. SYSTEMS 2,784,467 X 1..15 3,202,137
47000 |PROCESS BLOWER SYSTEM, - - -
CYCLONES, ETC. ,
48000 |[UNCLASSIFIED PROCESS EQUIPMENT 414,344 X 1.50 621,516
(THESE 'FROM PAGE 56)
(TO PAGE 75)
TOTAL MATERIAL COST INPLACE AREA|NO. 3 1$160,822,028
HND Form'8
4 MAR 68 79




U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

DATE PREPARED:
PRELIMINARY COST ESTIMATE 27 September 1977 sheet 5 of
PROJECT -
CLEAN BOILER FUEL FACILITY
LOCATION!
ARCHITECT ENGINEER. CWE PROGRAMMED :
DRAVO
LINE ITEM NO. OR CAT CODE NO. | ESTIMATOR CHECKED BY: APPVD. BY
AREA & FORDHAM SKETO
TEM
l;; DESCRIPTION ESTIMATED |yt UNIT ESTIMATED
: QUANTITY PRICE AMOUNT
MATERIAL EMVC,, X MCF,, i MTCIP_
i1 L
31000 |HEAT EXCHANGERS 41,185,404 X 1.71 $§.70,427,037
32000 |TOWERS & COLUMNS 68,424 X 4.06 277,801

33000 JAGITATED VESSELS - - -

34000 |FIELD FABRICATED TANKS ~ - -

35000 |PROCESS TANKS & OTHER VESSELS 815,383 X 2.52 2,054,765
41000 |PUMPS 1,002,594 X 3.53 3,539,171
42000 |COMPRESSORS 9,265,714 X 1.58 14,639,834
43000 |MECHANTCAL CONVEYING EQUIP. * - - -
44000 |FURNACES, HEATERS, BOILERS & 1,069,121 X 1.93 2,063,404
COOLERS N

45000 (MECHANICAL SEPARATORS, - - -

CENTRIFUGES, ETC.

46000 | PACKAGE UNITS OR SYSTEMS 1,8553994 X 1.15 2,134,393

47000 |PROCESS BLOWER SYSTEM, 1,819,884 X 4,57 8,316,861

CYCLONES, ETC.

48000 | UNCLASSIFIED PROCESS EQUIPMENT 226,179 X 1.50 339,269

(LHESE: ¥ROM PAGE 57)

(TG PAGE 75)

TOTAL MATERTAL COST . INPLACE AREAINO. 4 $103,792,535

HND Form:8
4 MAR 68 80



U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

PRELIMINARY COST: ESTIMATE

DATE PREPARED:
27 September 1977

SHEET.O __oF

PROJECT:

CLEAN BOILER FUEL FTACILITY

=8

LOCATION:

ARCHITECT ENGINEER:

DRAVO

CWE

PROGRAMMED :

LINE ITEM

NO. OR CAT CODE NO.
AREA 5

ESTIMATOR:
FORDHAM

CHECKED BY
SKETO

APPVD. BY :

ITEM
NOC.

DESCRIPTION

ESTIMATED
QUANTITY

UNIT
PRICE

UNIT

ESTIMATED
AMOUNT

MATERIAL

X MCF

MICIP

EMVC

H

31000

HEAT EXCHANGERS

32000

TOWERS & COLUMNS

33000

AGITATED VESSELS

FIELD FARRICATED TANKS

34000
35000

PROCESS TANKS & OTHER VESSELS

41000

PIIMPS

42000

COMPRESSORS

43000

MECHANICAL  CONVEYING EQUIP.

44000

FURNACES, HEATERS, BOILERS &

COOLERS

45000

MECHANICAT SEPARATORS

CENTRIFUGES, ETC.

46000

PACKAGE UNITS OR SYSTEMS

47000

PROCESS BLOWER SYSTEM,

CYCLONES, ETC.

48000

UNCLASSIFIED PROCESS EQUIPMENT

2,851

X 1.50

$ 4,277

{FROM PAGE 58)

(TO PAGE 75)

TOTAL MATERTAL COST INPLACE AREA

NO. 5

§ 4,277

HND Form:8
4 MAR 68
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U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

PRELIMINARY COST ESTIMATE

DATE PREPARED:

27 September 1977 SHEET__Z _ oF_8
PROJVECT :
CLEAN BOILER FUEL FACILITY
LOCATION:
ARCHITECT ENGINEER: CWE PROGRAMMED :
DRAVO
LINE ITEM NO. OR CAT CODE NO. ESTIMATOR: CHECKED BY. APPVD. BY
AREA 6 FORDHAM SKETO
ILEOM DESCRIPTION ESTIMATED UNIT UNIT ESTIMATED
QUANTITY PRICE AMOUNT
; MTCIP
MATERTAL EMVC, X MCF -
31000 {HEAT EXCHANGERS 9,503 X 1.71 $ 16,250
32000 {TOWERS & COLUMNS - - -
33000 [AGITATED VESSELS 45,616 X 1.65 75,266
34000 |FIELD FABRICATED TANKS, - - -
35000 |PROCESS TANKS & OTHER VESSELS 535,036 X 2.52 1,348,291
41000 [PUMPS 244,278 X 3.53 791,701
42000 {COMPRESSORS - - -
43000 |MECHANICAL CONVEYING EQUIP, 175,811 X 1.37 240,861
44000 IFURNACES, HEATERS, BOILERS & 90,281 X 1.93 174,242
COOLERS
45000 |MECHANICAL SEPARATORS, - -
CENTRIFUGES, ETC.
46000 | PACKAGE UNITS OR SYSTEMS 102,636 X 1.15 118,031
47000 |PROCESS BLOWER SYSTEM, 158,705 X 4,57 725,282
CYCLONES, ETC.
48000 | UNCLASSIFIED PROCESS EQUIPMENT 1,087,178 X 1.50 1,630,767
(THESE _FROM PAGE 59)
(TO PAGE 75)
TOTAL MATERIAL COST INPLAGCE AREA NO. |6 $ 5,120,691
HND Form:8
4 MAR 68 82




U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA
| DATE PREPARED:
PRELIMINARY COST ESTIMATE 27 September 1977 SHEET_ B o
PROJECT :
CLEAN BOILER FUEL FACILITY
LOCATION.
ARCHITECT ENGINEER . CWE PROGRAMMED :
DRAVO
LINE 1TEM NO. OR CAT CODE NO. [ESTIMATOR. CHECKED BY: APPVD. BY -
AREA 7 FORDHAM SKETO
HEM DESCRIPTION ESTIMATED | s\ UNIT ESTIMATED
NO. QUANTITY PRICE AMOUNT
MATERIAL EMVC_ X MCF, |MTCIP_
H L T
31000 [HEAT EXCHANGERS 55,119 X .71 $ 94,253
32000 ITOWERS & - COLUMNS = - -
33000 {AGITATED VESSELS 4,752 X 1.65 7,841
34000 |FIELD FABRICATED TANKS - - -
35000 |PROCESS TANKS & OTHER VESSELS 595,857 2.52 1,501,560
41000 . {PUMPS 13,443,368 3.53 47,455,089
42000 JCOMPRESSORS - - -
43000 |MECHANICAL CONVEYING EQUIP. - - -
44000 FURNACES, HEATERS, BOILERS & 1,492,018 X 1.93 2,879,595
COOLERS
45000 IMECHANICAL SEPARATORS, - - -
CENTRIFUGES, ETC.
46000 JPACKAGE UNITS OR SYSTEMS 3,063,864 X 1.15 3,523,443
47000 {PROCESS BLOWER SYSTEM, - - -
CYCLONES, ETC.
48000 JUNCLASSIFIED PROCESS EQUIPMENT 129,245 X 1.50 193,868
(THESE FROM PAGE 60)
(TO PAGE 75)
TOTAL MATERIAL COST INPLACE AREA|NO. _7 $ 55,655,649
HND Form:8
4 MAR 68
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PROCEDURE # 7

ADJUST DRAVO's ESTIMATES FOR PRIORITY DATA

Explanation

The DRAVO Note #1 could not be validated because of nonavailability of
priority information. The prices of this equipment appeared reasonable
and therefore was accepted. The escalated DRAVO Note #1 was multiplied

by a construction factor to develop the USAEDH total inplace cost for
each plant area.

Formula

EN1l = Escalated Note #1
p DRAVO
EN1 x NlCFH = NlTCIPH NlCFH = Note #1 Comnstruction Factor
D USAEDH
NITCIPy, = Note #1 Total Cost Inplace

USAEDH
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U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

PRELIMINARY COST ESTIMATE

DATE PREPARED:
27 September 1977

sHeeT. L oF_ 8

PROJECT
CLEAN BOILER FUEL FACTLITY
LOCATION:
ARCHITECT ENGINEER. CWE PROGRAMMED -
DRAVO
LINE ITEM NO. OR CAT CODE NO. ESTIMATOR: D BY. A . .
SUMMARY FORDHAM SRESSE PPVD. .BY
ITEM DESCRIPTION ESTIMATED UNIT UNIT ESTIMATED
NO. QUANTITY PRICE AMOUNT
NOTE 1 TOTAL COST INPLACE SUMMARY BY AREA
AREA NO. 1 - COAL HANDLING & PREP. § 20,142,250
AREA NO. 2 - HYDROCARBONTZATION §  -0-
AREA NO. 3 — FRACTIONATION & GAS HURTFICATION § 18,193,000
AREA NO. 4 — HYDROGEN PRODUCTION $269,689,134
AREA NO. 5 - SULFUR RECOVERY $ 61,726,250
AREA NO. 6 - STORAGE s -0-
AREA NO. 7 - UTILITTES $ 21,098,683
TOTAL N1TCIP $390, 849,317
H
(TO PAGE 93)
HND Form:8

4 MAR 68
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U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA
| DATE PREPARED:
PRELIMINARY COST ESTIMATE 27 September 1977 SHEET 2 oF._ 8
PROJECT :
CLEAN BOILER FUEL FACILITY
LOCATION:
ARCHITECT ENGINEER. CWE PROGRAMMED -
DRAVO
LINE ITEM NO. OR CAT CODE NO. | ESTIMATOR. CHECKED BY. APPVD. BY
AREA 1 FORDHAM SKETO
ITEM DESCRIPTION ESTIMATED | n)7 UNIT ESTIMATED
NG. QUANTITY PRICE AMOUNT
NOTE 1 EN1 X | NICF _ NlTCIP"
D il 1T
31000 {HEAT EXCHANGERS
32000 1TOWERS & COLUMNS
33000 |AGITATED VESSELS
34000 |FIELD FABRICATED TANKS
35000 |PROCESS TANKS & OTHER VESSELS
41000 |PUMPS
42000 |COMPRESSORS : 4
43000 |MECHANICAL CONVEYING EQUIP. 17,515,000 X 1.15 $ 20,142,250
44000 |FURNACES, HEATERS, BOILERS &
COOLERS
45000 |MECHANICAL SEPARATORS,
CENTRIFUGES, ETC.
46000 |PACKAGE UNITS OR SYSTEMS
47000 |PROCESS BLOWER SYSTEM,
CYCLONES, ETC.
48000 |UNCLASSIFIED PROCESS EQUIPMENT
(FROM_PAGE 6, COL. 9)
(TO PAGE 84)
TOTAL NOTE 1 COST INPLACE ~ AREA NO. 1 $-20,142,250
HND Form:8
4 MAR 68 87




U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

PRELIMINARY COST ESTIMATE

DATE PREPARED:
27 September 1977

sHrEET3 __ oF_8

PROJECT :
CLEAN BOILER FUEL FACILITY
LOCATION
ARCHITECT ENGINEER: CWE PROGRAMMED :
DRAVO
LINE ITEM NO. OR CAT CODE NO. |ESTIMATOR. CHECKED BY: APPVD. BY -
AREA 2 FORDHAM SKETO
t M
LZ DESCRIPTION ESTIMATED | i1 UNIT ESTIMATED
: QUANTITY PRICE AMOUNT
NOTE 1 JEN1 X NICF._  {NITCIP_
L s o o
31000 JHEAT EXCHANGERS
32000 ITOWERS & COLUMNS
33000 JAGITATED VESSELS
34000 |FIELD FABRICATED TANKS
5000 |PROCESS TANKS & OTHER VESSELS
41000 - {PUMPS
42000 |COMPRESSORS -0~
43000 |MECHANICAL CONVEYING EQUIP.
44000 |FURNACES, HEATERS, BOILERS &
COOLERS
45000 [{MECHANICAL SEPARATORS,
CENTRIFUGES, ETC.
46000 |PACKAGE UNITS OR SYSTEMS
47000 |PROCESS BLOWER SYSTEM,
CYCLONES, ETC.
48000 JUNCLASSIFIED PROCESS EQUIPMENT
(TO PAGE 84)
TOTAL NOTE 1 COST INPLACE AREA NO| 2 $ -0~
HND Form:8
4 MAR 68 88




U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

PRELIMINARY COST ESTIMATE

DATE PREPARED:
27 September 1977

SHEET_ % _oF_8

PROJECT ]
‘ CLEAN BOILER FUEL FACILITY

LOCATION!

ARCHITECT ENGINEER CWE PROGRAMMED :
DRAVO

LINE ITEM NO.-OR CAT CODE NO. ESTIMATOR. CHECKED BY. APPVD. BY
AREA, 3 FORDHAM SKETO

ILE(ZJM DESCRIPTION ESTIMATED UNIT UNIT ESTIMATED

: QUANTITY PRICE AMOUNT

NOTE 1 EN1,, X NICF, |N1TCTP

31000 {HEAT EXCHANGERS

32000 |TOWERS & COLUMNS

33000 |AGITATED VESSELS

34000 |FIELD FABRICATED TANKS °

35000 IPROCESS TANKS & OTHER VESSELS

41000 {PUMPS

42000 |COMPRESSORS

43000 |MECHANICAL CONVEYING EQUIP.

44000 |FURNACES, HEATERS, BOILERS &
COOLERS

45000 |MECHANICAL SEPARATORS,
CENTRIFUGES, ETC.

46000 |PACKAGE UNITS OR SYSTEMS 15,820,000 X 1.15 $ 18,193,000

47000 |PROCESS BLOWER SYSTEM,
CYCLONES, ETC.

48000 |UNCLASSIFIED PROCESS EQUIPMENT
(FROM PAGE 8, COL. 9)
(TO PAGE 84)
TOTAL NOTE 1 COST INPLACE AREA NO} 3

$ 18,193,000

HND Form
4 MAR 68

'8
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U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA
DATE PREPARED:
PRELIMINARY COST ESTIMATE 27 September 1977 - 5 .
PROJECT - = 0
CLEAN BOILER FUEL FACILITY
LOCATION.
ARCHITECT ENGINEER . T ,
DRAVO WE PROGRAMMED :
LINE ITEM NO. OR CAT CODE NO. |ESTIMATOR. CHECKED BY. APPVD. BY
AREA 4 FORDHAM SKETO
ITEM
NO DESCRIPTION ESTIMATED |\ UNIT ESTIMATED
< QUANTITY PRICE L AMOUNT
NOTE 1 EN1 X NiCF N1TCIP
b H H
31000 [HEAT EXCHANGERS
32000 |TOWERS & COLUMNS a
33000 |AGITATED VESSELS
34000 |FIELD FABRICATED TANKS
35000 |{PROCESS TANKS & OTHER VESSELS
41000 |PUMPS
42000 {COMPRESSORS
43000 |MECHANICAL CONVEYING EQUIP.
44000 |FURNACES, HEATERS, BOILERS &
COOLERS
45000 [MECHANICAL SEPARATORS,
CENTRIFUGES, ETC. ,
46000 | PACKAGE UNITS OR SYSTEMS 234,512,240 X 1.15 $269,689,134
47000 |PROCESS BLOWER SYSTEM,
CYCLONES, ETC.
48000 |UNCLASSIFIED PROCESS EQUIPMENT
(FROM PAGE 9, COL. 9)
(TO PAGE 84)
TOTAL NOTE 1 COST INPLACE AREA NOl 4 $269,689,134
HND Form:8
4 MAR 68 90




U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

PRELIMINARY COST ESTIMATE

DATE PREPARED:

27 September 1977

SHEET.® __ oF

PROJECT

CLEAN BOILER FUEL FACLLITY

LOCATION!

ARCHITECT ENGINEER:

DRAVO

CwE

PROGRAMMED :

LINE

{TEM NO. GR:CAT. CODE NO. ESTIMATOR
AREA 5 FORDHAM

SKETO

CHECKED BY:

APPVD. BY :

ITEM
NO.

DESCRIPTION

ESTIMATED
QUANTITY

UNIT

UNIT
PRICE

ESTIMATED
AMOUNT

NOTE 4

e

ENL X
i)

NI1CF
H

NITCIP
H

HEAT EXCHANGERS

TOWERS & COLUMNS

AGITATED VESSELS

FIELD FABRICATED TANKS

PROCESS TANKS & OTHER VESSELS

PUMPS

42000

COMPRESSORS

43000

MECHANTCAL CONVEYING EQUIP.

44000

FURNACES, HEATERS, BOILERS &

COOLERS

45000

MECHBANICAL -SEPARATORS,

CENTRIFUGES, ETC.

46000

PACKAGE UNITS OR SYSTEMS

53,675,000 X

1.15

$ 61,726,250

47000

PROCESS BLOWER SYSTEM,

CYCLONES, ETC.

48000

UNCLASSIFIED PROCESS EQUIPMENT

(FROM PAGE 10, COL.- 9)

(IO PAGE_84)

TOTAL NOTE 1 COST INPLACE AREA NO

$ 61,726,250

HND Form: 8
4 MAR 68
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U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA
DATE PREPARED:
PRELIMINARY COST ESTIMATE 27 September 1977 sureT 7 oF. 8
PROJECT . s
CLEAN BOILER FUEL FACILITY
LOCATION:
ARCHITECT ENGINEER : CWE PROGRAMMED :
DRAVO
LINE ITEM NO. OR CAT. CODE NO. | ESTIMATOR. CHECKED BY. APPVD. BY
AREA 6 FORDHAM SKETO
i
L%M DESCRIPTION ESTIMATED UNIT UNIT ESTIMATED
: QUANTITY PRICE AMOUNT
NOTE 1 BN X NICF, NITCIP,
31000 |HEAT EXCHANGERS
32000 | TOWERS & COLUMNS
33000 | AGITATED VESSELS
34000 | FIELD FABRICATED TANKS
35000 | PROCESS TANKS & OTHER VESSELS
41000 | PUMPS
42000 | COMPRESSORS $ -0-
43000 | MECHANICAL CONVEYING EQUIP.
44000 | FURNACES, HEATERS, BOILERS &
COOLERS
45000 | MECHANICAL SEPARATORS,
CENTRIFUGES, ETC.
46000 | PACKAGE UNITS OR SYSTEMS
47000 | PROCESS BLOWER SYSTEM, o
CYCLONES, ETC.
48000 f UNCLASSIFIED PROCESS EQUIPMENT
(TO PAGE 84)
TOTAL NOTE 1 COST INPLACE AREA NO. 6 $ -0-
HND Form:8 99

4 MAR 68



U.S. ARMY ENGINEER DIVISION HUNTSVILLE
CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

PRELIMINARY COST ESTIMATE

DATE PREPARED:

27 September 1977 SHEET.8 _0oF__8
PROJECT .
CLEAN BOILER FUEL FACILITY
LOCATION’
ARCHITECT ENGINEER: CWE PROGRAMMED :
DRAVO
LINE ITEM NO. OR CAT. CODE NO. | ESTIMATOR: CHECKED BY: APPVD. BY :
AREA 7 FORDHAM SKETO
T
o DESCRIPTION ESTIMATED | yniT uNiT ESTIMATED
: QUANTITY PRICE AMOUNT
NOTE 1 EN1, X | NICF,, | NITCIP_
31000 |HEAT EXCHANGERS
32000 |TOWERS & COLUMNS
33000 |AGITATED VESSELS
34000 {FIELD FABRICATED TANKS
35000 |PROCESS TANKS & OTHER VESSELS
41000 |PUMPS
42000 |COMPRESSORS
43000 {MECHANICAL CONVEYING EQUIP.
44000 |FURNACES, HEATERS, BOILERS &
COOLERS
45000 |MECHANICAL SEPARATORS,
CENTRIFUGES, ETC.
46000 |PACKAGE UNITS OR SYSTEMS 14,327,27 X 1.15 $ 16,476,361
47000 |PROCESS BLOWER SYSTEM,
CYCLONES, ETC.
48000 |UNCLASSIFIED PROCESS EQUIPMENT 4,019,414 X 1.15 4,622,322
(THESE FROM PAGE 12, COL. 9)
(TO PAGE 84)
TOTAL NOTE 1 COST INPLACE AREA NO{ 7 $ 21,098,683
HND Form:8
4 MAR 68 93







PROCEDURE # 8

DETERMINE TOTAL VALIDATED CAPITAL COST

A. Explanation
The total plant capital cost was developed by adding the USAEDH Note #1

total cost inplace, the USAEDH subcontract total cost inplace, .and
the USAEDH material total cost inplace, for each plant area.

B. Formula

NITCIPH = Note #1 total cost inplace
USAEDH
STCIP =~ = Subcontract total cost inplace
H USAEDH
NlTCIPH + STCIPH + MTCIPH = TPCC
MTCIPH = Material total cost inplace
USAEDH
TPCCH = Total Plant Capital Cost

USAEDH
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U S. ARMY
HUNTSVILLE = DIVISION, CORPS OF ENGINEERS

!SUBJECTI COMPUTED BY . SKETO DATE . 27 Sep 77
CLEAN BOILER FUEL FACILITY cneckep sy:  FORDHAM  |pare: 27 Sep 77
NITCIP = $ 390,849,317 (FROM PAGE 84)
STCIP = $ 402,602,319 (FROM PAGE 67)
H
MTCIP, = § 372,765,123 (FROM PAGE 75)
TPCC, = $ 1,166,216,759

HND FORM: 28 . 16 MAY 1968 96 PAGE OF



PROCEDURE # .9

DETERMINE CONFIDENCE FACTOR

A.  Explanation

Develop an. overall estimate accuracy factor.

B. Formula

AFy = Accuracy Factor
AF. = TE x E TE = Total Estimate
H D H
D DRAVO
TEH
* EH = Escalation
USAEDH

TEH = Total Estimate
USAEDH

*To develop accuracy factor it is mnecessary to compare estimates on
same  time frame.

97



HUNTSVILLE DOIVISION,

U S. ARMY

CORPS OF ENGINEERS

SUBJECT !

CLEAN BOILER FUEL FACILITY

COMPUTED BY ! SKETO

. FORDHAM
CHECKED BY:

DATE!D7 Sep 77

oATE:27 Sep 77

AF
H

AF
H

ACCURACY FACTOR CALCULATIONS:

E
TED % H

1.1724

1.17

Therefore; the USAEDH accuracy factor is 17%Z

HND FORM. 28

16 MAY 1968
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153

TABLE ‘T

COST COMPARISONS BY MAJOR AREAS

FLEL/F60-0VL-8461 2301440 SNILLNIHd INIWNHIAOD SN

66

DRAVO COST DRAVO COST USAEDH COST
AREA NO. AREA DESCRIPTION LATE 1975 JUNE 1977 JUNE 1977

1. COAL HANDLING 82,403,750 93,116,237 77,078,959

2. HYDROCARBONIZATION 46,702,000 52,773,260 45,697,149

3. FRACTION & GAS PURIFICATION 270,123,500 305,239,555 238,530,899

4. HYDROGEN PRODUCTION 421,393,950 476,175,163 413,786,628

5. SULFUR RECOVERY 54,631,750 61,733,877 61,730,527

6. STORAGE 47,842,022 54,061,484 42,385,582

7. UTILITIES 281,445,400 318,033,302 287,006,995
TOTAL 1,204,542,372 1,361,132,878 1,166,216,759

$-1.36 Billion

$ 1.16 Billion

USE $ 1.2 Billion






