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MIXED WASTE INTEGRATED PROGRAM

LIFE CYCLE COST COMPARISON
FOR THE

PLASMA ARC FURNACE STUDY

EXI_CUTIVE SUMMARY

INTRODUCTION

The Mixed Waste Integrated Program requested that the Systems Analysis Group investigate the
cost effectiveness of using the Plasma Arc Furnace (PAF) module in place of specified thermal
and final forms treatment equipment in the baseline Mixed Waste Treatment Project (MWTP)
study as performed by Bechtel Corporation, September 1992.

The attached estimates are based on the process equipment and facilities cost data contained in
the Bechtel study. The PAF process equipment and facilities cost data were developed using
independent cost estimates for the equipment list provided by SAIC, Waste Management and
Technology Division, in cooperation with the Pt,_lution Prevention and Systems Analysis Group
of the Oak Ridge National Laboratory, Chemical Technology Division.

.ESTIMATE METHODOLOGY

In order to develop the total life cycle cost estimate comparison for this study, it was necessary
to use a common base for comparison. Although it was felt that the Bechtel MWTP study did
not fully reflect the optimum size for the thermal and final forms treatment equipment, it was the
best available data at the time.

Process Equipment

In both the baseline cost evaluation and the alternative treatment cost evaluation, the equipment
costs for the major process equipment items were taken from areas 800 and 900 of the MWTP
estimate, and factored from the direct cost level to total capital cost level by using the stated cost
multipliers as defined in the study estimate. In the alternative treatment evaluation, the total
capital cost was developed by replacing or removing certain process equipment items in areas
800 and 900, and applying the same multiplier factors to convert this direct cost to total capital
cost.

Support Operations Equipment

The support operations equipment for areas 800 and 900 was factored from the MWTP cost
estimate by the ratio of direct cost for the area Frocess equipment against the direct cost for the



total process equipment. This factor was intended to apportion the support operation,s equipment
to the user areas, in a direct ratio of process equipment cost.

Buildin_ Facilitiesv

Using the MWTP cost summary for process buildings, the direct costs for building facilities for
areas 800,900 and I000 were factored according to their respective process floor areas versus the
total process floor area. These direct costs were then treated to the same multipliers as the total
building facilities cost to bring the direct cost to total capital cost.

The building facilities costs included the following:

Earthwork
Concrete
Steel
Architectural
HVAC

Mechanical Equipment
Piping
Electrical
Instrumentation
Mechanical Utility Pad
Electrical Utility Pad

Multiplier Factors

The following multipliers were used to expand the direct cost level to total cost:

Process Controls 20% of direct labor and materials

Indirect Field Costs 28% of direct labor for material
75% of direct labor for labor

Contractor's OH&P 5% of materials and subcontracts
15% of labor

Construction Management 10% of contractor's field cost

Architect/Engineer Costs 25% of total field cost

Project Management 6% of subtotal cost



Contingency 25% of total cost

Escalation 4.4% per year

Operati,ons and Maintenance

Trial Burn

A 2 week trial burn period was estimated for the thermal process equipment in order to establish
emission parameters, and to determine the optimum processing rate for the equipment.

$tartup Cost

Based on the Waste Management Facilities Cost Information Report produced by Idaho National
Engineering Laboratory, October 1992, a factor of 100% of the annual operating cost was used
for the cost of starting up the process equipment. This factor includes all temporary equipment
and utilities, consumable supplies and labor to establish the operability of the process.

Annual Operating Cost

Based on the MWTP study, the annual operating cycle was stated to be 31 weeks per year at 24
hours per day. This varies from most processing facilities which operate at 24 hours per day for
50 weeks per year. We have therefore extended the working year to 50 weeks to conform to
industry standards. Operating cost includes direct and indirect labor and material, consumable
supplies, utilities, and miscellaneous supplies including personnel protection.

Annual Maintenance Cost

Based on the Waste Management facilities Cost Information report, the cost of annual
maintenance was factored at 17% for labor, 7% for materials, and 1% for supervision & expenses
against the fixed equipment cost.

Annual Waste Disposal Cost

Based on information received for disposal at Chemnuclear, Barnwell, South Carolina, and
transportation from a generic central US facility, the cost of sampling, transport and disposal was
calculated for the output from the MWTP flowsheet of 16,953 Kg/week, over the 50 week
operating period.



Contingency

Based on the level of estimate development, a contingency of 25% of all costs excluding fixed
capital was added to the total life cycle cost. This amount is intended to reflect the confidence
of the scope, design and cost data used in this study.

Discounted Cash OutflOW

The discounted cash outflow table is intended to normalize the study by bringing all cost back
to a common point of reference. The 3.7% Real Discount Rate is extrapolated from the Office
of Management and Budget (OMB) Circular A-94, Dated October 29, 1992 (Appendix "C")
which indicates the discount rates for Cost-Effectiveness, Lease Purchase, and related analysis.
We have used the real discount rate as directed by the OMB circular which basically removes
the effect of expected or actual inflation for cost-effectiveness analysis. We have also used the
mid-year discount factor rather than the end-of-year discount factor as the cash outflows tend to
occur in a steady stream throughout the project life cycle.

ASSUMPTIONS AND I_,XCLUSIONS

The cost effectiveness analysis is based on the following assumptions:

The cost data presented in the Bechtel MWTP study had been checked for reasonableness
and accuracy within the range of a conceptual study estimate.

It is assumed for life cycle comparison that although the construction cost will be
averaged over a minimum 5 year construction period, all capital construction costs occur
in year "0".

An allowance of 20% of the fixed equipment cost is required every 5 years for
replacement of major process equipment items not covered by the annual maintenance
account.

The building facilities size and cost data is within the historic range of accuracy for a
mixed low level waste treatment facility for the DOE complex.

The capital cost multiplier factors are within the standard American Association of Cost
Engineers range of multipliers for capital cost development for process and utility
industries.

The cost estimate has centered on the Thermal Treatment (Area 800) and the Final Forms
Treatment (Area 900 in order to reflect the major cost differential as detemfined by the
size and cost of redundant equipment. No comparison has been made at the front end of
the flowsheet between the baseline and alternative flowsheets to determine what, if any,



impact to the life cycle cost is created by the changes in retrieval, handling, segregation
and characterization that may occur when the PAF is introduced into the system.

The estimates for waste disposal are considered to be identical in both cases. No
allowance has been made for any potential cost saving that may be realized from the
ability of the alternative flowsheet to establish a volume reduction or to dispose of a
vitrified or cast metal waste product at a lower cost disposal facility than that needed for
the baseline flowsheet.

It is assumed that the Nevada test Site will not be available for long term storage and

disposal of the final waste form, and that the Barnwell facility (or some other higher
priced facility) will need to be used.

The waste characterization cost for the alternative flowsheet could increase significantly
if it is necessary to establish the contents of every drum prior to incineration. It is
therefore assumed that there will be no significant difference between the baseline and
alternative characterization costs.

It is assumed that the plasma melting operation will not cause any migration from the low
level classification of the final waste form, and that the waste form will still meet all

disposai criteria for low level waste.

The life cycle cost analysis is sensitive to the availability and receiving costs of a
permitted disposal facility. Any significant increase in the cost of transportation and
disposal may result in any apparent advantage being minimized or reversed.

The removal of the glass melting facility in the final forms treatment area for the
alternative flowsheet changes the criteria from that proposed in the SAIC draft flowsheet
of April 02, 1993. It is our understanding that this furnace is not now required due to the
anticipated ability of the slag from the plasma furnace to pass any tests for long term
disposal criteria. Should this not be the case, then the capital cost for the alternative
flowsheet would be increased significantly due to the approximately 3 to 1 ratio for slag
to metal from the plasma furnace.

This study assumes the availability of sufficient low cost electric power, water, natural
gas and rail/road transportation adjacent to the waste processing facility.

The following costs are excluded from this study:

Salvage costs for process and building equipment at the end of the useful project life
cycle.

Decontamination and Decommissioning of process facilities and buildings.



Down-time and consumable costs associated with electrode replacement for the PAF.

Land and land improvements.

Roads and utility lines to the plantsite.

Research and Development costs.

CONCLUSION

As indicated by the attached life cycle cost comparisons, the alternative flowsheet shows a
distinct economic advantage over the baseline flowsheet.

The major differences are in process equipment and annual maintenance. Due to the fact that the
annual maintenance is factored from the fixed capital equipment, the difference in the cost of the
process equipment is the main driver for the large cost delta over the 20 year life cycle.

It shovld be noted however that this cost analysis is extremely sensitive to the cost of the fixed
capital equipment, which is susceptible to large cost swings. Should it be necessary to add back
the glass melting process into the final forms treatment, this would add approximately $11
million to the fixed capital cost, which, when added to the annual maintenance cost would reflect
in a $70 million cost increase over the life cycle of the facility. It can be seen from this example
that any major cost changes in the fixed capital cost will be multiplied by a factor of 6 at the
total life cycle cost level.

In summary, we would comment that this study indicates that further engineering development
work be carried out on the flowsheet definition for both cases. If we can improve the confidence
of the flowsheet, capital cost estimates, and therefore the life cycle cost estimate, we would be
better able to draw a more definitive conclusion from the data. At this point, there is sufficient
uncertainty in both the baseline and alternative flowsheets to require that additional process
development be carried out before we can prepare a more definitive cost analysis.
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15-Oct-93 PLASMAARC COSTEFFECTIVENESSSTUDY
..... _,,,,

I

FILENAME: PLASCOMP.XLS I ........
I

.....................

LIFECYCLECOSTCOMPARISON BETWEENBASELI_IEAND ALTERNATIVEFLOWSHEETS
................

......1 i ....
Description Baseline Alternative Difference

" , ,,11 , , " I1 ,I .......
TotalBuildingFacilities $62_577 S49,100i

...............

Total Process Equipment S87Z_05.... $17_74 !.... $69,731

I 1 .............

I I ........
Total Trial Burn S28,5 S285 $0

......

,"I ' '

Total Startup Cost S12_177 S9_362 $3,116

L " t , ,.

TotalAn ualOperating S172,462 S129,732 $42,730

TotalAnnual Maintenance $194,724 I $39.728! $154,996t '.....

Total Annual Waste Disposal S48Z>30 S48L_30 SO, ,

Subtotal $578,730 S294,701 $284_29

, ,

Contingency S107,137 S56,932 $50,205

TotalLifeCycleCost $685_57 $351L_33 $334,2.34

I

The cost comparison Is_ on the 20 year life cycle cost analysis attached,
.........

i ,,.

.......

,..
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[ ]

L TREATMENT- BASED ON CHEMICAL TECHNOLOGY DIVISION PLASMA FURNACE

N DISCOUNTEDCASHOUTFLOWBYFISCALYEAR Susx ].000)MIDYEARDISCOUNTFACTORSAT3.7%REALINTEREST

_FILENAME:PLASMA1R.XLS YEAR0 YEAR1 YEAR2 iYEAR7 YEAR10
1.00130 0.9820 0.9470 0.7739 0.6880

BUILDING FACILITIES

_acllffles -Area800 $17.303

Buildingfaculties-Area900 S6,793

ea 1000 $25,004

Total Building Facilities S49,100 S0 $0 $0

PROCESS EQUIPMENT
o ThermalTreatment- Area 8D0 S7Z)I0 $I,047

FormsTreatment- Area 900 $909 $125

SupportOperationsequipment- Area 8[ $2,956 $407
SupportOperations equlpmentoArea 9( $353 $40

Total Process Equipment $I 1,828 So SO S0 S0 S1Z_28

TRIAL BURN

Process_ $42
Technlclan(Operator)-3 $45

Ope____ratingEngineer-3 $45
Rad.Technician- 2 I $31
Laborer- 4 L $56
_Ineer- I S34

ConsumableMaterial S30 _________
Supervisionand Expenses $3

/

-- so so
IOTal Irlal uurn __ $285 SO SO SO

STAR_P_

$9,362
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! MIXEDWASTEINTEGRATEDPROGRAM I

t .......... I19-Oct-93 PLASMAARC COSTEFFECTIVENESSSTUDY
• i i

ALTERNATIVETHERMALTREATMENT-BASEDON CHEMICAL TECHNOLOGYDIVISIONPLASMAFURNACE

" I .... i 1 ....
IDESCRIPTION DISCOUNTED CASH OUTFLOW BYFISCAL YEAR (Sus x 1,000)

, ., !

I .... MIDYEAR DISCOUNT FACTORS AT 3.7% REALINTEREST

FILENAME:PLASMAIR.XLS YEAR0 YEAI_ I YEAR2 YEAR3 YEAR4 YEAR5 YEAR6 IYEAR7 YEAR8- YEAR 9 YEAR 10

- ' 1.0000 0.9820 0.9470 0.9131 0.8704 . 0.,.8370 0.8048 i 0.7739 0.7441 0.7155 0.6880

Total Startup $9,362 S0 $0 sO $0 $0 $0 1 so s0 so s0

i I lANNUALOPERATING I
Process Englnee_- 2 " $518 $500 $482 $460 $442 $425 $409 $393 ' $378 $363
Technlclan (Operator) - 6 $1327 SI,761 $I_598 $IZ)19 SI_557 $1,497 SIj139 $I,384 $1331 $1,280

Operatir_l En£11neer- 4 S1,096 S1,057 S1,019 $971 $934 $898 $864 $830 $798 $768
Racl. Technician- 2 _ .... $377 $364 $351 $334 S321 $309 $297 $286 $275 i $264

Laborer- 6 $I_167 ! $I,318 $I,271 $1,212 $I,165 $I,120 i $I,077 $I,036 $996 I S958
,._ Oversight EnQineer - 2 $837 $807 $778 $742 $713 $686 I _ $634 $610 $586

Electric Power $825 $795 _$767 $731 $703 $676 I $650 $625 $601 $578
Natural Gas $795 $767 $740 $7D5 $678 $652 $627 $603 $580 $587
Lubricants ..... $61 $59 $57 $54 $52 $50 $48 S47 $45 $43

Compressed Gas .. $614 S592 $571 S544 S523 S503 $484 $4&5 $447 $430
Raw Materials& Chemical Additives $491 $474 $457 $435 $419 $402 $387 S372 $358 S344

Miscellaneous Supplle.s(R.ad. Protection) $295 $284 $274 I $261 ] $251 $241 $232 $223 $215 $206

S_rv_ E_p_r_ ........._91 S_ S_] SS; S78 sTSI ' S72..... _9 " S_ S_
Total Annual Operating S0 $9.194 $8.866 $8.549 S8.149 $7.836 S7,535 ': $7.245 $6,966 $6,699 S6jM1

- _ _ .....

i i .... , ...... I t
ANNUAL MAINTENANCE _ '

Maintenance Labor__ - __ ...............__ $1,975 $1,904 $1.836 SI,750 Si.683 SI.618 $1.556 " SI.496 $I_39 SI.383

.... -- -- ,,8.,3 r...................... ........ = =Maintenance Materials ..............., I....S72i_......$69--3....._-C ....$641......$616 S592 S570
Super_on-& Expe,_._ " l S-_ S27 $26 S-21

i ' "* " I I ' : _ "

I i _
_TotalAnnualMaintenance SO $2,816 $2,715 $2.618 $2,496 $2_00 S2308 $22.19 $2.133 $2,051 $I.973,,.

I I ....

ANNUAL WASTE DISPOSAL I l

'Containers(55Qallondrum) $45 $43 $42 $40 S38 $37 $36 ' $34 $33 $32

Assay & Storage I $13 $12 S12 $II $II $I0 $I0 SI0 $9 $9
Transportation " [ ...... $26 S25 $24 , $23 I $22 I,, $21 S20 $19 S19 S18

I lii II Ill



MIXEDWASTEINTEGRATEDPROGRAM
- L______L_ .....

I t[ 1 I

* iALTERNATIVE THERMAL TREATMENT - BASED ON CHEMICAL TECHNOLOGY DIVISION PLASMA FURNACE

DESCRiI:_ION DISCOUNiEDCASHOUTFLOWBYFISCALYEAR (Susx 1,000)MIDYEARDLSCOUNTFACTORSAT3.7%REALIN,EREST
L 1 __ __-- _ Y_R------_---YEAR10

FILENAME-----:PLASMA--------_R.XLS YEAR0 YEARI YEAR2 YEAR3 YEAR4 YEAR5 YEAR6 _ YEAR8
i._ o.------982o_ 0.94700.9____j31___0.87______o.837o0.8o48I_____Z7390.7____±___0.71_______0.68_0

J" 33.329 S-----32103----_.09532.951 32.837 $2.728__24- $2.5_-- $2A26 3233_"

.___o_o_o_o_o_o_o_on_TermDisposal& Star.e(:__e _ ----_ _ $29 ___ S------2-6- 325 $24" -- $34333 33_ 3._________ 328

:total Annual Waste Disposal -- 3---O 33,_._. 33,324 33,205 3----3,055 32,9------_ 32,825 I 32,716 32,612 32,511 32,415

I. $11_61 312.456
Subtotal 370,576 315.456 s14.905 314.371 313.699 s15.154 s12,667 312.180 311.711

.... _ _ _ 32,707
__ ncy @ 25% s:)_I"_ S3.864 33.726 S3.593 33A25 33293 33.167 33.045 32.928I 32.815

/C°ntingl___ _J____
An__nualUfe Cy--clecost 372.987 319.320 318,631

$15226 315.163
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19-Oct-93 PLASMA ARC COST EFFECTIVENESS STUDY " !

ALTERNATIVE THERMAL TREATMENT 1 [ 1 I !- BASED ON CHEMICAL TECHNOLOGY DIVI,(;ION PLASMA FURNACE i

l J I t
DESCRIPTION DISCOUNTEDCASHOUTFLOWBYFISCALYEAR (Sus x 1,000)

I MIDYEAR DISCOUNTFACTORSAT3.7%REALINTEREST ....
FILENAME:PLASI_A1R.XLS YEAR11 YEAR 12 YEAR 13 YEAR 14 YEAR 15 YEAR16 YEAR 17 .YEAR18 YEAR19 YEAR20 TOTAL

0.6615 0.6361 0.6116 0.5881 0.5655 0.5437 0.5228 0.5027 014834 0.4648
I

...._ .......

BUILDING FACILITIES

Bulldlr_facilltles-Area 800 . i_ I $17_303

Bulldlngfacllttles-Area 900 I _ $6.793

Buildingfacli_es-AreaI000-. i I ._ L I..... I I ' S25.004

!TotalBuildingFacilities So $0 SO $0 SO so SO $0 I so So s49.100

_. PROCESS EQUIPMENT . I

rFinalFormsTreatment- Area 900 I $103 ' t ' $85 $1,374
SupportOperatlons.equlpment - Area 800 S334 $275 $4,467
SupportOperations equl _ment- Area 900 I " S40 I S33 S533

, -t - I I '
....... I

T-otalProcessEquipment I so 1 so so so Sl.338! so SO SO so l s1.100 s17.874

TRIAL BURN f ' !

Process Engineer - 2 I ...... l t S4:2Technician(Operator)-3 I S45

'oper atir_ E____ineer- 3 " ' t J , S45

R--a-d._T-ec,nlcJan--C2_ - ! t t ....'---I..........S31Laborer--4--j- .......................................... .-_-.............................................. . S56
Oversight Engtn.eer - 1 ] ' $34

Consumable Materla, I .... I I j S30

Supervisi°nand _!_.-nses} ! 1 ! _ __' $3TotalTrialBum SOI so SO SO SO so so so1.......... SO s285

i I ! I 1
STARTUP ' ............ 1 I t

startup Cost j .. , i [ } ,

i ii
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f l I f
ALTERNA11VETHERMALTREATMENT-BASEDON CHEMICAL TECHNOLOGY DIVISIONPLASMA FURNACE

.....

i . I i i
DESCRIPTION DISCOUNTED CASH OUTFLOW BYFISCALYEAR ($usx I,DO0)

I MiI_YEARDISCOUNT FACTORS AT3.7%REAL INTEREST

FILENAME:PLASMAIR.XLS YEAR 11 YEAR 12 YEAR 13 YEAR 14 IYEAR15 IYEAR16 IYEAR17 "YEAR18 YEAR 19 YEAR20 TOTAL

I I 0.50270.48340.4648
.... o._15o._, i o._;_ o._8,r o._ o._7i o._=8

.
I

._ , _ ,
P

Total Startup So S0 SO $0 S0 SO S0 SO SO SO $9,362

ANNUALOPERATING

P_oo_Eo_.-._-2l s_9 s_ s323 s3;;s_l-s287I S27_s2_ s2_ s2_ s:,_;_.
Technician(Operator)-6 S1_230 $I,183 SI,I38 S1,094 $1,052I S1,011, $972 S935 $899 8865 825,772
OperatingEngineer-4 .. $738 S.710 $683 $656 S631 S607 S583 $561 S5,39 S519 S15,463
Rad.Technlclan-2 $254 $244 $235 $226 $217 $209 $201 $193 $186 $178 $5,321

4_ Laborer-6 I S921 $885 $851 S819 $787 $757 $728 $700 $673 S647 S19,288
OverslghtEnglneer-2 S564 $542 8521 S501 $482 S463 $445 $428 $412 $396 $11,805
ElectricPower S556 S534 S514 S494 S475 $457 $439 $422 S406 $390 S11,639

! $536 S515 $495 $476 ' S4,_ SsO S423 S407 S392 S376 S1!,223
Natural Gas _ ....
Lubricants ,. $41 $40 S38 S37 S35 S33 $31 $30 $29 $866
Compressed Gas $413 $398 $382 $368 $3,53 $340 S327 " S314 S302 S291 S8.660
Raw Materials&Chemical Aclditives $331 $318 $306 $294 $283 $272 $261 $251 $242 $232 $6,928

MiscellaneousSupplies(Rad. Protection) S198 $191 $183 S176 S170 $163 I $157 $151 $145 S139 S4,157

Su_rvlslon& Expenses ....' ..... S61 S59 S57 S55 S52 S_)0( $48 S47 S45 $43 $1)84
' ..!...... ;

TotalAnnual Operating $6,193 $5,955 $5,726 $5,506 $5_,-,-_4$5,__[._$4,895-T$4.706. $4,526] $4,352 $129,723

ANNUALMAINTENANCE _

Matnt'e--nance---La_r...... T ..... Sl,--_313..... s-i-,2-7-9--$i-..2-30..... ,_i_J8:), S1,137! $1,093 ! Sl,051 Si,011q .... $9-72- $935 I S27,862

Su___pervislon& Expenses _ _. S19 .. S18 $17 $17 j $!6 S15 i $15 S14 S14 i S13 S393
TotalAnnual Maintenance S1,897 $11824 $1354 S1,686 $1,621 $1,559....s-i-_499..........t ,$1,441I $1,386i $1,333I $39.728

ANNUALWASTEDISPOSAL i I
Containers (55 gallon drum) $30 I, S29 $28 $27 $26 i , $25 .... ' $24 $23,,I $22 I. $21 $636
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i i

r I I F i _ ....-_....... , L---- I -1-

_-Oct-93- iPLASMAARCCOSTI,EFFECTIVENESS[-- ____LiSTUDYI,....... I _-- +I _--Jl-' --
...... J PLASMAFURNACEiALTERNATIVETHERMALTREATMENT- BASEDON CHEMICALTECHNOLOGYDIVISION

............ T -_

...... ' _ T__--_ --tIDESCRIPTION iDISCOUNTED CASH OUTFLOW BY FISCAL YEAR ($ us x 1,000)

_--------] I ....... iMIDYEAR DISCOUNT FACTORS AT 3.7% REAL INTEREST i
FILENAME: PL/_SMA1R.XLS YEAR 11 IYEAR 12 YEAR 13- YEAR 14 IYEAR 15 YEAR 16 YEAR 17 YEAR 18 iYEAR 19 iYEAR20 TOTAL

_ i- o._,,,___o._,o._o._,4_o,,_i o._,_.....
_--W_ _.......
-rr_:,o-_,,.........l ..............................._s-_-......_ ....s_! ---_7_----_s- ---_ ......_4......s13! ......_3i......-s-l_-'-......_-

_s_'_ Z,_ _"_<"_"_'°_'_'_'_Lon______e_Disposal l Stora_a__e _S2 $2. $2. S1,994 $1.917 $I .843 $I ,772 $I ,704 i S17 I S16 $481._rvlslon & Expenses ____ S20 S20 S19 S18 S17

Total Annual Waste Disposal _ S2,322 I S2.232 I S2,147 S2,064 SI,985 SI.908 SI,835 i SI.76zi SI,697 S1.631 i S48.630,

-- ...................Subtotal _i i S9.626 S9_56 SI0_38 S8,557 S8_:28 ! S7.912 i S7,608 S8,415 S294.701_

i I s2.<_ s_>._ s_>._7s2,3;4s2._s s2,;3<__>._7i s;.<>78ts;._ s;.8"_ s_.<_2

_AnnualUteOvclecos-t.............. $13.014 S12.515 S12,033 SI1370 S12.463(SI0.697 SI0,?-85I S9.8 S9_511] 010,244 I 0351,633
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1 1 . I .I
BASELINETHERMALTREATMENT- BASEDON BECHTELMWTPDESIGNSTUDY& COSTESTIMATE

1 1
[DESCRIPTION CALCULATIONS $ US x 1,000

FILENAME:PLASMA2R.XLS ._:......................i.......i..... i .......

,..

BUILDINGFACILITIES

Building facilities ,-Area B00 ..... See attached estimate " . $29,610
facilities - Area 900 See attached estimate S11.599

Building facilities- Area 1000 ..... See attached estimate - t $21,367
l I .....

Total BuildingFacilities ... 562,577
I J__

I_ROCESS EQUIPMENT

"_ Ther_l Treatment-Area 800 See attached estimate 526,670
FinalFormsTreatment-Area 900 See attachedestimate 523,618

SupportOperationsequipment -Area 800 See attachedestimate 54,103

5upportOperationsequipment -Area 900 See attachedestlm__te 53,585

TotalProcess Equlpment S57,976

I i -TRIAL BURN

Process Engineer - 2 ..... 2 x 10Days..@24 hrs/day @588/hr . S42
iTechnician(Operator)-3 3 x i0Days @ 24hrs./.day@ 562/hr 545

OperatingEngineer-3 _ 3x 10Days @ 24hrslday@ 5621hr' r I 545
Rad.Technician-2 2 x !0Days @ 24hrslday@ 564/hr 531

Laborer-4 4 x 10Days @ 24hrs./day@$581hr ....I.......... $56

_ i_eer -I Ix i0days @ 24hrslday@ $1421hr I 534

fConsumable Ma_ial " 10 days @$3,000/day } 530
_Supervisionand Expenses ' I I% of Labor & Materials 53

,, II
TotalTrialBurn i 5285.........

...............

STARTUP ) "Stodup Cost --- 100%of 1years operating cost $12,447



MIXED WASTE INTEGRATED PROGRAM
- _ L t I............... J_ ...........

19-Oct-93 PLASMA ARC COST EFFECTIVENESSSTUDY
................!:--..... [ I......_-] ........_I

BASELIN_ETHERM-ALTREATMENT-BASED ON BECHTELMWTP DESIGNSTUDY& COST ESTIMATE

DESCRIPTION CALCULATI(DNS $ US x 1,(]130

" S12j147
Total Startup
__ I ---

ANNUAL OPERATING

ProcessEn_ir_ors-2 2 X250 days @ 24hrs/day@ $881hr S1,056
Technician(Operator)-6 6 x250 days @ 24hrslday@ S621hr $2,232

Operating En_noor - 4 4 x 250 days @ 24 hrs/day @ S62/hr S1,488
Rad. Tech,niclan - 2 2 x 250 days @ 24 hrs/day @ S64/hr S768
Laborer - 6 ---- 6 x 250 days @ 24 hrs/day @ S581hr $2,088

_o Oversight En__[neer--2 2 x 250 days @ 24 hrs/day @ S142/hr S1,704
E-l_ctricPowor 250 days@ 24 hrslday@ 1500kwlhr@ $0.03,51kwhr. S315
Natural Gas -- 250 days @ 24 hrslclay @ 37 thermlhr @ S5.001therm. $ l, ] 10$63

Lubricants 250 days @ S250/day
Compressed Gas 250 da_,s@ $1500/day $375
Raw Materials& Chemical Additives 250 days @ $30001day S750
Miscellaneous Supplies(Rad. Protection) 250 days @ S1500/day $375

& Expenses I I% of Labor & Material S123Sur_o_ I
total Annual Operating S12,447

ANNUAL MAINTENANCE
Maintenance Labor I 17%of fixed equipment cost _ $9,856
Maintenance Materials 7%of fixed equ ._ment cost $4,058

I% of Labor & Materials S139
Supervision& Expenses

I L_ .....
Total Annual Maintenance $14,053

! 1 ......._J___,ANNUALWASTEDISPOSAL
Containers (55 gailon drum) 16,953 kglweek x 50 weeks @ 75 k£11cf@7.4 cflbbl = 1530 bbl x S301bi $46
A._,nv& S'toraae I Sam=_.ingIbblIn60= 26 samples@ $500each 1 1 $13

11



MIXED WASTE INTEGRATED PROGRAM

..... ! T_-I 1
19-Oct-93 PLASMAARC COSTEFFECTIVENESSSTUDY

1 / I 1 ......
BASEUNETHERMALTREATMENI:-BASEDON BECHTELMWTPDESIGNsTUDY& COSTESTIMATE

I I
DESCRIPTION .....cALcULATIONS $ US x 1,000

I .........

FILENAME:PLASMA2R.XLS--

-I_t _ .... - i ........

Tror-_:)ortationI .... ] 1530 bbls @S1_/each ' _ S26
_L_o__Term Disl:)osai...&Storc_-_- 11,300 cf @$300/cf ] $3,3_
Superv_on & Expenses ............ !% of waste dtS[DOSalcost $35

L I .... 1 .........
Total Annual Waste Disposal ._ .... s3_510

,,.

• _,,

_O
, .,..



BASELINE THERMAL TREATMENT

LIFE CYCLE COST ESTIMATE
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' " iMIXED WASTEINTEGRATEDPROGRAM
! I I -_ ............. i

19_t_-93 PLASMAARCCOSTEFFECTIVENESSSTUDY .........../_ 1 ] !
L

BASEUNETHERMALTREATMENT-BASEDON BECHTELMWTPDESIGNSTUDY& COSTESTIMATE _ '
• _ t f " " l !

IDESCRIPTION !DISCOUNTEDCASHOUTFLOWBY"I:EAL YEAR (Susx 1.000)
....J . t .......... !MIDYEARDISCOUNTFACTORSAT3.7%REALINTEREST

FILENAME:PtASMA2R.XLS YEAR0 YEAR1 YEAR2 LYEAR3 YEAR4 IYEAR5 YEAR6 i,YEAR7 YEAR8 YEAR9 YEAR10

( I 0 8370 - i 0.7739 0.7441

1.0000 0.983) 0.9470 0.9131 0.8704 . 0.8048 . 0.7155 0.6880

___ I . J .... • ........

BUILDING FACIUTIES ..... _ 1 - I -
Bui_i_f_iities- Ama_0 S29.6m ' - _ ..... { i
eu_ taci.ies-Area9OO f S]].599 i i L. _ 1
Buiding facilities-Area 1000 i $21,367 ......... I .......

T-oral Building Facilities $62.577 SO SO' SO SO SO So SO So SOI SO

..... ] ] "......... ' ...... " 1PROCESSEQUIPMENT
I_) ThermalTreatment - Area 800 $26.670 ......... _ S4A65.... t S3Z)70

"" Finalforms Treatment- Area 900 $23Z)18 S3.954 ' t $3,25Q
Support Operations equipment- Area 80 M.103 S687,, S565
.SIj,pport Operationsequipment -Area90 $3.585 $60(] $493

i ! I i ............Total Process Equipment S57.976 S0 SO SO SO* S9.705 SO, SO S0 S0 $7.978

TRIAL BURN

ProcessEngineer- 2 I S42 i ..... t t
Technician (Operator) - 3 S45 _ ' -- _ i
Operating Eng,'met- 3 S45 - I t _ t....... .. _

Rod.Technician-2 ! $31 _ i _ :r --_

Laborer- 4 I S56 I0---V_t---E._g---_'-!.......................I......S34............................!.... 1 ----
Consumable Material 1 $30 I

Supervisionand Expenses " S3 I

TotalTrialBurn i S285 S0 'S0 S0 S0__ So ______SO__ SO SO SO

i i ! ....STARTUP I ............................... ! --
StartupCost I S12,447 i
Total Startup I S12.447 SO SO SO SO S°l SO SO, SO so I S0



I MIXED WASTE INTEGRATED PROGRAM

- _t, 1 I t
_-Occt-93! PLASMA ARC COST EFFECTIVENESSSTUDY

j ] t t t
'BASEUNE THERMAL TREATMENT - BASED ON BECHTEL MWTP DESIGN STUDY & COST ESTIMATE

t
DESCRIPTION DISCOUNTEDCASHOUTFLOWBYFISCALYEAR (Susx 1.000)

I I MIDYEARDISCOUNTFACTORSAT3.7%REALINTEREST
FIll:NAME:PLASMA2R.XLS YEAR0 YEARI YEAR2 YEAR3 YEAR4 YEAR5 YEAR6 YEAR7 YEAR8 YEAR9 IYEAR10

t 1._0'300__ 0.9820 0.9470 0.9131 0.8704 0.8370 0.8048 0.7739 0.7441 0.715,5 0.6880

i J

ANNUAL OPERATING
ProcessEr_ir-'_'_s-21 SI ,037 $I ,000 $964 $919 S884 $850 S817 S786 S756 $727
Technician(Operator) - 6 12.192 12.114 12,038 11.943 $1,868 11.796 $I ,727 SI,661 S1,597 $I,536

Operating En_i_r-'_.-4 SI,461 SI,409 SI,359 SI,295 $1.245 SI.198 SI.152 SI.107 SI.065 $I.024
Rad. Technician- 2 $754 $727 $701 $668 $643 $618 $594 $571 $550 $528
Laborer- 6 $2,050 $1.977 $1.907 $I.817 $I.748 S1,68(] $I.616 $1.554 S1,494 $!,437

Ove_ht Engi_r'_er_.- 2 SI,673 SI,614 SI.556 S1,483 S1.426 SI,371 11,319 S1,268 S1,219 SI,172
ElectricPower $309 1298 $288 $274 1264 $254 $244 $234 $225 $217
Natural Gas S1,090 S1,051 S1.014 $966 1929 $893 $8,59 $826 S794 $764

I_ Lubricants S61 $59 S57 $54 S52 S50 $48 $47 $45 $43
I_ CompressedGas $368 $355 $342 $326 $314 $302 $290 $279 $268 $258

Raw Materials&Chemical Additives $737 1710 $685 $653 $628 $604 $580 $558 $537 $516
MiscellaneousSupplies(Rod. Protection)I S368 $355 $342 1326 S314 S302 S290 $27':. S258 S258
_Sur'_rvision& Expenses 1121 SI 17 S113 1107 1103 $99 $95 $92 $88 $85

i 1 ......
Total Annua_ Operating S0 $12223 Sl 1.787 SI 1.365 SI0.834 $I0.418 $I0.017 19.633 S9.262 $8.906 $8.563

ANNUAL MAINTENANCE }
Maintenance Lobari $9,679 S9,334 S8,999 $8,579 S8,249I $7,932 ! S7,628 S7.334 S7,052 $6,781
Maintenance Materials $3.985 $3.843 $3.706 $3.532 $3.397 I $3,266 $3.141 $3.020 $2.904 S2.,_fz

S--upenmion& Expenses ................... S137I $132 __S$127......... $12__11..... $1/6j ..... S]!21 __S108...... $104 .... _ $96

--ji_. J......... L.................. i_- ....1 .... - ] -TotalAnnualMaintenance 10 Si3-_-800 SiT3_ .... S12.832-i1212-32-S11.7_ 111.310 110.876 S10.457 i01_.19.669

, j ..... i .... i ...... ' 1. J ..................................................................................... ±---

ANNUAL WASTE DISPOSAL _ i [

_Cc_to_r_CS5__,o__ [._---'--]] ............_IS,3 s_2S'_I! s_2S42s,_S40[ s_,S_- s_oS3------_-!s,oS--__ s_oS_SSSSgltS32S9
Tra______rtationASSay& Stora____.__L.L .... ........... 126 I- S25 124 S23| 122 121 $20 $19 $19_ S18

I

Long Term Oisposa__,& Storage S3.329 i 13.210 S3.095 S2.951[ S2.837i- S2__7"28.- S2_.624 S2.522 S2._ 12.332
'Supervision& Expenses _ $34 j, S33 $32 $30 $29 $28 $27 S26 $'25 i $24

t i t t 1 ti - _! 1 t 'Total Annual WasteDisposal I SO $3,446! $3,324 $3,2[]5 $3.05,5I $2,938 I $2,825 i 5"2.716 S2,612. $2,511 i $2.415



t MIXED WASTE INTEGRATED PROGRAM

I t 1
19-Oct-93 PLASMA ARC COST EFFECTIVENESS STUDY

i i i
BASEUNE 11,IF.RMALTREATMENT -BASED ON BECHTEL MW-rP DESIGN STUDY & COST ESTIMATE

I i I
DESCRIPTION DISCOUNTEDCASH OUTFLOW BYFISCALYEAR (SusxI,[]00)

I MIDYEARDISCOUNTFACTORSAT3.7%REALINTEREST
FIll:NAME:PLASMA21_.XLS YEAR0 YEARI YEAR2 YEAR3 YEAR4 YEAR5 YEAR6 YEAR7 YEAR8 YEAR9 YEAR10

1.0000 0.9820 0.9470 0.9131 0.8704 0.8370 0.8048 0.7739 0.7441 0.7155 0.__N_0_.

Subtotal I S133_84 S29,470 S28,419 S27,402 S26,121 i S34,823 $24,152 S23_25 S22,330 S21,472 S28,624

Contingencyl @ 25% $3,183 $7,367 $7,105 $6,850 $6,53(]! $6,280 $6,038 $5,806 $5,583 $5,368 $5,162

i
I_.nnn inl I ifn CVCI_ COSt $136,467 $36,837 $35,524 S34,252 $32,651 S41.103 $30,190 $29,031 $27,913 S26,840i $33,786

U3



MIXED WASTE INTEGRATED PROGRAM J I
I I i i I ii i

i9-Oct-93 PLASMAARC COSTEFFECTIVENESSSTUDY _ J '
I i I I I

i m

BASELINETHERMALTREATMENT- BASEDON BECHTELMw'rP DESIGNSTUDY& COSTESTIMATE
J ........

DESCRIPTION DISCOUNTEDCASH OUTFLOWBYFISCALYEAR (Sus x 1,000)......

J . MIDYEARDISCOUNT FACTORSAT 3.7% REALINTEREST
FILENAME:PLASMA2.R.XLS YEAR 11 YEAR 12 YEAR 13 YEAR 14 YEAR 15 YEAR.16 Y'EAR17 YEAR 18 YEAR 19 YEAR20 TOTAL

0.6615 0.6361 0.6116 0.5881 0.5655 0.5437 0.5228 0.5027 0.4834 0.4648

BUILDINGFACILITIES t t i
Buildingfacilities-Area 800 I ' I S29,610
Buildingfacilities- Area 900. . _ . i S11399
Buildingfacilities- Area 1000 ........ $21,36.7

l , ,

Total Building Facilities S0 $0 S0 S0 S0 SO S0 S0 SO S0 S62,577
I ' ' ........... i -

PROCESS EQUIPMENT
I%)
4_ ThermalTreatment-Area 800 S3.016 i S2.479 S40.3[]0

Final Forms Treatment - Area g00 S2,671 I S2,196 S35,689

Support Operations equipment - Area 800 $464 S381 S6,200
_upportO|)erationsequipment -Area 900 S405 _ S333 $5,417

J I !
TotalProcessEquipment SO S0!, SO SO S6.557 S0..... SOJ SO_ S0 , S5.389 S87.605

!

TRIALBURN I
......... t s42Process Engineer - 2 ....... L .... l

Technician(Operator)-3 I 1 S45

OperatingEngineer-3 [ M5
Rad. Technician - 2 S31....

Laborer - 41 .. .............. $56
Oversight Engineer- I $34

Consumable Material i i _ $30
Supervisionand Expenses I t i

l " t i_ _, s3

Total Trial Bum SO S0 SOI} SO SO , , SOi SO S0 SOt SOt. $285

STARTUP i J _ I i Ii i ] ] s12,_47s,_=co,, i ! ! ., ..



ti [MIXED WASTE INTEGRATED PROGRAMJ J J [ . t_ l, ,!l
i9-0ct-931 PLASMAARC COSTEFFECTIVENESSsi:UDY

..... 1- J i 1 I...... ] I ] i i 1
BASELINE.,THERMAL!TREATMENT-BASED.... ON BECHTEL_[MWTPDESIGN,STUDY& COSTESTIMATE,....! i !

t I | _. l i ..... ,
iDESCRIPTION DISCOUNTEDCASH OUTFLOWBYFISCALYEAR ($ us x 1,000)

i !MIDYEARDISCOUNTFACTORSAT 3.7% REALINTEREST I

FILENAME:I_LASMA2.R.XLS YEAR 11 YEAR 12 Y.EAR13 YEAR 14 1YEAR15 YEAR 16 YEAR 17 !YEAR18 YEAR 19 IYEAR20 TOTALI
0.6615 0.6361 0.6i 16 0.5881 0.5655 0.5437 0.5228 0.5027 0.4834 0.4648,......

Total Startup so so so So so so so so i so so s12.447
_ "'

ProcessEngineers - 21 S699 ;, $672 S646 $621 S597 S574 ....5552 S531 t $510 S491 514,6,32

Technician (Operator) - 6 S1,476 $1,420 S1,365 51,313 $1,262 $1,214 51,167 51,122 I S1,079 S1,037 $30,927
Operating Engineer - 4 $984 $947 $910 5875 5841 5809 $778 $748 _ 5719 $692 520,618
Rad. Technician - 2 5508 S489 S470 S452 S434 S418 S386 i S371 S357 S10,641

t,o Laborer-61 SI,;381 51,328 51,277 51,228 51,181 si,i35 5i.092 51,050 51,009 5971 S280931

u_ OversightEngineer-2 51,127 51,084 SI,042 51,002I 5964 $926 ;891i 5857 5824 $792 523,611
ElectricPower 5208 5200 $193 $185 S178 5171 ;165 S158 $152 $146 54,365
Natural Gas 5734 $706 5679 5653 5628 $604 S580 $558 S537 S516 $15,380

LubricantsI $41 $40 $38 537 535 S34 533 $31 $30 529 5866
Compressed Gas S248 $239 S229 5221 $212 5204 S196 S189 S181 5174 55.196
Raw Materials&Chemical Additives" 5496 5477 $459 5441 $424 5408 5392 5377 S363 $349 $10,392

Miscellaneous Supplies(Rad. Protectior 5248 5239 5229 52.21 5212 5204 $196 5189 $181 $174 $5.196

Supervision& Expenses $82 - 578 575 572! $70 567 564 562 S60 557 51.708

L I ITotalAnnuaiOperating _ '$8,234 S7,917 S7,612 $7,320 57,039 56,767, $6,507 56.257 S6,017 S5,785 5172A62

I I I ..........................i......... ....
ANNUAL MAINTENANCE -- ] --' / I _............,

Maintenance Materiais .............. '-__S2.-685- .S2.-58½-S2.482 I- 5'_.387 [ S2.-_5 ___$2,207,.S2,j27___2,040.I Sl,962-[s1,8_ 556.232
Supervision& Expenses .. 592 589 585 S82 [ 579 S76 i S73 $70 I S67 565 .. 51,928

TotalAnnual Maintenance ....S9,296i 58,939 58,595 $8,265i 57,947 57,641 $7,347 57,065i $6,793 56,532 5194,724
i I ! J

ANNUAL WASTEDISPOSAL _
Containers(55gallondrum) S30 S29 s28i s27I s26 s25 1 $24 $23 $22 $21 $636
Assay& Storacle 1 I S9 S8 $8 I ' 58 I 57 57 I -S7. $7 S6 56, S180



,i 'M,X Dw,.,sT NTEGR,.,TEDPROGRAM i
i I i' i 1 _..... T ! ..... ,i 119-Oct-93! PLASMAARC COSTEFFECTIVENESSSTUDY -ii I , l

--_- -4- " _ _---'_ ........"t !! 1 I 1 _ , l ,
BASELINETHERMALTREATMENT- BASEDON BECHTELMWTPDESIGNSTUDY& COSTESTIMATE
" _ l ' ' I I ! i 1 .... t, , .

DESCRIPTION 1 DISCOUNTEDCASH OUTFLOWBYFISCALYEAR (Sus x 1.000)
MIE)YEARDISCOUNT FACTORSAT 3.7%REAL INTEREST ii

F.ILENAME:PLASMA2R.XLS YEAR 11 YEAR 12 YEAR13 YEAR 14 IYEAR15 IYEAR16 YEAR 17 t'_EAR18 YEAR 19 YEAR 20 TOTAL
i

0.6615 0.6361 0.6116 0.5881 0.5655 0.5437 0.5228 I 0.5027 0.4834 0.4648

Transl:)ortat.ion $17 $17 $16 $15 i $15 $14 $14 I $13 $13 $12 $360

Long Term Disposal& Storage $2,242 $2,156 $2,073 $1,994 I S1,917 $ 1,843 Si ,772 S 1,704 S1,639 S1.576 $46,972
Supervision& Expenses $23 $22 $21 $20. $20 S19 S18 S17 S17 $16 $481

....

Total Annual Waste Disposal $2,322 $2,232 $2,147 $2,064 S1,985 $ 1,908 Si ,835 S1,764 S1,697 S1,631 $48.630

I
Subtotal S19,851 $19.089 $18,354 $17,649 $23.528 $16,316 $15,6891 S15,0861S14,507 iS19,338 $578,730

a_ Contingency @ 25% S4,963 54,772 54,589 s4,412 $4.243 s4,079 s3,922 s3,771 t $3.627 t $3,487 s107.I37i 1 i
Annual Life Cycle cost 524,814 523,862 $22.943 522,061 $27,770 520,395 519,611 $18,8571si8,1331$22.825 $b85,867

] I , , L i



BASELINE THERMAL TREATMENT

CAPITAL COST ESTIMATE
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I I
MIXED WASTE INTEGRATED PROGRAM

I
PLASMA ARCCOST EFFECTIVENESSSTUDY....

BASELINETHERMALFLOWSHEET CAPrrALCOSTESTIMATE
II I I IH

FILL=NAME:PLASMAS.XLW

..

OCTOBERt9.1993
.- ii

UNIT FACTORS COSTS
i,,i n ii | i

LABOR LABOR
t ill i i,i i i

ITEM DESCRIPTION UNIT QTY MHRS RATE MAT, ,EQUIP S/C ,, LAB MAT. EQUIPT. _SUBCONT. TOTALi,

_ _SATMr_,SQUn'Mmcr-AR_,800 ....
370 LOWRESIDUETHERMALTREATMENT EA 1 .... 950 27.4 $270,000 $26,030 $0 $270,.000 $0 _96,..030

CONTROLLEDAiROXIDATIONFURNACE ....

380 CONC ORGANICTHERMALTREATMENT EA ! 500 $27A0 $50.000 $ !3.700 $0 $50.000 $0 $63,700

OXIDATION FURNACEBURNER ..

470 IHIGHRESIDUETHERMALTREATMENT EA I 1.210 $27.40 $168,(100 $33.154 $0 $168,(100 $0 $201,154.........

ROTARY KILN INCINERATOR
OO

375 HEAVY ORGANIC THERMAL TREATMENT EA 1 1,030 $27.40 $55,000 $28D_2 $0 $55,000 $0 $83_222

CAR BOTTOMFURNACE

670 GLASS MELTER EA I 12,000 $27.40 $0 $5,304,000 $328,800 $0 $5,304,000 $0 $5,632,800

CERAMICJOULEMELTERW/SPOUT .

770 FERROUS MELT/SLAG EA 1 i_90 $27.40 $1.531,000 $35,346 $0 $1,531,000 10 $1.566,346...............

CERAMIC ELECTRICHEATEDMELTERW/SPOUT

775 NON-FERROUSMELT/SLAG EA I 1,290 ! $27.40 $1.531,000 $35,346 $0 $_331.000 $0 $1,566,346
i

CERAMIC ELECTRICHEATED MELTERW/SPOUT .., ..... ,

480 SECONDARYCOMBUSTION EA i 1,624 $27.40 $263,250 $44A98 $0 $263,250 $0 $307,748

REFRACTORYLINEDCOMBUSTIONCHAMBER

490 OFF-GAS TREATMENT SYSTEM EA i 678 $27.40 $67_110 t $192i77 _ $0 $67A00 $0 $85,777
..... - ............................................................... I .................

MISCELLANEOUSEQUIPMENT .......

i60 MERCURYBAKEOUT EA I !.250 $27.40 $120.000 $34,250 $0 $120.000 $13 $154.250...........

ELECTRICREFRACTORYLINED FURNACE L i
F

562 MERCURYSEPARATION EA 1 300 $27.40 $20.000 $8,220 $0 $20.000! $0 $2B.220

MERCURY ABSORPTIONPACKEDBED...... b

565 MERCURYCONDENSATION EA ! 844 $27.40 $119.500 $23,126 $0 $119,500 i $0 $142626.....

CONDENSER.REACTOR,PUMP.TANK,ETC. .

5/0 NON-METALLICS DRYING EA ! 2.120 $27.40 $238.000 $58.088 $0 $238.000 $0 $296.1_88



1 ! I *
MIXED wAs;rE INTEGRATED PROGRAM

....... i
I ......

PLASMA ARC COST EFFECTIVENESS STUDY , .

BASELINE THERMAL FLOWSHEET .... CAPITALCOSTESTIMATE
, ,.

.,

FILENAME:PLASMAS.XLW

OCTOBER 19,1993
i

UNIT FACTORS
I ii

LABOR LABOR
i ii i ii

ITEM _IPTION UNIT QTY MHRS RATE MAT EQUIP S/C LAB MAT. EQUIPT. SUBCCNCF. TOTAL
i

ELECTRICHEATEDTUNNEL KILN

S_AL DIRECT E_JIPMENT _ 23,086 $27A0 9.736.950 0 687.3_ 0 9,_ 0 t0.424_1_

IPROCESSCONTROLS@20_ I LOT ] ! 5.017] $27.40] $1,947,390I $137,4711 SOI $1,947,3g0] $0 I $2,084,861

TOTAL DIREL_ EQUIPMENTCOST LOT 30,]03 $11.654.340 $1124.828 $0 $| 1,684.340 $0 $|_.

INDIRECT FIELDCOST @ 28t75% 1 I I l I _18.621t 15230.9521 $0 I $g49..¢/3

SUBTOTAL CoN'rRACTORS FIELD COST $1,443.448 _0 $11.915.292 Sit) $13.ql_L_10

t'O ICONTRACTORSOtH &P @ ,1,% I ! I I $216.51"/ I 50 J 5.595.,6, I SOI $812.282.-,,¢.:
_,O TOTALCONTRACTORSFtm.DCOST- w_ue $t.6_.966 so $1_11,o56 So $|4_nL_:

stm-rOTAL FmLD COSTS- wm_.m SlS.._U_

leNou_eeeR_o, oesxoN, _se_'re2_ ! I I I I ! I I s3.8_. _s

sum_rrAL-wnm_ s_ass.i_

IPROJECTMANAGEMENT . 6% I J J I I I I I $1,169,109

SUBTOTAL- WIPM S20.6.54.2_

CONTINGENCYO _% _____ _ . SS.t63..566

I i

ESCALATION FRpM IST Q'rRFY92 TO4TH (_'R FY93 / / ....... _l.gU

I'OTAL_ TREATMI_T _ -AREA 800 S26JS_.819
i .....

i i llll

PINALFORMS TI_A_ _- AREA 900 .........

195 LEADPOLYMEI'.ENCAPSIJLATION EA I 452 $27.4 _308.K00 512,.385 SO $30_ $0 _321.18_.......

29_ GLASS MELTER EA I 6544 $27.4 $5.219,000 $179_ $0 $5,219,000 $0 S.%39Lt06.,, = , i ....

395 MERCURY _Y_t_ S_ m_ _ I _ I $274 .... $1J.700 ........... $_ ...... _ $15._ SO S_

585 MERCUTY D|s'r/LLAT/ON EA ] 92 $27.4 ......... $24,000 $2.521 _ $24JD00 $0 $26,521.....

695 SUPERCOMPACTION EA I 9004 $27.4 $3,170,600 $246,710 $0 $3,170,600 $0 $3,417,.310

SUBTOTAL DIRECTEQUIPMENTCOST..... 17.272 $2"7.40 _0 $tl.920.500 ,,, $0 $473.25"3 St) $8.920,.e_) _0 $9.393.?_3



j ........

M_D wAsTE INTEGRATED PROGRAM I

I .....

PLASMA ARc CO_I"EFFECTIVENESS STUDY

..... .........

BASELINE _IERMAL FLOWSHEET CAPITALCOSTESTIMATE............
....

L ......

OC'TOBF.R19,1993
.. i i |1 i i i i

UNIT FACTORS
• iii

L.'._ _ i i ii i iii i

rr_ _ v_rr qr_ _s _ M^T e_ S_ _ MAT. 'r_a,r. P_ccwr. _r_
,, |i

PROCESSCONTROLS @20_ LOT I 3.45,4 $27.40 $1,784,100 I $94.651 10 $1,71M.100 lid $1,r/L751

"I'OTALDIRECTE(_P_ COST LOT 20,726 $10.704.600 $.567.903 $0 $10,70.1,4_) SO $11._/"_

SUBTOTALC_NTRACTORS FIELDC_'T _J93.1_1 $0 S|0,_13 $0 $II,_.444

TOTALL"ONTRAC'fORSFIELD COST- W/MARKUP S1,lO.,_i6 _ St 1,406.'_M SO S12S_,6_9

SUBTOTAl, FI_I) COSTS-w_.M sl_o4._m

SUBTOTAl,- WtED&I $17_55J36

suBTar.,a.-w,_ SI_U_

)C.OerrU_GEF,C¥_)25% ....... I ........ RSn._r)

.... ii , i

RT OPERATIONSE_ - AREA,800 ........

If){) FEED AND SEGREGATIONHANDLING ........ SO ,,$51_64 $5I_64

280 SECOND STAOE GAS HANDUNG ................... ) ....... $7.804 $t42.400 $tS0,2lH

190 OFT-GAS _-UP $1 I.I59 $127.733 $|38,J1_
1 ...............

ATM_IC PROTEL"TION $35..T_ _2_6,416 S262.000

,TO5.,128 $210.166 $24.5..q94
900 CONTAINERDECONTAMnqATION _ .....
1100 LOW LEVELWASTEHANDLING $18...'_ $112.216 $1.._10.6_

1200 PACKAGEASSAY $11..549 S365.96_ S_r_.S 17
,,

1300 ANALYTICAL LABORATORY ..... $19_ $|42.400 , , $161809

_.!_ 528.48O 536.2841400 RECORD KEEPING _,

i H III IIII



1 .... | .......... • ............

MIXED WASTE INTEGRATED PROGRAM

,[ ,,

'PLASMAARC COST EFFE_i'IVENESSSTUDY ....r

BAs_,_E_M_. _OWS.Em" I _ ........__ COST__
I .... i,, ,_ I '' '......

F._NAME: PLASMA3.XLW ,_

_- _' I

UNIT F^_ C13ff13
ii i ii

i n i i i

rrF_ _ umr OTY mm MAT EOtm' SX:, tan MAT. r=_n,T, sXm(x_. TOTAL
SUeTOTALOmECTSUPPORT(mmm_'nO_SCOST Si4_,t_ $L4mJn4 St,S._t,_

TOTAL mmml"suppowr _TK)NS COST SV;6,._O St,Ut.S_ SO SO St,l_tiS

mmmscr EmLD cos'r o 2sns- I ! I I I I I sm.4431 t,_.*u_ I so I so t sttt.m

SL.'BTO'rALCX:XClX._.--qJRS REID c'osr $:_.eD SL13"t..q2 SO SO $2j_.01_; I

_,_,_.._o.._.,,_. 1 I I I I l I I .,,_,,I --,,t ,o .ot ,_,,
f-#.) TOTAL _ IFEU) _- W/MAJRKUP $355..18 $1.124.881 SO SO

- co..._-.o._^o_..o. I I I I I I t I I i ! -,,_,
_AL _ OOSTS- WK:M

_,_,_._._,2,, I I I I I I t I I l I -,,--,
SUBaXIrAL- WtEOad S2J_JrIo

SUBTOTAL- WIPM S3J'r;._42

CONTINOENCY, 7.5_t ' J --- I ...... 41_/_.4_
Sl3lm

E3CALATIONFROM IST QTR F3'92 TO 4TH_ffR FY93 ........

rOT_Stn,t,O_om_'rmm _, .O_ am_ . s4.N¢_o
iiii

i i iii ........

to_ s44.Ta4 t44._u

tOO _ AND SBGREGAT',ON_ ....... ] ---_- tT_ --S-t-24"-L--_ ...... j St3tatO2t0 SecoNDs'rm.__ __ .......... _ ....................
290 OIFIF-GASCLEAN-UP ..... I _____L748i .... _SII I..s_r)' $121..1:_

1 t t,._ --, s,,,.um

t too LOW LEVEL WAS'rE HANDUNG ___ __........

1200 PACKAGEASSAY ..... $10.019 $319.708 .IEI29.797

1300 ANALYTICAL LABORATORY ,,, Sl?._13 L $124.400 $141.44:)



i I ...... i

PLASM^_CCOST___-'r_v_,_sss'ruDv
.... i .....

i

- BAsmN_._,_ FmWSH_"r .... c._rr__ _,_^_
............ L r '.... _

....... m -

FII,ENAME:_.XI.W
. • , . .

OCTOBER I9.1993

UNIT F_ COSTS

ITEM , _Ol,,I uNrr QTY _ IMAT EQUIP StC _ , MAT. EQUIPT. SUINL"ONT.1 TOT.qL.T

1400 _ ICIEEPIiq(3 I 1_117 _ J_li,J_

SUBIOTAL _ _ _11ONS _ $121.557 $1.22_N8 $_,1e5

TOTAL DIRECT_ OIq_P.ATIOI_COST SI54,2U SI._ SO 18 $_

SUBll)TAL CONI'RACTOR5_ COST S369.,qT0 Sl..qlS.g_ SO SO $1U

t_ TOTALCOLqllt._'IOBS FIB.D COST- W/M_JUCUP S3tO.465 Sl_ SO S0

SUBTOTAL FIELDCOSTS - WtCM S2.m_...14!

SUBTOTAL-W_EDdU Sa.61U_

SUBTOTAL- WmM S2.7"16.0_

ESCALATIONFROMIST QI'R FY_ TO4TH Qll FN'93 St |4,.q13
ii

tOTAL sId_lq31cr_TIONS EQLqI_4ENT- AItlEAg00

i

ii i i ilu .................................. _ .....

_ F_ - AlitSA100

EAKI'HW(3t_ S43.7"_ 13.11t9 S,O..q_........ ....... ..............

" _ _ ............ ] ... st,r;t,ls.s ...s699,._2! I SI_I

;_ S8,a,'n'3) 112.731 _diO.6l I _lg2._ll_

_rv_ ...................... _.6._ 1 SLSOt.z_ .... st_ S2.4m__.7_



r ' l J ....
MIXED WASTE INTEGRATED PROGRAM .........

PLASMA ARC COST EFFECTIVENESS STUDY I....'I ..... 41 ..... _ ,_ , = .........

= =

.... BASELINETHERMALFLOWSHEET t ,...,sr_• _.,..,_,""""AL""_ ESTIMATE _
_--I ..... 1 .......... = i ii .....

,, . • , _ . ...... = ........

RI..ENAMIE:Ft.ASMAS.XI..W
,._...... _ = ...............

.......... ' ..... t .....

OCTOBER19,1993
., ..... in I

UNIT FACT(mS COSTS
........ i H i ill I ii

LABOR LAIK}R
ill mill u ii • i

_ mcr orv ==ms ¢,_ MAT _ _c _ MAT. mum'. j su_owr. Tor_
, ,. ,,

..... ELECTRJtT.AL , ........... S8R1.943 $43_2S0 ........... SI.4_7.I_

iNSTKUME/_ATK_ $148jM_ SI..129JU $I.4"UI............. _ . . ................ . .......

_ PAD S74.3_ S!._1.910 S229.2_
I

...... • ,

_ PAl) I $42,.tO4 S_I4S SS74 S_323

I_rAL._mL"TIR,_FAClUl"I_COST _ _ m _ SllJ_.3_

SUIFrOTAL_ RB..DCOST

TOT/d, COIr_t,_'O_I:mLDCOST-W_I_ ST.ID0.._4 S7.,'_0.._2 SO SI.O01.UD SI_I0m0!

SOBTOI"ALFIELDCOSTS- W_M $UU_7377

S_rOI"AL- WlgIMtl _A3a.s'r2 i

StmlX)TAL-W#_M _Id_
i !

CONTINGENCY@ 25% S&Ir_ZJIO/........

_11ON FROM IST _ FY92TO 4TH QTIt FYg)

u .......................................................................................................................

_ F_- AIURA_00

$I"/.179 $I.499 $_
_ORK ...................................................

STEEL ...........................| m_m. rm_o ,, s-.._

.... XVAC .................. I $163.101• $",46.101 ...... _ S_'?'_ :

III IIII



..... I .......... i ....
/MIX wAsT[ 'EORATEDPROORAM ...............

I ...... , ....... (

_.ASMAArccOST__V_ STUDY ..............................

, ,......

' nASF_.UNE'mERMALFLOWSXE_T t - 8A_ALCOSTESrmATE. .. iii i,i i " " _I ..........

IqLENAME:_.XLW

• .' '...i ...' ' 1 ... _ ............... ..... '; -- ...........

OC'TOBI_ 19. 1993
, _ ,_ i i it i i i i l i l

UNIT FACYORS COSTS

l ii l l l II I II Ill II I[

_ _ OTY _ IRATE MAT i_IIJ'P SiC LAJ MAT. E(_UIi_. $1,11M_I_. qrOTAL

nCS1?.U)4J_NTA33ON ........... s._,.sa? s.sz!,,_)_ , ,. sdm, zn

MI_HA)Cr_.AL _ PAD ..... _ ........... s_.ta3 sdm.tgl , . m).))(
UTK2rY PAD $16,(0J _ 5333 $41,321

Oa TOTAL_ ntm_nco p_ COST Sl,4tS,967 S2.48(.3t2 SO S3_O81 S(_)6.0m

S-qJBT(YrAL(X)N'TltACT_ PlELD_ $2,(m0,_ $Z.qJe0,3t3 $0 $36&j'81 _;

.,.. t(,z-¢_

tOtm._mUDCOST-W_mZIn) _ sxo_(m se s3stme )t,i_
c-ossrrtm'rmsum_c_)rr* m_ I I l J I I t ! i suum
stmot,J,mu_costs-w_:u " s'_

SUBTOT_J..- WmD&l 1_)_

StmTOTAL- W_PM

I_Y 0 25% ................................ . SZ)I&1)_,,.

:_-mwmz ...... s3t-6L!.... _')5, s3o_,.,

gl_.?(J0 $50_.116 $1_CONCh__ ....

__ $65,339 S_$.124 $210,(63

AI)_H_ ............ t s6.42_ 5_.a93,_ . .soj..ot5 s_,.53"7uv.*.c L......... s3m.t_ st._n2J_ sJ2(_oo i St.))v.lm



I I
MD___.D WASTE INTEGRATF.D PROGRAM

1
PLASMA ARC COST _CTIVENF-SS STUDY

I

- BASF.I.INE THERMAL FLOWSHEET CAPITALCOSTESTIMATE

......

•71__:NAM__PLASMAS,XLW ........

OCTOBER19.1993

UNIT FACI'O_ ,

LABOR
iiii

ITEM DF='+_IPT1ON UNIT QTY _ RATE MAT _IP SK_ LAB MAT. EQUIIrr. SIJ_tCuiq'lL! iu_AL
S!0_20 _2a.¢_5 s25t.8_ i

EQUlpUt_tcr .,
$6.$4.2"/2 $11t.236 $g9.100 $1.461,tM,

PIPING

mPCnUCAL S62S.J_ S4S2.209 SLOe!joe
INSTRUMENTATION $1m.,.M_ $960,.T_ SIJ_'7.732 [

M__+_L_tCALUTUXr_PAD ts3._ s11L_9 sl_,._

ELEcre4CALUTn.r_PAD $30,S47 s,_a4 s624 s",6.o_
t_ s2.?3t.252 s071.255 so _ _/.._t.3_
t,el TOTAL DIRECTBLqIJ)llqO IFACHATIESCOST

StmTOTA[.coK'r_cro_ _COST S4,7_U041 SS.336J_ SO S6aSJ_ SlO,lm._

CONTRAC'I_RSO/H&P.IS/S/S+ I I I I l 1 I _17.7411 +:_+,.U21 S01 tmaml SI.0UUm

"rOTAL+CTOItSFmLD+- W/MAZKt_ _ _a_l,#.,l SO rno.131 +11jI_ooI

l_o._o..,+^o-_+,o+ I 1 1 l 1 l I l I l I I-.,._
SUBTOPAL_ COSTS- W/CM $1_L01_.IJ!

SUBTOTAL- WtED&! S15.610_!

SUBTOTAL- W/PM SI6,547j_41
$4.136.910

CONTINGENCY@25%

ESCALATION FROM l._rl"QTR FY92TO _ QTR F3'93 .............._ .....................................................................

.........TOTAL BUILDING FAf'TI.ITIES- .&m_&t000 ....... _1_.141

NOTES

I , "

iTflERMALTREATMENT EOUIPMENT COSTS -AREA gO0 .

_PMENT COSTS ARE TAKEN FROM THE BECHTEL Mw'rP BASElJNE PROCESS EQUIPMENT LIST,PAGES 9/14&.10/14,DATED 9/3/92.



' i I....... _ J

, I .....

? SA l -F.... t '.....
-  AsE,.t HRMA'-n.ows, t t co,.,,,cosT 1 l

___ _FII.ENAME: fR.ASMAS.XLW ....... t

' i I
im

u._,F^Cro_ , t corn , ,

rrr_ oe.sc:ewno_ umr on' ram' MAT 'r_ _c LAB MAT. _tm,r. is,scOrn, mr_
,, ,, in !

L.smOR_ FOR mSTAla._G THE EQUIPMENT ARE TAIKEN FIIOM THE BECITI'EL MWTP BASE1.,INE COS'l" SUMMARY FOR THE THERMAL TIREATMENT AREA 8flO. 1
FIELD INDIRECTS, CONTRACTORS Ott&P. CONSTRUCTION MANAOEMENT, A/E COSTS AND CONTINGENCY ARE CALCULATED J' i ' !

ESCALATION IS ADDED TO BRING THE COSTS FORWARD FROM THE !ST QUAR'TEI_ OF F'YtY2..TO THE 413-1 QUARTER OF FY93. , I

............ [ qTHE ESCALATION FACTORS WERE TAKEN FROM THE DRI - ANTICIPATED ECONOMIC ESCALATION RATES FOR DOE CONSTRUCTION PROJECTS. ,.....

UPDATED FEBRUARY 1993.AS SUPlX,.IEDBY THE ENGINEERING FACILTIF_ DIVISION OF LOS ALAMOS NATIONAL LABORATORY. ] , .

THE PURCHA-_ED EQUIPMENT COSTS ARE TAKEN FROM THE B_ MWTP BASELINE PROCESS EQUIPMENT LIST, PAGES 9/14 & I_14. DATED 9rJ/tY2.

I.ABOIR COS'I_ FOR INSTALLING TI-IEEQUIPMENT AIIIIETAKEN I:ROM _ B_ _ B_ _ SU_ Y _ _ nN_ _S _TMENT AREA 90IX ..........
, , , !

FIF1.1bINDIREL'I_, CONTRACTORS OH&P. CONgTRUCTION MAN AGEMENT. A/E COSTS AND CONTING_Y _ C__. ,, I ......!
Li ii

- t iE._AI...ATION IS ADDED TO BRING THE CX)STS FORWARD FROM THE IST QU_ _ _gx m _E 4_ _ _ _93- [ .... I

THE ESCALATION FACTORS WERE TAKEN FROM THE DRI - ANTICIPATED ECONOMIC ESCALATION RATES FOR DOE CONSTRUCTION PROJECTS.

I l t t + '
THE DIRECT COSTS FOR SUI_ORT OPERATIONS WERE CALCULATED FROM THE DIREC'T RATIO OF EQUIPI_EN"r_ COSTS FOR THETHERMAL TREAT'_IEN.T..AREA_ I____).........

AGAINST THE TOTAL DIRECT COST FOR ALL PROCESS EQUIPMENT. THL_ PERCENTAGE A'OXIMA_ 2R-5"-_._____ "-_ ] --i_

ALL INDIRECT COSTS WERE ALLOCATED USING THE BECHTEL RATIOS, AND ESCALATION WAS ADDED AS INDICATED IN _ THE I_COCESS EQU_ENT SECTION.

I'HE DIRECT COSTS FOR SUPI:_T OPERATIONS WERE _TED FROM THE DIRECT RATIO OF EQUIPMENT COSTS FOR THE FINAL FORMS TREATMENT AREA 900
1

AGAINS'T THE TOTAL DIREC'T COST FOR ALL PROCE;SS EQUIPMENT- TH_ " " i .......... [ _ ......... L..... I i

ALL INDIRECT COSTS WERE ALLOCATED USING THE BECHTEL RATIOS, AND ESCALATION WAS ADDED AS INDICATED IN _ PROCESS EQUI.PMF-.N'T SECTION. !



I i I !MIXED WASTE INTEGRATED PROGRAM J , ,.
L

I .... i ..........

PLASMA ARC COST EFFECTIVENESSSTUDY t

BASELINE THERMAL FLOWSHEET _ CAPITAL COST F.STIMATE........ i

FILI_AME: PLASMAS.XLW . .

I •

OCTOBER 19. 1993
,i , i i i ii i

UNIT FACTORS COSTS
i ii i

lABOR LABO_
, i iii , i i i i

rr_ _oN unrr Qn- _.ucs RATE MAT _QUn' SIC _ .AT. E_wr. st_coNT. TorxL

, .

THE RATIO OF BUILDING SPACE ALLOCATION FROM TABLE ll OF THE BECHTEL STUDY. THIS FACTOR APPROXIMATED 20.9q_. OF THE BUILDING FLOOR AREA (! 3._500 SF/64.700SF).

....... t tALL INDIRECT COSTS WERE FA_ USING THE BECHTEL STUDY FACTORS. ...........

ESCALATION WAS ADDED IN THE SAME RATIO AS SHOWN INTHE EQUIPMENT COSTS. . .

"'I BUILI_ING FACII_IIES CO_TS- AREA 900 ,

USING THE DATA SHOWN IN THE DIR,BCTCOST S SECTION OFTHE BECHTEL MWTP BASELINE ESTIMATE FOR THE PROCESS BUILDINGS. THE COSTS WERE FACTORED USING , .

THE RATIO OF BUILDING SPACE ALLOCATION FROM TABLE II OF THE B_ STUDY. THIS FACTOR APPROXIMATED 8.2_. OF THE BUILDING FLOOR AREA (5.300SF164.700SF).
I i

ALL INDIRECT COSTS WERE FA_ USING THE BECHTEL STUDY FACTORS. ), ..............

ESCALATION WAS ADDED IN THE SAME RATIO AS SHOWN IN THE EQUIPMENT COSTS.

_ l
BU_INGFAC._rmsCOSTS-ARE.I_ I .... I
USING THE DATA SHOWN IN THE DIREC-'TCOSTS SECTION OF THE BECH'I--r_.LMWTP BASELINE ESTIMATE FOR THE PROCESS BUILDINGS. THE COSTS WERE FACTORED USING

THE RATIO OF BUILDING SPACE ALLOCATION FROM TABLE !1 OF THE BECHTEL STUDY. THIS FACTOR APPROXIMATED I5. l%. OF THE BUILDING FLOOR AREA (9,750SF_64.?00SF).

_..... _- i t ..... ! ........ i ' 'i I ,.. i , '.



ALTERNATIVE THERMAL TREATMENT
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I
i [ i I

MIXED WASTE INTEGRAIED PROGRAM
I I i I

19-Oct-93 PLASMAARC COSTEFFECTIVENESSSTUDY
I I I I

_,LTERNATIVETHERMALTREATMENT- BASEDON CHEMICALTECHNOLOGYDIVISIONPLASMAFURNACE
I I

DESCRIPTION CALCULATIONS $ US x 1,000
I

FILENAME:PLASMA1R.XLS

I 1
BUILDINGFACILITIES S17_303
Bulldlngfacllltles-Area800 S¢o oiiachedes|imate

Bulldln0 facUlties-Area900 S_o c,i_achedestimate $6,793
Bulldlngfacllltles-Area 1000 Soe attachedesHn-,ate $25.004

I I $49,100
TotalBulldingFacllltles

I I
PROCESSEQUIPMENT -- ---- -- $7,610

_o ThermalTreatment-Area 800 -----------See atta---------chedestimate

FinalForr(_Treuln-,ent-Area 900 _ S_ attachedestimate S909

SupportOperationsequipment-Area 800 S_ _itachedes|irr,ate $2.956

SupportOperatlonsequipment-Area 900 S_.outlachede_iln-,ate $353
I I $11,828.

Tota____llProcessEquipment _

TR-R_L S42
_Proce:_sEnglneer-2 2x 10Days @ 24hrs/day@ S88/hr
1echnlclan (OLPerator)- 3 _s @24 hrs/day @ $62/hr $45

3 x 10Da_y_s@24 hrs/day @ $62/hr $45
3 $31
- 2 x 10Days@ 24 hrs/day @ $64/hr
.......... 4x I0Days@ 24hrslday@ $58/hr .............................................$--_--_

OverslghtEnglneer I !Ix 10days@ 24hrs/day@ $142/hr $34- _--- - _ $30
Consumable Material |0 _ @ $3,000/day______ __ 53

__ I% ofLabor& Materlals
Supervlslonand Expenses __

I $285

TotalTrialBurn
- _ _ _ ..... $9,362

l.,_=rl i1,"_ i

Cost



I i J
" MIXED WASTE INTEGRATED PROGRAM

I I I ,I ,ui

19-oct-931 PLASMAARCCOSTEFFECTIVENESSSTUDY
1 1 I I, 1

ALTERNATIVETHERMALTREATMENT- BASEDON CHEMICALTE('HNOLOGYDIVISIONPLASMAFURNACE
I I

DESCRIPTION CALCULATIONS $ US x 1,000
I ......

FILENAME:PLASMA1R.XLS

TotalStartup $9,362
I

ANNUALOPERATING
ProcessEngineers- 2 1x250 days @ 24 hrs/day @ S88/hr $528
Technician(Operator)-6 5x250days @ 24hrs/day@ $62/hr.... $1,860
OperatingEngineer-4 3x250 days @ 24hrs/day@ S62/hr Sl,I16
Rad.Technlclan-2 I Ix250 days @ 24hrs/day@ s64/hr........ s384
Laborer-6 1 4x250days @ 24hrs/day@ $58/hr ,, $1,392

o OversightEngineer- 2 I x 250 d.ays @ 24 hrs/day @ $142/hr $852
ElectricPower 250 days @24 hrs/day @4000 kw/hr @ $0.035/kwhr. $840
Natural Gas 250 clays@24 hrs/day @27 therm/hr @ $5.00/therrn. $810
Lubricants 250 days @ $250/da.y . $63
C0mpressed Gas " 250 days @ S2500/day . S625
Raw Materials& Chemical Additives 250 days @ $2000/day ..... $500
MiscellaneousSupplles(Rad. Protection) 250 days @$1200/day $300
SuPervision& Expenses I% Of Labor & Material $93

I I
TotalAnnualOperating $9,362

,t i
ANNUALMAINTENANCE ......

Maintenance Labor I .. i 7% of fixed equipment cost L $2,011
Maintenance Materials .... 7%of fixed equipment cost $828
Supervision& Expenses 1%of Labor & Materials I S28

1 I
Total Annual Maintenance $2,867,,

I 1 I ,.
ANNUALWASTEDISPOSAL
Containers (55 gallon drum) I 16,953.kg/week x 50 weeks @ 75kg/cf @ 7.4 cf/bbl = 1530bbl x $30/b1: .. $46



[.p



ALTERNATIVE THERMAL TREATMENT

CAPITAL COST ESTIMATE
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I I

MIXED WASTE INTEGRATED PROGRAM
, i ....

. I .....

PLASMA ARC COST EFFECTIVENESS STUDY .......

i

ALTERNATIVE THERMAL FLOWSHEET CAPITALCOSTESTIMATE
.

FILENAME: PLASMA6.XLW,..

OCTOBER 19. 1993
....... llll i i i

UNIT FACTORS COSTS
i i ,11 i,ii i i i

LABOR LABOR
i

,,ITEM DESCR/PTION UNIT QTY MHRS RArE MAT EQUIP S/C LAB MAT. EQUIPT. SUBOiD_s_. "IZ)TAL

_.MAL _B_rr __- ARF_A800 1
I00 DRUM FEED SYSTEM- 700LB/HR EA I 1.2"]7 $27.40 $350,000 $35.000 $0 $250.000 $0 $385.000

4"OD X I0'LONG HORIZONTAL CYLINDER

lI0 PRIMARY COMBUSTION CHAMBER EA I 5,474 $2Z40 Sl.._00.000 $150.000 $0 $I.500,J0{_ SO $1.6S0.000.......

FOD X $"HIGHREFRACTORY U_ATER

JACKETEDSTEELVESSEL. ....

380 CONC ORGANIC THERMAL TREATMENT EA I 500 $27.40 50000 $13.'_0 SO $.50.000 _0 $63.7_0.,

OXIDATION FURNACE BURNER

[a,) 480 SE,CONDARY COMBUSTION .... EA I 1.624 $2?.40 $263.250 $44.498 $0 $263.250 $0 $207.7441

REFRACTORY LINEDCOMBUSTION CHAMBER ..........

490 OFF-GASTREATMENT EA I 678 $27.40 $67.200 $18.577 _) $6-/,200 $0 1 $115.777

MISCELLANEOUSEQUIPMENT

560 MERCURY BAKEOUT EA I i.250 $27.40 $120.000 $34.250 _1) $120.000 $0 $154.250....

ELECTRIC REFRACTORY LINED FURNACE

562 MERCURY SEPARATION EA ! 300 $27.40 $20._0 $8.220 $4} $20,000 $0 $28,220

MERCURY ABSORPTIONPACKED BED............ ,, .
I

SUBTOTAL F__U[PMENT 11,948 $27.40 2.489.950 0 327.370 0 2.4,89.950 0 S2JFL32:0

IPROCF_.SSCONTROLS @ 20_ ] LOT I I I 2.390 $27.40 I i $497.990 I $65.474 $01 $49"/'.990I SO I I.$63..

TOTAL DIRECT EQUIPMI_q" COST LOT 14,33"/ $2,983',940 $392,1M.4 $0 $2.9S'/,940 SO $3,..MI0.'/I14

TOTAL COIqI"RACTOP_lq]_L.OCOST $687,478 S0 $2o(197_ SO $3,'785.414

ICONTRACTORSO_4&P @ 5;15% I I I I I I $103.122 SO! $154.897I $0 1 $258.0111

TOTALCONTRACro_ FIELDCOST $'/90.6/10 St) ,IO.ZS2.g_ S0 .IM.0_430

TOTAL FIELD COSTS $4,40.Tt6

SOBTOTAL $.s.5_.'r_o

IPROJJE_'_MANAGEMENT @ 6- 1 ] t _ I __ __1 _.._3
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FR.ENAME: PLASMA6.XLW
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OCTOBER 19. 19Q3
t i i ,l, i

UNIT FACTORS COSTS
.... L i i i.

-l-!i i ii i i m ,i

rrm , __ uNn" qTV, Mm_S RATe MAT eque _ L_ MAT. em,'wr _' m'r,u.
suaTor_ srom3m

coen_','G_y e zs_ sl.4"_..u6..................

escA_'noNFROMis'rq'reFV_TO4fireFY_ S_,O.0_

ro'rAL _'ie._ B_a_eem'.-. ,_.,k:a0o ,- I ......

i rl i ill i i .....................

.

,95 _Y,.YMe_eNOU'Sm-'_T_ON EA ' l ,5_' _.4 $_._ m.._ SO _0Umt SO' _,.!_
,_ 395 MERCURY POLYMER SOLIDIFICATION EA l 36! $27.4 $I$.700 $g_&6 $0 $I$,700 SO $16,1gM

....... 1

.I_ 583 MERCt,rT'YDISTILLATION EA I 92 $27.4 $24,000 $2.521 $O $24.0001 $O $26..521

SUBTOTAL _ _ COST 3_ 527.40 50 5348.500 SO 515.892 SO $344k.500 SO $364,3_

PROCESSCONTROL_ . 20_ LOT t I.( 116! $27.70 1569.700 I I 53'2131 _d]I $_.'/GO _0 $72.913

TOTAL _ _ COST LOT 696 $41g,,_00 $19.105 St) 918.200 SO $4_rT.NOS

strlrrOTAL CONTItAC_t'OI_FIELD CO_ S3:).434 SO $423.._9 SO

TOTAL CONTRACTORSREID COST- WtMARKUP S3_.449 SO $444.'r_7 SO $48_1"/6

SUBTOTAL_ COSTS- W_.M $.T}!.494

SUBTOTAL- W/ED&I $_64_ I

SUBTOTAL- W/PM

__ e _ I ............., s_,.o_

..

_ _ , ........

I00 FEED AND SF:_RF_.GATIONHANDLING $0 $36_36 !
.... I .................

28O SECO._ STAOE C,_ HANDL_ ....... S5.6_2 S,02.600 St08.2ZZ

29O ' OFF-GASCL_-UP .... I S8.040 S92,03_ ...... $_00_
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PLASMAARCCOST EF "2CTIVENESSSTUDY

ALTERNATIVETHERMALFLOWSHEET CAPITALCOSTESTIMATE I,,

FU__NAME:PLASMA6.XLW .....

OCTOBER I9. 199.t

UNIT IFACI'ORS COSTS

LABOR .ABOR

DESCRIPTION UN1T QTY MHRS RATE MAT EQUIP S/C LAB MAT. EQUIPI. SI.IIC'ONT. TOTAL

650 ATMOSPH_IC PROTEL'TION S2S.639 ; S163.134 $11NKT_

_00 CONTAINER DECONTAMINATION $2S.526 S151.426 SI76,_2

..... ,

1400 RECORDKEEPING S_622 $20..$20 , $26.142

SUBTOTAL _ _ OPERRATIONSCOST S!0fl.029 $1.OI3JD'J $1.119,8_

•1_ TOTAL DIRBCT _ OPERATIOf_ COffr $12"/.234 51.216.599 SO SO S_U'l

SUBTOTALCCkVTRACTOB lqig.DCOST $222.e10 Sl.2SZ_ SO SO Sl.4_S.8_

T_r__emt_cosT-wno.eJO_ _ s_._4.m_ so so sLm._,

IcoNs-mvc-noN_(m_. m% { I [ [ [ [ t [ I s,sT_o
SUBTOTAL _ COSTS- W/CM S! .T27,_:5

_] ENGINEERING.DESIGN,INSPECT @ 25% [ , __ ...... $431.g96,

SUBTOT/bJ.- WIED&I 12.139.111

--] PROJECT MANAGF_.MENT @ 6% _ $129.._9

SUBTOTAL- W/PM S2.21m.J0

CONTIN(;_.NCY @ _

escA_'n(mmou_ w_4 QTRV_
ro'rA[._ oPe_'nom_ -AmRAmOO _i

ii

..........

- _omr o_noNs m_mmcr-,_ _o 1
100 _ AND _A1rlON _ $1) $4.410 $4.41G

'_ _PI'OND STAGE GAS _ IN(} $671 SI2_ 512,921

290 OFF-GAS _ _,N-UP $9_0 S10.9_ $1 l..q41_

650 AI"M___ JC !__ $3,061 $19,4711 $:12.539

CO,T_m_o,_rr_,u,_TmN ..... I _ s,_m _ s_.m
SI.B'/6 S_.6._ SI 1.236IlO0 LDW _ WAffi'E _-_ ....
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J t .........pL_SUAARCcosq_w'_cnv_s STUDY I

ALTm_ATIVETHERMALm.ows_ __ costesn_z ti ,J if!i. i ........

PLASMA&XLW

ocroBI_ 19.1993
, , i |ll i i i

bq_'r FACTORS
I II I II I

II i II i I I Ill II I II II

ITEM _ UNIT _ MHI_ RATE ,,.MAT _ SX2 LAB MAT. BI_JR_r. SIJCONT. TOTAL

L2oo rxcr_ssA'Y ........ _ i s3J.4m s3_,nt
1

1300 JU_J.YrICAL _InofY ............ St,5"_I. $t_I_0

J400 _ _ S671 $2.4_P dOLJ_l

umm'_ _ svm_ om_ss cost st_ smj_

TOTAL DIIILISCI",_ _N _ $IS, lgl N SO U SNiL441

_AL _t_!_ACrO_ En_.D COSt _ S141m.SiO SO 110

tco__o_,,.,_-_, I t t I I I I ,_.- ,_.,,,1 ,,I ,,I "'-"

_AL Fflg.D CX3STS- WA3d Sl6Jte

so_-,,',,_. __ ____-...... _,
SUBTOTJd. - W/PM

,.

ESCAI.,ATIONFROMISTQTR FY_ TO4 QTR _ $11,,_N5
, i i i ...........

............ ,

_ FA4:_Tr_s - ARP.,A100 .......

EARTHWORK I ........ k ............... _.._110 12.233 _JD3

.................

S| 1"7.486 $IUI
;T_L , ...................

IAR_.t. 15.205 $'/.443 S_I.L_4 53g_k¢_l......,

HV^C .......... S_S_ S!.t_,_._ .... S_ St.e_.W_

__ SS_. SOOL_00 ,sam.rr__J_ 1581.4._ $'!'_41_ _ _t.t_...........

. _-,,_ • . s._.,=..M .J mx_,,
I .....
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PLASMAARCCOSTEFFECTIVENESSSTUDY
1

.,

ALTERNATIVETHERMAL FLOWSHEET cAPrrALCOSTESTIMATE,,

FaFNAME:PL_MA6.XLW

OCTOBER19.1993
thqlTFACIrORS COSTS

LABOIt LABOR

ITEM _ UNIT QTY MI4EtS RATE MAT EQUIP SK: LAB MAT. EQUB'T. SI.ICI]I_. TOTAL

u_ UTILITYPAD 4.3471..528 90SS172 SI34J_e;

__PAD I $24.730 $36.328_ 1.508

TOTAL_ BUaJ)IIqGPACK/lIES_ $2.213..q19 St.'NO&84 SO IB57JB6

_ALOO_F/_CTOI_ FIELDOOST S3.I73.F_ $4.._0.472 SO .5_t57.816 I8.?SI_

J_, SUBTOTALPmI.DOOSTS- W_

sumrOrAL-w_ sr_ -Ls_..

_AL- W_Jd

_xPAI.ATIONl:Rr_ IS1"QTRFY92"1"O4QTRFY93 S_2.1_

1_rAc_mmna_F_an'ms._r__ .... sn.._um_i

BLmnlNGFA_t_a_ - __m:A900
$t0,04"; SLIT/ SlO.g_EARTHWCm i_ ._

526L112 Sl60..55! S42_.3_3
i CONCRE'IE __

I20.768 S,t6.t18 S66Jm6

52.O43 S2.922 StSO._8 St55.664
_.l_ _ $39.661 S_tt.421HVAC ......

_&"_.qG $201.9_ $221L291 $21L4S3 S4e4.'_t

U__ _L_n_____ATION _ _ S34.125 S305.254! S339.3"_



MIXED WASTE INTEGRATED PROGRAM ,,.,

i , ,,

_SMA ARC cOST EFF'ECTIVENESSSTUDY

n.ows ..... L cost t
..... I ...... t

M..ASMA6.XLW .........

................. i
19.1993

...... i in

_ F_,_'ll)RS COS13
ii

tABOR
i ii iii i i

' amo.wnoN _ o'rv m,_ v..,,-m MAT _ S_ tan u,,Llr. _un, r. stucom', an,u.i i |

mmm_mt.ocom',_,, I s,5,.Jl_is2._o,o so so ms.mi

TOTAL_ FIH.DCOST-W_ Sl.'749.02S $1.TSU_ $0 SZ2_.N2 Sl._LI22

SUm0OTALFmI.DCOSTS-WJO4 S4.1_14

d_ SUBTOTAL-WtEDaA _

STmTOTAL-W/FM

CONTINGENCY.2Slb ..... i ...... ! $11.315.291

.... 'rcn'ALm.nU:_,e,oau=,,,_::u.n"mBs-_ _ s6._4"r'n
,,_ ii i ...........

nl

BUK.DINOFACK.ITIES- ARP_ i000
i

_____,_T_o_ .......... _ ..............s_ ......_ _,_._
_____c_ ........1 saag.4.2_s.s__._.... _ s_

s_4_ sn6_.m s_o_s

HV^C I $_,_m $L(_ S_4.S_976 S2.l_D._2

eQO_ I S1I._1*a6 _ S3_.,tStMECHANICAL

pl_ ........ .......... [ _,3.415 _40.246 I $I041.722 S1.71@..IM3

ii

_ ,_

I_-crRICAL 735731.91166 S2qO_qr_6 $1_,4.'J_

INSTRUMENTATION $12_.W0! S1.123,.51! $1.,241)J12,,.

MI_CHANICALUTILITYPAD ..... 621119.9212 130_10.431 $l_OJiO
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- ALTE_ATIV_.THERMALFLOWS_ __ COST_'n_ ......,. ,

, 1....

Ftt.ENAME:Pt.ASMA6#_LW

OCTOBER19.1993

uHrr FACTORS OOSTS

I "_,_
i i i

mm murrain'toN um'r Q'rY tCA.TEMAT eOaP s_c tam MAT. _tm,r. sxmomn'. "to'r,auc.
TOT.,U..COm'RACttmSFnU.DCos'r-w,'tO,XKUe SS.,r_.4CS_ *0 _ _._,¢1

SUBTOTAL_ COSTS - WK:M $_

SUBTOTAL- W/ED&I $1_

SUBTOTAL- writ! SlO..._S4,L_

s4.141.mm.l_ com'_c_c'Ye,_ ....
,o ESCALATION.FROMts'rQ'm_92TO4(p_JP.F'Y93 s'm._t

TOTAt.sun.Dn_F_en_.. AReAtmo
,ill i

...

..... ]

NOTI_

| ....

TIIFJ_MAL _TMF_,NT EOUIPMENT COSTS - AREA,,,

THEPURCHASED EQUIPMENTCOSTSARE ESTIMATED FROMTHE SAICWASTE MANAGEMENTTECHNOLOGYDIVISION PROCESS _iPMENT UST. DATED "/_.

LABOR COSTS FORIHSTAI-LINGTHE E.QUIPM__FJNTARE FACTORED AT 20_ OF THE [HRF.,CTEQUIPMENT COST., l

_l_r_ INDIR_FITTS.CONTRA(_RS OH&P, CONSTR_ON MANAGEMENT,. A/ECOSTS AND CONTINGENCY _ CALL_LATED .......

USINGTHE SAME FACTORS AS THE BECHTEL COST ESTIMATE- I i ] J [ ! ............

ESCALATION ISADDED TO BRING THE COSTS FORWARD FROM THE ISTQUARTER OF FY92.TO THE 4TH QUARTE R OF FY93.

THE ESCALATION FACTORS WERE TAKFN FROM THE DRI-ANTICIPATED ECONOMIC ESCALATION P.A'IT_FOR DOE CONSTRUCTION PR_, ,,

UPDATED FEBRUARY 1993.AS SUPPt_!__DBY THE ENGINFF-_INOFACILTIF_DIVISIONOF LOS ALAMOS NATIONAL LABORATORY.

FINALLSTREATMENTEOUIPMENTC'OffI_-AREAgfl0 } ! } } } ,,,

THF.PURCl_.t_DE_UIPMENTCOSTSARET#KI=NFROMTHEBECHTELMWTPB_NE_S_U__.PA_WI4& 10/14.DA1'EDg/38)2. L...

LABOR COSTSFORINST_I-! JlqOTHE .EQUIPMENTARE TAKEN FROM THE..BEHTEL MWTP BASELINECOST SUMMARY FOR THE FINAL FORMSTREATMENT AREA

l_Ft n INDIRECTS, CONTRA_-_ OH&P, CONSl_UCTION MANAGEMENT, AwECOSTSAND CONTINGENCY ARE CALCULATED

I
TO STUNGTim C'OS_,,,FORWAimFROM THE tST QUARTEtt OF FY92.TO THE CrH QU,_,.qTtm.OFV'YgX IF_£CALATIONIS ._nt'_ED

rilE E_CA[.ATIONFAL'q'OP__ T,Agl_ I_OM THE DR|. ANTICIPATED .ECONOMIC_ALATION RAT_ FORDOE _UCTION PROJEL"TS. t
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i t ]

-  ws m" I c rr .COST 'TI.^
._ ,,,

--|

i ii i i
_ON UNIT QTY MFLI_ MAT EQUIP S_ LAB MAT. SUIBCOMMT. _i-AL

!UPDATEDFEBRUARY 1993. AS SUPP! IrFDBY THE ENCANEERINGFACILTIESDIVISION OFLOS ALAMOS NATIONAL...LABORATORY. [ l

i .... t' I ' l i i_. i "' ,

, ,

THE _ COSTSFORS_T OPERATIONSWElt.ECALCULATI'Y_...FROM THE DI_ RATIO OF EQUIPMENTC?STS FORTHE _THERMALTREATMENT"AREA 800 l

_a_ THEDm_C.r__ IFORSUP{PORTOpEI_LATIONSWEI_ECALCUlaTED FROMTHE D_ IP,ATIO OFEQUH_WENTCOff_ FORTHE .FINAL_*,S ._j_.JF.A_ AREA 900 ...

o ^_._STTHETOTALDmEC,COSTFOR_ mO_____S_. TInSm-_T^Oe_OXU_T_ Z_-1 1 t
ALL INDm__r-CTCOSTS WERE A_tC_.ATEDUSINGTI__m__m'2HTELRATIOS,ANDESCALATIONWASADOI_AS_TED_____- I,

i I I I , ;

USING THEDATA SHOWN INTHE DIRECTCOSTSSECTIONOF THEBECHTELMW'rP BA3LCLINEESTIMATEFORTHE PROCESSBUILDINGS, THE COSTS WERE FACTORED USING l

THE RATIOOFBUILDING SPACE ALLOCATIONFROM TABLEH OF THE BECHTELSTUDY. THIS FAc'rf_ APPROXIMATEDlT..2qkOF THE BUILDINGFLOOR AREA i6_'/50SF/_S.300_-3. t.... 7 l
ALL IN_ COS']_ WEREFACTORED USING THE_R____ STUDY FAC'roP_. i l '" / / _ : I

_CALA'r'{ONWAS ADDED INTHE SAME R.A'r{oAS SHOWN INTHE EQUIPMENT COSTS. " 1 i ' i• ,+ {'' { i .........i

_StN_THeDATASHOW_|NTHeDUU'=c'rcoxrsSECT_O_OFTin':s_m'eL¥_w?y__a_Ase_e_eST_HA__!____emocessavu-__-_'__:_E_ W_ _A__NG ..........
rile RATIO OF BUILDING SPAC'E/, t { OCATION FROM TABLE H OFTHE BEL'I'ITELSTUDY. TH IS FACTORAPPROXIMATET)4-8%-C)F"rile BUILDING FLOOR AREA (2"6S(]_;F/55_" { i

' ' _i '{ i }
ALL INDm I=I"TCOSTSWEPJ:"FACTO_ I_r_USING THE-!_--_'-'I'fTELSTUDY FACTORS { I i [ I '

esc_A'nON_WAS_ IN_ s_EP.A_ASSHOWN.IN_,_,,_,e,_r{ costs., _ i' {_ 1 { i
• i , { i ' i {

"' i

USING THE DATA SHOWNIN THE DIP,ECT COS'T_____FIe'iONOFTHE R__F_C'H'rELMWTP BA-__d_JJNE_ATE FORTHE PROCESSBUILDINGS. THE COSTSWEREFA_ USING

THE P'ATIOOFBUILDING SPACEAIl -OCATIONFROMTABLE |1OFTHE -R-_=_t'--l'rrELs'rUDY"THIS_FACrOR APPlU3XIMATED17"1%"OFTltE BUH"DtNGFIX}OIRA'qEA_'?50SF_5"3OOSF)" t
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