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1 C. 1 .O Introduction 

2 

3 

4 

This appendix contains a summary of the cost estimates developed for the following four 

alternative technologies being evaluated in this Feasibility Study (FS) for the stabilization of 

the Silos 1 and 2 material: 

5 0 Vitrification - Joule-heated; 

6 0 Vitrification - Other; 

7 0 Chemical Stabilization - Cement-based; and 

8 0 Chemical Stabilization - Other. 

9 

10 

11 

12 

The estimated cost associated with implementing an alternative is one of five balancing criteria 

used in the FS process under the Comprehensive Environmental Response, Compensation and 

Liability Act, as amended (CERCLA). Cost estimates are used in the FS process t o  identify 

those remediation alternatives that are significantly more expensive than competing 

alternatives but do not offer commensurate performance or effectiveness. 

15 

16 

17 

1 8 

19 

20 

21 

The cost estimates prepared in support of this FS are detailed and comprehensive in nature. 

However, the estimates' accuracy is.a function of the preconceptual design. Given the fact 

that future vendors will be given the opportunity t o  propose their unique design based on their 

commercial experience, the full-scale treatment facility design may change significantly. 

Therefore, by definition, the accuracy of each estimate is roughly + 50/-30%. This considers 

the dollar amount that will ultimately be bid in response t o  a request for proposal t o  stabilize 

the Silos 1 and 2 material [following the Record of Decision (ROD) amendment]. 

22 C . l . l  FS Cost Basis Summary 

23 The cost estimates pres"eted in this FS address key project elements for each alternative and 

24 

25 

should not be construed as the total project cost (TPC) of remediation of the Silos 1 and 2 

material at the Fernald Environmental Management Project (FEMP). 

c-1-1 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10  

11 

1 2  

1 3  

14  

15 

16  

17  

18 

19 

20 

21 

22 

23 

24 

25 
26 

27 

The cost estimates summarized in this appendix were prepared in accordance with the Basis 

of Design and Description (Appendix GI, which incorporates technology-specific data 

generated on the four technologies during the Proof of Principle (POP) Testing Project 

(Appendix H). The estimates employ a wide variety of cost-estimating methods and 

techniques such as generic unit costs, vendor information, U.S. Department of Energy (DOE) 

guidance, conventional cost-estimating guides, commercial remediation costs, and cost 

information based on actual FEMP operation and maintenance experience on jobs of similar 

magnitude and complexity. The key cost elements reflected in the work breakdown structure 

of the FS estimates are: (1 ) capital costs (direct and indirect); (2) engineering cost estimates; 

(3) operations and maintenance (O&M) costs; (4) decontamination and demolition (D&D) costs; 

(5) waste packaging, transportation, and disposal costs; (6) project oversight and management 

costs; and (7) the contractor's cost of money. 

C.1.2 Organization of this Appendix 

Appendix C is divided into four separate cost estimates (Sections C.2 through C.5), one for 

each alternative technology listed in Section C . l  .l. 

Each alternative cost estimate is further divided into eight subsections that summarize the 

major cost components for each alternative as follows: 

Summary ; 

Capital; 

Engineering; 

O&M; 

D&D; 

Project management; 

Waste packaging, transportation and diqposal; and 

Cost of money estimate. 

Each cost component contains a brief narrative that provides the basis for the cost estimate. 

c-1-2 0000-117 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-000 1 

1 

0 
2 

3 

4 

5 

6 

7 

8 

9 
1 0  
11 

4; 
15 

16  
17 
18  

19  
20 

21 
22  
23 
24 

25 
26  
27 

28 
29 
3 0  

31 
32 

8 1 1 3  
C.1.3 General Assumptions 

The goal of this section is t o  present pertinent background information and relevant supporting 

information for the vendor to  develop a basis for common understanding of the cost estimates 

developed for the four alternatives. This section documents the assumptions and methods 

used in preparing the alternative estimates. 

C. 1.3.1 Cost Estimating Assumptions 

The following is a summary of the key assumptions used t o  develop the four alternative cost 

estimates: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Silos 1 and 2 material full-scale treatment facility will be designed, constructed, 
operated, and D&D using a turnkey contractor approach similar t o  the Silo 3 
project remediation contract. 

There will not be any project funding constraints. 

Fluor Daniel Fernald (FDF) will provide O&M work force supporting the Silos 1 
and 2 material remediation, in accordance with the current Fernald Atomic Trades 
and Labor Council (FAT&LC) labor agreement ( 1  998 - 2001 1.  
FDF will provide technical and programmatic oversight of the turnkey contractor 
throughout the entire duration of Silos 1 and 2 material full-scale remediation 
project. 

FDF will provide the site infrastructure in support of the Silos 1 and 2 material 
full-scale treatment facility (electrical, water, natural gas, etc.). 

FDF will maintain necessary site functions in FY07 through FY 10 in support of the 
Silos 1 and 2 remediation project (medical, fire department, Emergency Operations 
Center, human resources, Advanced Wastewater Treatment (AWWT) 
operations, etc.). 

It is assumed that debris from the D&D of the Silos 1 and 2 material full-scale 
treatment facility will meet the Nevada Test Site (NTS) waste acceptance criteria 
(WAC). Debris from D&D will be shipped via truck and disposed of at the NTS. 

It is assumed that any secondary wastes from the Silos 1 and 2 material treatment 
operations will meet the NTS WAC. Solid secondary waste from operations will 
be shipped via truck and disposed of at the NTS. 

FDF will transport the treated Silos 1 and 2 material via truck, under a separate 
contract, t o  the NTS for disposal and burial. 

Operation of the Silos 1 and 2 material full-scale treatment facilities will be three 
years. 
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9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

0 Silos 1 and 2 remediation project's indirect costs will be based on the FDF 
Estimating Guideline. 

The Silos 1 and 2 material will be transferred from the existing silos to  an interim 
Transfer Tank Area (TTA) as part of the ongoing Silos 1 and 2 Accelerated Waste 
Retrieval (AWR) Project, before the Silos 1 and 2 remediation project. 

The Radon Control System (RCS), which will be designed, constructed, and 
operated as part of the AWR Project, will be available to  support the Silos 1 and 2 
remediation project. 

0 

0 

C.1.4 Incorporation of Proof of Principle Testing Information 

In support'of the development of the Basis of Design and Description (Appendix G) for the four 

alternative technologies being evaluated in this FS, the DOE-FEMP conducted POP testing 

(Appendix H). The POP testing provided technology-specific information (e.g., performance, 

safety, reliability, implementability, cost and schedule) on commercially available technologies 

for  the remediation of the Silos 1 and 2 material 

As discussed in Appendix H, as part of the POP Testing Project, the final reports submitted 

by the four contractors provided limited preconceptual designs for applying the respective 

technologies to  the remediation of the silos material. In addition, each POP testing contractor 

provided specified cost information based on their proposed preconceptual design. The 

following discussion summarizes the cost information provided by the POP contractors and 

FDF. 

22  C. 1.4.1 Major Equipment Cost 

23 
24 contractor's proposed preconceptual design. 

25 
26 

0 Equipment data sheets for technology-specific or critical process equipment in the 

General arrangement (GA) drawings and process f low diagrams (PFDs) t o  support 
the development of equipment cost for commercially available process equipment. 

0 

27 
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1 C.1.4.2 Plant Cost 

2 GA drawings defining the process area and facility layout drawings t o  support the 
3 development of the full-scale treatment facility cost. 

4 Piping, electrical, instrumentation material take-off (MTO) quantities, estimates, 
5 and descriptions for non-standard or special order material (piping, electrical, 
6 instrumentation). 

0 

7 C.1.4.3 Operational Cost 

8 Start-uD Cost 

9 

10 

1 1  experience. 

Start-up consists of system operability testing and facility final checkout. FDF will develop the 

cost estimate for readiness and training activities based upon FEMP historical project labor 

<END OF PAGE > 
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1 Consumables 

1 Technical Support 

Energy Usage (Utilities) 

I Other Costs 
Preliminary estimate of 
labor t o  support start-up 
of the full-scale facility 
based on the proposed 
technology. (FDF will 
incorporate the FEMP 
labor factors.) 

ODerational Cost 

TABLE C. 1.4-1 
SUMMARY OF START-UP COSTS 

ExamDles 

Chemical, frit, etc. 

Contractor technical 
oversight . 
Electrical, water, natural 
gas, fuel, air, etc. 
Personal protective 
equipment (PPE), trailer 
rental, etc. 

Operators, general laborers, 
maintenance personnel, 
RAD techs, etc. 

Comment 

Unit quantities and unit 
cost. 
Full-time equivalent (FTE) 
and hourly rate. 
Unit quantities and unit 
cost. 

Unit quantities and unit cost. 

FTEs by job class. 

3 

4 3-year operational schedule. 

Operational cost consists of day-to-day operation and maintenance activities through the 

c END OF PAGE > 
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Chemical, frit, etc. 

TABLE C. 1.4-2 
SUMMARY OF OPERATIONAL COSTS 

Unit quantities and unit 
cost. 

~~ 

ComDonent 

Contractor technical 
oversight. 
Electrical, water, natural 

PPEs, equipment, trailer 
rental. 

gas, fuel, air, etc. 

Consumables 

FTE and hourly rate. 

Unit quantities and unit 
cost. 
Unit quantities and unit 
cost. 

Expected equipment 
lifetime 

Spare parts and special 
tools 

Operators, general laborers, 
maintenance personnel, 
RAD techs, etc. 

Technical Support 

FTEs by job class. 

Energy Usage (Utilities) 

Other Costs 

Preliminary estimate of 
labor t o  support 
operation and 
maintenance of the 
full-scale facility based 
on the proposed 
technology. (FDF will 
incorporate the FEMP 
labor factors. 1 

Examples I Comment 

Replacement rate of major Replacement frequency 
eaubment. 1 and labor reauirements. 
Major equipment, process 
critical equipment, spare 
Darts, and special tooling. 

Unit quantities and unit 
cost. 

<END OF PAGE> 

c-I -7 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-000 1 

1 

2 

3 

4 

5 

6 
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1 0  

11 . 
1 2  

13  

1 4  

15  

16 

17  

18 

19 

20 

21 

C. 1.4.4 Project Management Cost 

Project management cost consists of the FDF labor t o  oversee and manage the Silos 1 and 2 

full-scale remediation activities as follows: 

0 

0 

D&D of the  AWR TTA and RCS; and 

Cost of FDF project management support. 

C.1.4.5 Cost of Money 

The general assumption supporting the cost of money analysis is that the Silos 1 and 2 

remediation project is performed by a turnkey, design-build and operations contract similar t o  

the Silo 3 remediation contract. This contract philosophy is based on a fixed price contract 

where the remediation contractor will be reimbursed in accordance with a predetermined 

pay-item schedule. The remediation contractor will be financing the design and capital cost of 

the full-scale remediation facilities until the contractor delivers treated Silos 1 and 2 material 

in accordance with specified acceptance criteria. 

This contract strategy transfers a substantial part of the risk to  the contractor. Additionally, 

t o  finance the project, the contractor will be required to  borrow money and pay interest (cost 

of money). Therefore, the FS cost estimates model with pay-outs and pay-ins includes an 8% 

interest rate. 

The cost of money analysis is calculated based on the current Silos 1 and 2 project baseline 

schedule with three years of operation, and a proposed pay-item schedule based on the Silo 3 

remediation contract. The cost of money model predicts cash outlay based on the estimates 

and schedule and determines the cost of money t o  support the pay-item schedule. 
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1 C.1.4.6 Profit 

2 The profit margin for the engineering, construction, procurement, and operation estimates is 

3 10% in accordance with DOE guidance for profit margin 

4 C.1.4.7 Cost Estimate Summary 

5 

6 

7 

As discussed in Sections C.1.2 through C.1.4, the FS cost estimates are prepared in a 

structured, sequential manner. Figure C.1.4-1 presents a summary diagram of the process 

used by the FS cost estimating team. 

8 

9 

10 

The Design Basis and Description (Appendix G) for the four FS alternatives was developed at 

the same time the POP Testing Project for the four technologies was being conducted 

(i.e., developed in parallel). FDF prepared the design basis in consultation with the four POP 

contractors. As new information was generated by the POP contractors, it was evaluated and 

incorporated into the design basis and the development of preliminary preconceptual designs 2 d 
13 for each alternative. 

14 

15 

16 

17 

18 

19 

20 

21 

22 effectiveness. 

Based upon the preliminary preconceptual designs for each alternative and the Design Basis 

and Description (Appendix G), cost estimates were initially prepared for each alternative. As 

the preconceptual designs and design basis evolved with the incorporation of new POP data, 

the cost estimates were appropriately modified t o  reflect the incorporation of the new data. 

This effort produced four individual cost estimates for implementing each technology. The 

estimates are of sufficient detail and quality to  support the evaluation of competing 

alternatives in Section 3 and 4 of this FS; i.e., t o  determine which alternatives may be 

significantly more expensive. However, they do not offer commensurate performance and 

/ 1  

, . >, 
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C. 1.4.8 Present Worth Analysis 

A present worth analysis is used in a FS t o  evaluate expenditures that occur over different 

time periods by discounting all future costs to  a common base year, usually the current year. 

This allows the cost of remedial action alternatives t o  be compared on the basis of a single 

figure representing the amount of money that, if invested in the base year and disbursed as 

needed, would be sufficient to  cover all costs associated with the remedial action over its 

planned life. 

In conducting with the present worth analysis, assumptions were made in this FS regarding 

the discount rate and the period of performance. Consistent with CERCLA and DOE guidance, 

a discount rate of 7 percent before taxes and after inflation was assumed. Estimates of the 

project costs in each of the planning years were made in constant dollars, representing the 

general purchasing power at the time of construction. The period of performance for costing 

purposes was based on the individual alternative schedules presented in Section 3. 

To determine present worth costs, the following equation was used: 

P = F ( 1  +I)-" (Eq. 1) 

Where: P = present worth ($) .  
F = single payment in year n ($ ) .  
i = discount rate. 
n = number of periods (years) of operation 

In order to  perform the present worth calculation, the following implementing and simplifying 

assumptions were made: 

000025 
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1 
2 

3 

4 
5 

6 
7 
8 

9 
1 0  
11 
1 2  

13 
1 4  

0 All capital costs for engineering, procurement, and construction costs occur in 
accordance with the FS schedule and are equally distributed over time; 

The plant operates for three years; 

Annual costs for O&M and for packaging, transportation, and disposal occur at the 
end of the year or at the end of the period if less than one year t o  complete; 

0 D&D costs occur at the end of the period; 

0 Costs are discounted on an annual basis, rather than monthly, daily, or 
continuously; and 

The discount rate used for the present worth calculations is 7 %  per CERCLA 
guidance', as revised by correspondence from EPA's Office of Emergency and 
Remedial Response' for sites that have a ROD targeted for fiscal year 1 9 9 4  and 
thereafter. Present worth costs are summarized in Table C.1.4-1. 

0 

0 

I TABLE C. 1.4-3 
SUMMARY OF PRESENT WORTH COSTS 

Alternative 

V l T l  

VIT2 

CHEMl 

CHEM2 

Present Worth Costs ($  Million) 

288 

277 

242 

248 

1 U.S. Environmental Protection Agency (EPA). Office of Emergency and Remedial Response. 1988. 
Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA. 

EPA540G89004. Washington, D.C.: Dept. of Commerce National Technical Information Service 
(NTIS)". ('AR Index No. G-000-1101.2) 

* Documents can be ordered from the NTlS at 1-800-553-6847. 

2 U.S. Environmental Protection Agency, 1993. Memorandum from Office of Emergency and 
Remedial Response to EPA Regional Directors, OWSER Directive No. 9355.3-20, June 25. 
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Section Cost Element Estimated Cost 

c.2.2 Capital Cost $69,084,413 
C.2.3 Engineering Cost $ 25,050,900 
C.2.4 O&M $133,854,320 
C.2.5 D&D Cost $34,503,692 
C.2.6 Project Management Cost $22,145,800 
C.2.7 Waste Disposal Cost $24,532,105 
C.2.8 Cost of Money $45,574,610 

c.2.1 Summary Cost (Un-escalated) $354,745,840 

0 
1 

- 8 1 1 3  

1 C.2.0 VITRIFICATION - JOULE-HEATED 

2 c.2.1 Cost Estimate Summary: Vitrification - Joule-heated 

3 C.2.1.1 Introduction 

4 

5 

The summary cost for the Vitrification - Joule-heated alternative (VIT1) is $354,745,840 in 

FY99 dollars, as shown in Table C.2.1-1. 

6 TABLE C. 2.1-1 
SUMMARY COST ESTIMATE FOR 
VITRIFICATION - JOULE-HEATED 

7 

8 

9 

Supporting information for the Vitrification - Joule-heated WIT1 ) cost estimate elements are 

provided in Sections C.2.2 through C.2.8. 

10  C.2.1.2 Attachment 

1 1 

12  

The cost estimate summary for the Vitrification - Joule-heated alternative (VIT1 ), prepared by 

the FDF cost estimating team, is attached to  this section. 

. . .  I . . .  
c-2-1 
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Section 
C.2.2.2.4.1 
C.2.2.2.4.2 
C.2.2.2.4.3 
C.2.2.2.4.4 
C.2.2.2.4.5 

c.2.2.1 

1 C.2.2 Capital Cost Estimate Basis: Vitrification - Joule-heated 

Cost Element Estimated Cost 
I 

Pre-Mobilization $678,000 
Direct Field Cost (DFC) $34,618,013 
Indirect Field Cost (IFC) $1 7,581,100 
Construction Management $3,178,000 
Risk Budget $1 3,029,300 

Total Capital Cost $69,084,413 

2 C.2.2.1 Introduction 

3 

4 in Table C.2.2-1. 

The capital cost estimate for the Vitrification - Joule-heated alternative (VIT1) is summarized 

5 

6 

7 

8 

The capital costs of the V lT l  alternative were prepared as detailed estimates based on the 

equipment list, process and mechanical equipment data sheets, single-line electrical diagrams, 

architectural sketches, and the plot plan provided in the Design Basis and Description 

(Appendix GI for this alternative. 

9 

1 0  
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C.2.2.2 Estimate Basis 

The cost estimate basis for the capital cost of the Vitrification - Joule-heated alternative is 

comprised of the following six sections (Sections C.2.2.2.1 through C.2.2.2.6): 

Assumptions, 

Inclusions, 

Exclusions, 

Format and coding, 

Methodology, and 

References. 

c.2.2.2.1 AssumDtions 

The following general assumptions were used 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8 .  

9. 

n the preparation of the estimates: 

Costs are expressed in second quarter, 1999 U S .  dollars. 

Labor costs are based on a 4-day/week, 10-hour(hr)/day, 40-hr work week with an 
adequate supply of skilled labor available in the area. 

Mission changes, or major rework does not occur during the engineering, procurement, 
and construction phases of the project. 

Machinery, equipment, and bulk materials are purchased in the U.S. 

Engineered machinery and equipment pricing is obtained engineering specialists and 
includes freight t o  the jobsite. 

Bulk material pricing is estimated by using in-house material pricing data. 

A site productivity multiplier of 1 ,186 is applied to  estimated, installation manhours 
(mhr). 

A sales tax of 6% is applied t o  estimated equipment and'material dollars. 

Freight is estimated at 2.5% of equipment and material dollars. 
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a 
1 C.2.2.2.2 Inclusions 

2 

3 

The capital cost estimate includes the costs of the Vitrification - Joule-heated equipment, 

process equipment, utility equipment, and the associated buildings and structures. 

4 C.2.2.2.3 Exclusions 

5 The following elements of cost are excluded from the capital cost estimate 

6 0 Silos 1 and 2 material retrieval; 

7 0 Silo 3 material retrieval and remediation; 

8 0 Capital, start-up, and operating spare parts; 

9 0 Start-up costs; 

1 0  0 Expense funded costs; 

11 0 Operating costs; and 

0 D&D costs. 

13  C.2.2.2.4 Format and Codinq 

1 4  The VlT l  capital cost estimate is compiled and summarized into the following cost centers: 

15 0 Pre-mobilization; 

1 6  0 Direct field; 

17 0 Indirect field; 

18 0 Construction management; 

1 9  0 Risk budget; and 

20 0 Contingency. 

21 The following discussion briefly describes each cost center. 

22 C.2.2.2.4.1 Pre-mobilization Costs 

23 Pre-mobilization costs are the costs for the development and issuance of project 

4 documentation and planning. # 
C-2-5 000035 
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1 C.2.2.2.4.2 Direct Field Costs 

2 

3 

4 

5 primary, DFC code accounts: 

Direct field costs (DFC) include the costs for the direct construction of the Vitrification - 

Joule-heated full-scale treatment facility. These costs include craft labor, bulk materials, 

machinery, and equipment. The FS estimates are further summarized into the following 

6 

7 
8 
9 

10 

11 

1 2  

1 3  

1 4  

15  

16 

A/C 0 - Excavation and Civil Works 

A/C 1 - Concrete 

A/C 2 - Structural Steel 

A/C 3 - Architectural 

A/C 4 - Machinery and Equipment 

A/C 5 - Piping 

A/C 6 - Electrical 

A/C 7 - Instrumentation and Control Systems 

A/C 8 - Paint and Insulation 

A/C AA- Mobilization 

<END OF PAGE > 
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3 

4 

5 
6 

7 

8 

9 

10 

11 

12 

13 

14  

15 

16 

17 

*: 
20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30  

31 

32  

33 

34  

35 

The DFCs for the machinery, equipment, and electrical accounts are broken down into the 

following systems: 

- 8 1 1 3  
15 - 
16 - 
17 - 
18 - 
20 - 
23 - 
25 - 
26 - 
30 - 
31 - 
3 2  - 
33 - 
40  - 

41 - 
44  - 
50 - 
51 - 
52 - 
53 - 
61 - 
63 - 
64 - 
7 3  - 
75 - 
7 6  - 
77 - 
80 - 
82 - 
83 - 
8 4  - 
85 - 
93 - 
94  - 

Feed Preparation 

Processor Feed 

Processor 

Process Off-gas 

Radon Control 

Product Forming and Handling 

Container Receipt and Handling 

Product Recycle 

High Voltage 

480 volts (V) Distribution 

Standby Power 

Uninterruptible Power System (UPS) 

Plant and Instrument Air 

Breathing Air 

Product Additive 

Process Water 

Portable Water 

Fire Water 

Cooling Water 

Non-Radioactive Waste 

Laboratory Waste 

Radioactive Waste 

Waste Processing Building Heating, Ventilation and Air Conditioning (HVAC) 

Analytical Laboratory HVAC 

Maintenance and Warehouse Facilities HVAC 

Miscellaneous Facilities HVAC 

Maintenance Equipment 

Remote Handling Equipment 

Radiation (RAD) Shielding Equipment 

Sampling 

Closed-circuit Television (CCTV) 

Health Protection 

Analytical Laboratory 
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1 4  

15  

16 

17 
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27 

C.2.2.2.4.3 Indirect Field Costs 

Indirect field costs (IFC) are the supporting costs for direct construction effort. These costs 

include the following: 

e 

e 

Construction supervision; 

Small tools and consumble supplies; 

Construction equipment rental; 

Temporary construction facilities; 

Temporary utilities; 

Job clean-up; 

Safety training; 

Health physics; 

CERCLA; 

General Employee Training (GET)/site access & job specific training; 

Payroll burdens and benefits; 

Overhead and profit; 

Bond; and 

Sales tax. 

C.2.2.2.4.4 Construction Management Costs 

Construction management costs are the costs for support of construction activities that occur 

a t  the FEMP. This costs includes construction management labor costs for managing and 

coordinating construction activities at the FEMP, and the costs for hooking up and supporting 

construction temporary trailers, supplies, and utilities. 

C.2.2.2.4.5 Risk Budget 

This is an allowance for risks and uncertainties associated with the construction of the plant. 

C.2.2.2.5 Methodoloay 

The assumptions, MTO allowances, and methods used to  prepare the capital cost estimate are 

discussed next. 

C-2-8 
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1 Premobilization 0 8 1 1 3  

2 The premobilization costs are activity-based level-of-effort support estimates. 

3 Direct Field Costs 

4 Civil Work 

5 

6 

7 

8 

Neat quantities are taken off, a slope of 1.8 to  1 is assumed in all excavation 5'0" below- 

grade, and a 15% swell factor is used to  backfill quantities. Since excavated soils is 

assumed suitable for backfill, imported backfill material is not included. A disposal site is 

assumed t o  be located within one-half mile from the construction site. 

9 Concrete 

10 Neat quantities are taken off and rounded t o  the nearest ten yards. Fluor standard all-in 

11 

12 

13 

15 

16 

17 

18 

19 

20 

21 

unit rates per calendar year (CY) are applied t o  the MTO quantities. The all-in rates 

include the price of concrete, formwork, reinforcing steel, and embedded accessories. 

Concrete material pricing is developed from current in-house information. 

Structural Steel 

Steel quantities are taken off and rounded t o  the nearest ton. A MTO allowance ranging 

from 5 t o  10 percent is applied: 

Light- QtY + 10% 

0 Medium- Qty + 7.5% 

Heavy- Q t y + 5 %  

* Siding/Decking Qty + 10% 

Steel material pricing is developed from current in-house information 

22 Architectural 

23 . 

24 

25 

26 

Architectural quantities are developed from the building plan and elevation drawings, and 

rounded. Unit rates of installation are developed for the various architectural construction 

tasks. Material pricing is developed from the current in-house information. Various MTO 

allowances ranging from 1 t o  10% are applied to  quantities, depending on the type of 

architectural material. ." 
.-. 

. ,  _ z  
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1 The estimate contains the following buildings: 

2 0 Waste Process Building 31,520 SF 

3 0 Analytical Laboratory 3,024 SF 

4 0 Warehouse 9,600 SF 

5 0 Mechanical/ElectricaI Building 5,100 SF 

6 0 Control Room 720 SF 

7 0 Additive Bin Storage Facility 3,006 SF 

8 0 On-site Storage Building 25,480 SF 

9 HVAC Ductwork 

1 0  

11 

Ductwork is estimated by pounds per square feet (Ib/ft2) of building area. All ductwork 

related items are estimated as a percentage of the ductwork cost: 

1 2  Descrbtion Installation mhr Material 

1 3  duct Ib x .057 mhr/lb $2.14 

1 4  dampers 15% duct mhr 15% duct matl$ 

15 accessories 7% duct mhr 7% duct matl$ 

1 6  supports 20% duct mhr 20% duct matl$ 

17  insulation 17% duct mhr 17% duct matl$ 

1 8  test and balance 25% duct mhr N/A 

19  HVAC equipment is included in the machinery and equipment A/C estimate. 

20 Machinery and Equipment 

2 1  

22 

23 

24 

25 

The machinery and equipment pricing is developed by Engineering from informal vendor 

quotes and in-house pricing. The pricing includes freight t o  the jobsite. The equipment 

installation rates are developed from in-house data, or crew size, duration estimates. The 

installation mhrs include the setting and testing of the equipment. Routine maintenance 

is included in the installation rates on an annual basis. 

26 Piping 

27 

28 

The piping estimate is developed using t w o  methods: MTO and factoring. 

Take-off allowances are made for the following systems: 

c-2-10 000040 
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= . -  8 1 1 3  

3 

0 Contaminated water (double encased line from the sumps t o  its tank). 

0 Potentially contaminated water (line from the sumps to  its tank). 

0 Fire water loop, hydrants, and branches t o  the buildings. 

4 
5 

6 0 Feed lines t o  the additive storage bins. 
7 

0 New stormwater system line involving the relocation of an existing line, and the 
installation of new high density polyethylene (HDPE). 

Allowances for pipe valves are developed as follows: 

8 
9 

10  valve. 
11 

12  

13  facilities. 

0 Pumps are assigned 3 ea. - X'' gate (drain) valves. 

0 Tanks are assigned 2 ea. - 2", 2 ea. - %" and 1 ea. - Yz" gate (gauge & drain) 

Piping costs were factored for the remaining process and utility systems, based on the 

equipment costs. The factors are based on prior estimates of similar waste processing 

14 Electrical 

15 

16 

The electrical estimate is developed using both a MTO approach and factoring. 

MTOs for power distribution are prepared by the processhtility system, based on the 

power load requirements shown in the equipment list and one-line diagrams. A factored 

approached is taken to  develop the remaining electrical bulk wiring for the non-process 

instruments connect to  the DCS, and additional melter wiring requirements. The factors 19 

20 are based on similar waste processing facility estimates. Building lighting and 

21 communications estimates are derived on a cost per square feet basis. Area lighting for 

22  the plot and building grounding is taken off based on the current plot plans. 

*: 

23 Instrumentation 

24 The instrumentation estimate is developed using a combination of take-off and factoring 

25 methods. Engineering provides a priced process system instrument list. Conceptual 

26  process diagrams are used as a basis to  take off the local instrumentation. An allowance 

27 for isokinetic monitoring is added for the off-gas and the HVAC stacks. Leak detection 

28 is added for the double encased contaminated water lines. An allowance for HVAC 

29 controls is added based on the HVAC equipment list. The remaining instrument for the 

30 

31 

utility systems is factored in lieu of instrument diagrams. The factors are developed based 

on similar waste processing facility estimates. 
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0 1 Paint 

2 The painting estimate is derived using take-off, allowances, and factoring methods. A 

3 

4 

5 

MTO approach is used t o  calculate paint requirements for architectural drywall, doors, 

concrete floors, wall and ceilings, and tanks and stacks. Paint for pricing is factored with 

the pipe from the equipment account. 

6 Insulation 

7 

8 

The insulation estimate is developed using a take-off approach for architectural insulation, 

and a factored approach for piping and HVAC duct work requirements. 

<END OF PAGE > 
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2 

3 

4 

5 

6 

7 

8 

9 

10  

11 

12  

13 

1 4  

15 

0:: 
18 

19 

20 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Indirect Field Costs 

Construction Supervision 

This cost includes the following contractor support staff: 

General Superintendent, 

Superintendent, 

Assistant Superintendent, 

Office Administrator, 

Labor Relations, 

Job Coordinator, 

Safety Engineer, 

Field Office and Material Manager, 

Time and Material Supervisor, 

Chief Timekeeper, 

Field Project Accountant, 

Cost Estimator, 

Civil Engineer, 

Construction Warehouseman, 

Time Keeper, 

Material Man, and 

Construction Accounting Clerk. 

8 1  1 3  

Construction supervision is estimated at 17% of direct field labor dollars. 

Small Tools and Consumables 

The cost of small tools and consumables is estimated a t  6% of direct field labor dollars 

and provides for items valued at $500 or less. 

Equipment Rental 

This cost includes smaller light construction equipment used during the construction phase 

of the project. This cost excludes large cranes, which are specifically defined on the 

construction estimate. Equipment rental is estimated at $3.50 per direct field labor mhrs. 

Temporary Facilities 

This cost includes temporary buildings/sheds/trailers and warehouses used during 

construction. It is estimated at 6% of direct field labor dollars (split 50% t o  indirect labor, 

50% t o  indirect material). 

o!? 0 04 3 c-2-13 
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9 

10  

11 

12  

13 

14  

15 

16 
17 
18 
19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 
31 

32  

0 Job Clean-up 

This cost includes housekeeping of site/work areas to  maintain a safe, clean work 

environment. Clean up is estimated at 6% of direct field labor dollars (split 75% t o  

indirect labor, 25% t o  indirect material). 

Safety 

This cost includes expenses for contractor joist safety meetings and supplies. Safety is 

estimated at 3% of direct field labor dollars (split 65% to  indirect field labor, and 35% t o  

indirect field material). 

Health Physics 

This cost includes RAD checks, workers' physicals, participation in drug screening, and 

material costs associated with personal protective equipment (PPE). Health physicals are 

estimated on a cost per full-time equivalent (FTE) manpower basis. 

CERCLAEAT 

This cost includes site access and RAD training. It is estimated on a cost per FTE basis. 

0 Payroll Burdens and Benefits 

This cost includes Federal Insurance Contributions Act (FICA) payments, Federal 
Unemployment Insurance (FUI), State Unemployment Insurance (SUI), union benefits, and 
disability. Payroll burdens and benefits are calculated a t  57% of the sum of direct and 
indirect field (labor dollars). 

Overhead and Profit 

This cost includes the contractor's overhead and profit. It is estimated at 20% of direct 

and IFC. 

Bond 

This is the contractor's cost to  bond the project; it is estimated at 1 % of total direct and 

IFC. 

Sales Tax 

This cost is calculated as 6% of the total material cost (direct and indirect). 

Construction Management 

This cost is calculated at 30% of the direct and indirect labor cost. 

Risk Budget 

Cost risk analysis for capital cost is 16.2%, which is based on the capital risk analysis for 

the AWR and Silo 3 projects. 
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8 1  1.3 
2 Basis of Design and Description (Appendix GI. 

3 C.2.2.2.7 Attachment 

4 

5 

The capital cost estimate summary for the Vitrification - Joule-heated alternative (VITI 1, 

prepared by the FDF cost estimating team, is attached to this section. 

<END OF PAGE > 
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ESTIMATE SUMMARY SHEET 
PROJECT: Silos 1 & 2 Joule Heated Vitrify (FS) *- DATE: 05-Nov-99 

FLUOR DAWlEL ESTIMATOR J.ELLlS 

LOCATION: FERNALD 

TASK NO.: 4S11B 

ESTIMATE NO.: C4981003 

DOE 

S NO.: 2.1.3.G.P 

ITEM DESCRIPTION 

TEM NO. 2 AAA - Mobihation 

000 . C i i t  &Excavation All Faciliiies 

100 . Concrete All Facilities 

200 -Structural Steel- All Facilities 

300 ~ ArchiecturallBuildingslFinishes.All Fac 

400 ~ Equipment Systems 15 .94 

500 -Piping 

600 . Electrical 

700 . Instrumentation 

800 . Paint I Insulation 

DIRECT ~IELD COSTS TOT 
SUPERVISION . CONTRACTOR 

SMALL TOOLS & CONSUMABLES 

MISC. EOUIP. RENTAL 

TEMPORARY FACILITIES 

TEMPORARY UTILITY HOOK-UP 

JOB CLEAN-UP 

SAFETY (INCLUDED WITH SITE & PPE PROD.FACTORS ) 

!TH PHYSICS SIC 1 aCLA - 40 HRslFTE 

GETlSlTE ACCESS &JOB SPECIFIC TRAINING 

PAYROLL BURDENS &BENEFITS 

OVERHEAD & PROFIT 

BOND 

SALES TAX 

INDIRECT FIELD COSTS TOTAL I 

DIRECT & INDIRECT FIELD COSTS TOTAL ITEM NO. 2 

WASTE DISPOSITION MGMT. FO FERNALD 

1 
MIH RATE LABORS SIC $ MAT'L 3 EQUIP. S TOTAL $ 

800 $60,000 $669.600 $729.600 

8,814 $193,693 $1  1 1,950 $9,800 $315,443 

63,595 $1,349,500 $872,100 S2.221.600 

16,263 $368,800 $960,300 $1,329,100 

31,025 $664,200 si'24g'000~ $1,913,200 

25,431 $625,400 $21,335.200 $21,960,600 

11,635 $285,800 $368,600 1 $654,400 

58,136 $1,226,700 $940.760 I $1,537,510 $3,704,970 

5,061 $110.200 $1,376,2001 S 1,486,400 

9,504 $210,800 $302.700 

230.2641 $22.13 

39,146 

6,908 

4,490 

10,362 

$5,095,093 $669,600 I $5,970,810 I 522,882,5101 $34,618,013 

$866.200 $866.200 

$305,700 $305.700 

$805,900 $805.900 

$1 52,900 $152.900 $305,800 

$1 52,900 

$229.300 $76,400 $305.700 

$99,400 $53,500 

I 
$244.100 

$68,600 

$49.400 

$3,846,000 

$8,313,700 $8.31 3,700 

$498,800 $498,800 

$397,000 $1,421,300 $1,818,300 

1 $5,498,200 I $8,812,500 I $1,043,200~ $2,227,200 I $17,581,100 74,662 1 
3043261 $34.741 $10593,2931 $9,482,100~ $7,014,010~ $25,109,7101 552,199,113 

- - 

8.424 $186,400 $57,701 I 3,100 $68.600 

2,232 549,400 

$3,846,000 
I 

- - 

: I  1 

PROJECT MANAGEMENT - FD FERNALD 

RISK BUDGET 16.2% ITEM NO. 5 $13,029,300 

TARGET ESTIMATE . '(FY 99 DOLLARS) I $93,457,300 

1 1/05/99 SUBCONTRACTOR OQ.8050 PAGE 1 OF 3 
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Crystal Ball Report 

'-811.3 

Sensitivity Chart 

Tawt Forecast: Capital Jade Vit 2 
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REPORT1 

Forecast: Capital Joule Vit 2 

Summary: 
Certainty Level is 50.00% 
Certainty Range is from $57,492,562 to $63,564,261 US Dollars 
Display Range is from $52,500,000 to $70,000,000 US Dollars 
Entire Range is from $53,063,252 to $68,318,483 US Dollars 
After 2,000 Trials, the Std. Error of the Mean is $80,573 

Statistics: 
Trials 
Mean 
Median 
Mode 
Standard Deviation 
Variance 
Skewness 
Kurtosis 
Coeff. of Variability 
Range Minimum 
Range Maximum 
Range Width 
Mean Std. Error 

Value 
2000 

$60,582,526 
$60,712,311 

$3,603,312 
1E+13 
-0.02 
1.88 
0.06 

$53,063,252 
$68,318,483 
$15,255,231 
$80,572.51 

Page 2 000089 
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REPORT1 

Forecast: Capital Joule Vit 2 (cont'd) 

Percentiles: 

Percentile 
0.0% 
2.5% 
5.0% 

50.0% Risk Budget 16.2% 
95.0% 
97.5% 

100.0% 

US Dollars 
$53,063,252 
$54,499,019 
$54,923,092 
$60,712,311 
$66,220,461 
$66,626,703 
$68,318,483 

*- 8 1 1 3  
Cell: C52 

End of Forecast 

Page 3 
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RISK ANALYSIS INPUT DATA TABLE 

:spital Joule Vit 2 EstimateNo.:C4981003 - ' 8 I 1 3 
I I 

I .. 
1 

, 

I 

1 

, 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 

I 

Distribution 3ange Width Dist. Corr 
High% High $ Type Ran1 

45% $702,467 U - 
25% $igs,ioa u - 
25% $91,988 U - 
40% $4,725.462 U - 
20% $1,466,496 U - 
25% $1,153,0381 U - 
20% 

tern Cost Element Estimated 

No. Description Base$ Low% 

01 cost element # 01 $484,460 4% 

02 cost element # 02 $156,880 -2% 
03 cost element # 03 $73,590 -2% 
04 cost element # 04 $3,375,330 -3% 
05 cost element # 05 $1,222,080 . -2% 
06 cost element # 06 $922,430 -2% 

$1,345,670 -2% 
$1,661,280 -2% 
$1,750,230 -1% 
$1,564,230 -2% 

$28,169,830 -3% 
$714,830 -1% 
$516.520 -1% 

Low $ 

$465.082 
$153,742 
$72.1 18 

$3,274,070 
$1,197,638 

$903.981 
$1,318,757 07 cost element # 07 

08 cost element # 08 
$1,614,804 
$2,159,664 
$2,100,276 
$2;111,711 

$39,437,762 
$857.796 

$1,628,054 
$1,732,728 

30% 
20% 09 cost element # 09 

10 cost element # 10 $1,532,945 
$27,324,735 

35% 
40% 

$707,682 
$51 1,355 

$3.070.069 

20% 
25% 
20% 

$645,650 
$3.721.296 14 cost element # 14 $3,101,080 -1% 

15 cost element # 15 $1.31 8.290 -1 % $1,305,107 
$1.989.439 

20% $1,581,948 U - 
40% $2.842.056 U - ~~ 

16 cost element # 16 $2,03050 -2% 
17 cost element # 17 $275.630 -1% $272,874 

$1.928.480 
15% $316,975 U - 
25% $2.410.600 U - ~~ 

18 cost element# 18 $1,928%0 0% 
19 cost element # 19 $527,250 0% 
20 cost element # 20 $128,780 -1% 
21 cost element # 21 $150,070 -2% 
22 cost element # 22 $805,610 -1% 
23 cost element # 23 $12,940 -1% 
24 
25 

$527,250 
$1 27.492 

15% $606,338 U - 
15% $148.097 U - 

$147,069 
$797.554 

20% $180,084 U - 
20% $966.732 U - 

$12,811 
$0 

20% $15,528 U - 
$0 

$0 
$0 

$0 
$0 26 

27 $0 
$0 

$0 
$0 I I 

29 I $0 
$0 

$0 
$0 

. - .  
30 I I I 
31 I $0 

$0 
$0 
$0 

$0 
$0 

$0 
$0 

$0 
sa 

$0 
$0 

37 
38 
39 
40 
41 
42 
43 
44 

$0 
sa 

$0 
$0 
$0 
$0 
$0 

$C 
$C 1 

I 45 I I I 
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0 

0 1 C.2.3 Engineering Cost Estimate 

Engineering Manhours (mhr) 357,870 

Engineering Labor Rate ($1 /mhr) $70 

+ 8 1 1 3  

2 C.2.3.1 Summary 

3 Engineering cost is the cost of design (preliminary design, detailed design and supporting 

4 documentation, and construction field support); it is calculated as an estimated FTE by 

5 discipline. The engineering rate of $70.00 per manhour ($70.00/mhr) is based on a 

6 subcontract architectural and engineering (A/E) firm performing the engineering activities. 

7 

8 summarized in Table C.2.3-1. 

The engineering cost for the Vitrification - Joule-heated facility design and labor support is 

9 

10 TABLE C. 2.3-1 
ENGINEERING COST SUMMARY FOR VITRIFICATION - JOULE-HEATED 

$25,050,900 I ~~ 

Estimated Engineering Cost 
I 

11 
12 

13 C.2.3.2 Attachment 

14 

15 

16 

The engineering cost estimate summary by discipline for the Vitrification - Joule-heated (VIT1) 

alternative, prepared by the FDF cost estimating team, is attached to  this section. 
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8 1 1 3  
Attachment C 2 . 3  .I 

Engineering Cost Estimate Summary for 

Vitrification - Joule-heated 
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2 

3 

4 

5 

6 

7 

8 1 1 3  
C.2.4 Operation and Maintenance Estimate Basis: Vitrification - Joule-heated 

C.2.4.1 Introduction 

The O&M costs for the Vitrification - Joule-heated (V IT I )  alternative are summarized in 

Table C.2.4-1. 

The O&M costs were prepared as detailed estimates based on the Basis of Design and 

Description (Appendix G), POP testing data (Appendix HI, and O&M experience at the FEMP. 

TABLE C. 2.4-1 
OPERATION AND MAINTENANCE COST ESTIMATE FOR 

VITRIFICATION - JOULE-HEATED 

FDF Labor Costs 

FDF O&M Labor Cost 

FDF Start-up Labor Cost 

$63,902,380 

$9,128,910. 

Material Costs 

Spare Parts Cost 

Consumable (PPE and Supplies) Cost 

$1,192,440 

$8,625,570 

Contractor Technical Support Costs 

Contractor Operation Support Cost $1,439,870 

Contractor Start-up Support Cost $2,109,000 

Other Costs 

Secondary Waste 

Utilities Cost 

Risk Budget 

$1,059,650 

$5,917,380 

$40,479,120 

Total O&M Cost 

c-2- 1 9 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 
15 
16 

17 
18 

19 
20 

21 
22 
23 

24 
25 
26 

27 

28 

C.2.4..2 Estimate Basis 

The cost estimate basis for the O&M cost for the Vitrification - Joule-heated alternative is 

comprised of the following six sections: 

0 Assumptions, 

0 Inclusions, 

0 Exclusions, 

0 Format and coding, 

0 Methodology, and 

0 References. 

C.2.4.2.1 AssumDtions 

The following general assumptions were used in the preparation of the estimates: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Costs are expressed in FY99 dollars. 

FDF O&M labor is based on the FY99 FAT&LC contract and labor classifications. 

During operations and start-up, FDF O&M labor is dedicated 100% t o  supporting the 
Silos 1 and 2 material full-scale remediation project. All other remediation activities 
on  the site will have been completed in FY06. 

Labor costs are based on four crews working a 48-hrlweek schedule t o  operate and 
maintain a 24-hr/day, 7-daydweek operation schedule. 

Silos 1 and 2 material full-scale treatment facility has a designed operational availability 
of 70%.  

The O&M staff is 100% dedicated in support of training and start-up of the Silos 1 
and 2 material full-scale treatment facility. Training and start-up takes 6 months t o  
complete. 

Proof of Process testing (surrogate operations) is scheduled for 6 months after 
completion of start-up and before full-scale operation. The O&M staff is dedicated 
1 0 0 %  t o  supporting the surrogate operations. 

Table C.2.4-2 summarizes the labor staffing requirements t o  support the Vitrification - 

Joule-heated O&M activities. 

c-2-20 
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TABLE C. 2.4-2 8 1 1 3  
OPERATION AND MAINTENANCE LABOR ESTIMATE 

VITRIFICATION -JOULE-HEATED 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10  

11 
12 

13 

14 

15 

16  

17 

18 
19 

20 
21 

22 

23 

24 

25 

26 

27 

28 

29 

C.2.4.2.2 Inclusions 

The O&M cost estimate includes the following elements: 

Start-up labor; 

O&M labor; 

Proof of process labor; 

Waste packaging labor; 

Start-up, proof of process, and operation consumables; 

Start-up, proof of process, and operation utilities; 

Spare parts; 

O&M of the RCS and the TTA; and 

Silos 1 and 2 material full-scale remediation contractor’s technical over-sight during 
start-up, proof of process, and operation activities. 

C.2.4.2.3 Exclusions 

The following elements of cost are excluded from the O&M cost estimate: 

Silos 1 and 2 material full-scale treatment facility capital cost; 

D&D cost; 

Premium t ime cost for overtime; 

Cost of operation of the FEMP AWWT and other site support functions (security, 
fire department, etcl; 

Waste shipping and transportation cost (container cost, transportation cost, burial 
cost); 

Silos 1 and 2 material full-scale remediation project management cost; and 

Cost of FEMP project management oversight. 

C.2.4.2.4 Format and Codinq 

The O&M cost estimates are compiled and summarized into the following cost centers: 

FDF labor, 

FDF O&M labor, 

FDF start-up, 

Material, 

c-2-22 0490102 
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e: 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

el4 
15 
16 

17 
18 

19 
20 
21 

22 

23 

24 

0 Spare parts, 

0 Consumables, 

0 Utility, 

0 Contractor's technical support, 

0 O&M support, 

0 Start-up support, and 

0 Risk budget. 

- -  €3113 

The following discussion provides a brief description of the cost centers. 

C.2.4.2.4.1 FDF Labor Cost 

FDF labor cost includes the costs for FDF labor associated with project oversight and project 

management of the Silos 1 and 2 material full-scale remediation activities. This cost includes 

wages, benefits, and burdens. The FDF labor cost is based on the DOE approved FY99 

planning labor rates. 

The FDF labor cost, summarized in Table C.2.4-3, is based on the following: 

0 , FDF O&M labor force in Table C.2.4-2 operates on a 24-hr/day, 7-day/week 
schedule; 

0.5 years of start-uphraining that uses the FDF O&M labor force (100% dedication 
t o  project); and 

4.0 years total of O&M labor consisting of 0.5 years of start-uphraining, 0.5 years 
of Proof of Process testing and 3.0 years of process operations t o  treat the Silos 
1 and 2 material. 

0 

0 

TABLE C. 2.4-3 
SUMMARY OF FDF LABOR COST 

~~ ~ I Start-up FDF Labor Cost I 0.5 years @ $18,257,824 I $9,128,910 , 1 
v b o r  Cost I 3.5 years @ $18,257,824 I $63,902,380 I 

I 4.0 years @ $1 8,257,824 I $73,031,290 I 
I I I I 
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Spare Parts $297,352 

1 C.2.4.2.4.2 Material Cost 

per year 

2 

3 

Material cost includes the costs for consumables (PPE, chemicals, filters office supplies, etc.), 

and equipment spare and replacement parts. 

Laboratory 

PPE and supplies 

4 

5 

6 

The following Table C . 2 . 4 4  is a summary of the annual cost for consumables and spare parts 

data based on information from the EnVitCo POP Final Report (Appendix H, Attachment H I  1 

and the Basis of Design and Description (Appendix GI. 

$77,000 per year 

$666,153 per year 

1 Glass Additives $1,008,690 I per year I I I Molybdenum Electrodes I $146,000 1 per year I 
~~ ~ I Filter elements $15,600 .I per year I I 

I I I 
I I 

1 Total '$2,210,795 I per 'year I I 

<END OF PAGE> 
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Material Expenditure 

1 Therefore, the total material cost is summarized in Table C.2.4-5 as follows: " - 8 1 1 3  0 
cost  1 

Spare Parts 

Consumables 

Total 

$297,352 @ 4.0 years $1,189,408 

$1,914,203 @ 4.0 years $7,656,804 

$2,211,553 @ 4.0 years $8,846,212 

4 C.2.4.2.4.3 Utility Cost 

Electrical 24,655,742 kWhr @.06/kWhr 

5 Utility cost is the cost for utilities t o  support the start-up, proof of process, and operation of 

6 the Silos 1 and 2 material full-scale remediation activities. This cost includes electricity, 

$1,479,345 per year 

7 

8 included in this estimate. 

natural gas, and oxygen. Cost of water is included in the FEMP site support cost, which is not 0 
9 

10  

11 Description (Appendix GI. 

The following Table C.2.4-6 is a summary of the annual cost for utilities based on information 

from the EnVitCo POP Final Report (Appendix H, Attachment H1) and the Basis of Design and 

12  

13 

1 4  

15 

Based on the Vitrification - Joule-heated operation and start-up schedule assumptions, the 

utility costs are summarized in Table C.2.4-7. 

, . r. '. i ,/ . 4 . ,*.. . t C-2-25 0 0 02. os 
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Total Utility Cost 

1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

1 1  

$1,479,345 @ 4.0 years $5,917,380 

TABLE C. 2.4-7 
UTILITY COST FOR VITRIFICATION - JOULE-HEATED . 

O&M I $1,479,345 @ 3.5 years I $5,177,708 1 
Start-up and Training 1 $1,479,345 @ 0.5 years I $739,672 1 

C.2.4.2.4.4 Contractor's Technical Support Cost 

The contractor's technical support cost includes the contractor's cost t o  support start-up and 

operation of the Silos 1 and 2 material full-scale treatment facility. This cost includes 

technology-specific laboratory support, training support labor, start-up technical oversight 

labor, and operational technical oversight labor. 

0 The contractor's estimated technical support cost for Vitrification - Joule-heated is based on 

the EnVitCo POP Final Report (Appendix HI; it is summarized in Table C.2.4-8 as follows: 

<END OF PAGE> 
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1 

Contractor Support for O&M $1,439,870 

$2,109,000 Contractor Support for Start-up Cost 

0: 

3 

4 

5 

6 

7 

0: 
10 

11  

12 

13 
1 4  

15 

16  

17 

18  

19  

20 

I $3,548,870 I I Total Technical Support Cost 

C.2.4.2.4.5 Risk Budget 

Risk budget is added t o  the estimate t o  provide for risks and uncertainties associated with the 

O&M of the Silos 1 and 2 material full-scale treatment facility. 

C.2.4.2.4.6 Secondary Waste Cost 

Secondary waste cost is defined as those costs accrued for the treatment, sizing, packaging, 

transportation and disposal of the solid secondary waste generated during Silos 1 and 2 waste 

remediation operations. 

C.2.4.2.5 Methodoloav 

The methods used t o  

FDF Labor Cost 

An activity-based 

prepare the O&M cost estimate are discussed next. 

level-of-effort support estimate was developed using the basis of design, 

preconceptual design drawings, and the technical judgement of senior FDF operation, 

maintenance, and waste management supervisory personnel. The FY99 plan labor rates 

were then applied t o  the estimated labor resources to obtain the FDF O&M labor cost 

estimate. 

Material Cost 

The material (consumables and spare parts) cost estimate is based on information provided 

by the POP contractor's final report. 

.? . , . ,  ' C-2-27 :: ::. . I ' 
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0 1 Utility Cost 

2 The utility costs estimate is based on information provided by the POP contractor's final 

3 report. 

4 Contractor's Technical Support Cost 

5 

6 POP contractor's final report. 

The'contractor's technical support cost estimate is based on information provided by the 

7 

8 

9 

10  

11 

12 

13 

1 4  

15 

16 

17 

18 

19 

20 

21 

22 

Risk Budget 

Risk budget is the cost allowance for risk and uncertainties associated with the O&M of 

the Vitrification - Joule-heated facility. The risk budget was developed following 

analyses of probable schedule delays based on technology experience and professional 

judgement (see Table C.2.4-9). 

The O&M risk budget was determined to  be 33% of operation, maintenance, and project 

management cost. The 33% risk factor is based on an operational schedule risk of 15.9 

month delays due to  potential start-up problems and downtime associated with spare parts 

of specialized equipment. 

Secondary Waste Cost 

The secondary waste cost is estimated as the volume of the spare parts, filter, PPE, and 

.components (i.e., refractory) in contact with the vitrification melt pool being considered 

mixed waste requiring treatment prior t o  disposal. The mixed waste is assumed to  be 

packaged, treated and disposed of at a licensed facility, all other secondary waste is 

packaged and disposed of at the NTS. 

C-2-28 
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s- 
TABLE C. 2.4-9 8 1 1 3  

OPERATION AND MAINTENANCE SCHEDULE RISK BUDGET 
VITRIFICATION - JOULE-HEATED WIT1 ) 

(50% x 15 = 7.5 

(50% x 6 = 3 

VlT l  ODerational Risk Factor 

15.9 months of potential delay/48-month operation and start-up period = 33%. 
Note: 70% operation availability addresses the minor day-to-day operation and maintenance 
problems. 

Waste DisDosal. Packaaina and ShioDina Schedule Risk Budaet 

VlT l  assumes a reduction in waste loading from 9 0  w t %  to  75  wt%.  
Risk Budget Factor 
Potential Schedule Delav 6 %  x 36 months of oDeration = 2.1 months. 

(90-75 wt%)/75 w t %  * 20% @ 30% probability = 6%. 

1 C.2.4.2.6 References 

2 The following references were used in preparation of the O&M cost estimate. 

3 0 En VitCo POP Final Report (Appendix H, Attachment H I  1, and 

4 0 Basis of Design and Description (Appendix GI. 

5 C.2.4.2.7 Attachments 

6 

7 

Detailed O&M cost summaries for the Vitrification - Joule-heated WIT1 ) alternative , prepared 

by the FDF cost estimating team, are attached t o  this section. 

C-2-29 
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8113  

Attachment C .2.4.l 

O&M Cost Estimate Summary for 

Vitrification - Joule-heated 
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Operation and Maintenance 
PPE and Supplies 

Calculations 
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EFFICIENCY FACTORS = 8 1 1 3  I 
PROJECT: Si11 &2JrmleHeaedV@ityffSl 
FTIMATE NO.: C4981003 

5NT DOE 3 S NO.: 2.1.3.G.P 

DATE 05.NOV.9 
ESTIMATOR J. ELUS 
LOCATION: FERNAU) 
TASK NO.: 4S1 lB 

EXAMPLE: 

NET 100 STANDARD CHART MANHOURS = 
E E E l C E M 3 F ~  

SIT = BASE UNIT MANHOURS 
SITE SPECIFIC 1 SEE APPENOIX A 1 1m.m --A1_ 14.0 

114 

OVERTIME PROOUCTNITY FACTOR 
(SEE DETAIL WORKSHEET BACK-UP) 

TASK SPECIFIC (confined space, 
high elevation. congestion, etc.) 

0.00% 0 
114 

0.0% 0 
114 

PPE SPECIFIC (Bated on cunent data 
and estimating knowledge) 

THESE EFFICIENCY FACTORS WERE APPLIED INONIDUALLY 
THROUGHOUT THE ESTIMATE AT A TASK SPECIFIC LEVEL 
TO OBTAIN A MORE ACCURATE ACCOUNT OF OVERALL 
EFFICIENCY IMPACT DUE TO PPE REOUIREMENTS IN  
HANOUIYG CONTAMINATED AN0 HAZARDOUS WASTE. 

11/05/99 SUBCONTRACTOR 



I 

0 
7 I 0 

CREW SIZE & MAKE-UP STANOARO 
WORKER-BUOOY 

..OJECT: 

XIENT: DOE 
YES NO.: 2.t.3.G.P 

S i b  1 & 2 Jnde Heated V m  
STIMATE NO.: C4981003 

mC C c +  I 8 
7 7 7 '  7 
0 0 01 0 

EFFICIENCY FACTORS 

SUPPORT TEAM 
TOTAL CREW 

CREW SIZE RATIO 

FLUOR DAWlEL 
F E R N A L D ~  

0 0 0 O i  3 
7 7 7 71 10 

1.00 1 .oo 1.00 1.00: ' 0.70 

DATE 05-NOv.9! 
ESTIMATOR: J. ELUS 
LOCATION: FERNALO 
TASKNO.: 4SllB 

AVAILABLE WORK TIME FACTOR 

PPE LABOR PRODUCTIVITY FACTOR 

NET PRODUCTIVITY RATIO 

NET PRODUCTIVITY MULTIPLIER 

I 
0.96 0.68 0.68 0.541 0.48 

1 0.86 0.82 0.75  0.70 

0.96 0.585 0.558 0.405 0.235 

1.04 1.71 1.79 2.47 4.26 

These factors were based on Tables 6.1 and 6.2, Moderate Work Efforts, 66F to 85F temperature of 'Hazardous Waste Cost Control' by RA.Selg. 
Modifications were made t o  reflect a 10 hour work day and no buddy system or support team for levels 0, mC and C. 
The workerhddy and support team members, if required, may be covered under Construction Mgmt. (Rad Techs]. 

MOBILIZATION - ROUND TRIPS 

NOTE Adjust 'Work Minutes per Day' basis to: 5.8's. or leave as 4.  lo's. Any other cimrmnamps. overjide the minutes per day. 

** Assumption based on work performed in May, June, JuIy &August, prarating cost over one year. Adjust % to individual circumstances. 

11/05/99 SUBCONTRACTOR PAGE 2 OF 2 



APPENDIX "C" 

- 8 1 . 1 3  HEALTH PHYSICS 
DJECT Silos 1 & 2 Joule Heated Vitrify (FS) 

DATE 05-Now99 
FLUOR DANIEL ESTIMATOR: J. ELLIS 

LOCATION: FERNALD 
TASK NO.: 4S l lB  

ESTIMATE NO.: C4981003 
CLIENT: DOE 
WBS NO.: 2.1.3.G.P 

CAPITAL PLANT 
PPE"s - PERSONAL PROTECTIVE EDUIPMENT 

MAT'L.S's L l  

TOTAL PPE's (FORWARD TO PAGE 2 OF 2 1 

ITHER PPE's SUCH AS HARD HAT, SAFETY GLASSESIGOGGLES, STEEL TOED SAFETY SHOES, HEARING PROTECTION, 
IRE CONSIDERED THE SUBCONTRACTORS RESPONSIBILITY AND ARE COVERED IN HIS OVERHEAD EXPENSE. 
IOSTS OF FD FERNALD SUPPLIED PPE's, SUCH AS COTTON COVERALLS, EXCHANGE OF RUBBER BOOT COVERS AND 
lESPlRATORS FOR CHANGEOUTS AND CLEANING OF SAME IS INCURRED BY FD FERNALD AND COSTS ARE NOT INCLUDED 
rS PART OF PROJECT COSTS AT THIS TIME. 

c 8 . I  I \  oco3.z1 
11/05/99 SUB-CONTRACTOR PAGE 1 OF 2 



I HEALTH PHYSICS 

BI-MONTHLY BIOASSAY 

I PROJECT: Silos 1 & 2 Joule Heated Vitrify (FS) 

TlMATE NO.: C4981003 
JENE DOE 

WBS NO.: 2.1.3.G.P 

HOURS 1 RATE LABOR $ 
9 1 124 11141 $22.13 $24.640 

I 

FLUOR DANIEL 
F E R U A L D ~  

WKRS TESTS HRS I I LABOR S's 
11 185 2 1  370 I $22.131 $8,200 

NO. OF TESNMG CHAMCEl WO. OF WRS.  CHAICES 

WRS. OTm 1 DAY 1 FORTHIS I DAY FOR TEST DAYS 

TESTED PERYR R I D A T  FORTEST ESTIMATE FOR PROJECT 

CAPITAL PLANT 
-MEDICAL MONITORING -* 

COMSTR 

wonmmt 
DAYS 

DATE 05-Now9 
ESTIMATOR: J. ELLIS 
LOCATION FERNALD 
TASK NO.: 4S11B 

2500 

MEDICAL . PHYSICAL and IN-VIVO MONITORING - LOST WORKER TIME for RAD II WORKERS ONLY 
AVG. 

DESC. I LABOR I TOTAL I 

226 11 I 0.0044 / 124 I 0.5456 1 339 

RADIATION IN-VITRO SURVEILLANCE - LOST WORKER TIME for RAD II WORKERS ONLY I 
AVG. 

DESC. 1 OTY 1 HRS 1 WKR 1 TOTAL I LABOR 1 TOTAL 

WORK DELAYS CAUSED BY MONITORING I O.O%I 

WORK DELAYS CAUSED BY RAD CHECKING I 2.0%) 

THRU 
SAFETY LABOR $Is 1 

$6,442,893 soli 
LABOR S's i 

$6,442,893 $1 28,9001! 

I 1-1 

TOTAL HEALTH PHYSICS * FORWARD TO ESTIMATE SUMMARY SHEET -$186.4001 $57,700 11 $244,100 

IFl123R5WIC4981 O3U.WR 

OQO2.22  
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APPENDIX " D  
\I 

ACTIVITY DURATIONS 
FLUOR DANIEL 

PROJECT 
ESTIMATE NO.: C4981003 
CLIENT DOE 
WBS NO.: 2.1.3.G.P 

Silos 1 & 2 Joule Heated Vitrify (FS) 

8 1 1 3  

DATE 05-NOV-9E 
ESTIMATOR: J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4S11 B 

EST. START 
ACTIVITY I DATE I DATE I P t l i T  I I ACTIVITY DURATION 

I DATE of EST. to MID-PO IN^ 

EST. START I 
ACTIVITY I DATE 1 DATE 1 P"oiT I czT% 1 ACTIVITY IDURATION 

I 1 O1:3an-2002 I 01-Jan-2004 1401rJan-2006 I 48.11 MONTHS 
OPERATIONS 1 I I I 1 48.1 I MONTHS 

ACTIVITY DURATION IS USED IN DETERMINING NO. OF WORKERS FOR CERCWSAT AND HEALTH. 
PHYSICS COSTS. 

1 1105199 ' SUB-CONTRACTOR C'SCY 23 PAGE 1 OF 1 
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0 

a 

a 
11/18/99 

.- 8 1 1 3  HEALTH PHYSICS 
PROJECT: 

ESTIMATE NOC4981003 ESTIMATOR J. ELLIS 
CLIENT: DOE LOCATION FERNALD 
WBS NO: 2.1.3.G.P PLANT OPERATIONS TASK NO.: 4S11B 

Silos 1 & 2 Joule Heated Vitrify (FS) 
DATE 18-N0v.99 

PPE3 - PERSONAL PROTECTIVE EQUIPMENT 

. .  . .  

TOTAL PPFs (FORWARD TO PAGE 2 OF 2 1 

ITHER PPFs SUCH AS HARD HAT, S A F m  GLASSESIGOGGLES, STEEL TOED SAFETY SHOES, HEARING PROTECTION, 
PRE CONSIDERED THE SUBCONTRACTORS RESPONSIBILITY AND ARE COVERED IN HIS OVERHEAD EXPENSE. 
ZOSTS OF FD FERNALD SUPPLIED PPFs, SUCH AS COTTON COVERALLS, EXCHANGE OF RUBBER BOOT COVERS AND 
IESPIRATORS FOR CHANGEOUTS AND CLEANING OF SAME IS INCURRED BY FD FERNALD AND COSTS ARE NOT INCLUDED 
PS PART OF PROJECT COSTS AT THIS TIME. 

CONTRACTOR 4200? 25 Page1 of 2 



APPENDIX 'E" 

HEALTH PHYSICS 
'ROJECT: 

STIMATE NE4981003 ESTIMATOR J. ELLIS 
UENT: DOE LOCATION: FERNALO 
YES NO.: 2.1.3.G.P TASK NO.: 4S l lB  

Silos 1 & 2 Joule Heated Vitrify (FS) 
DATE 18-Nov-99 

PLANT OPERATIONS 
-MEDICAL MONITORING - 

MEDICAL - PHYSICAL and IN-VIVO MONITORING - LOST WORKER TIME for RAD It WORKERS ONLY 
AVG. 

DESC. I HRS 1WKR I TOTAL 1 LABOR I TOTAL I 
'HYSICAL (3hrs). IN-VIVO 
IASELINE PHYSICALS 
lNNUAL PHYSICALS 

LABOR $ ('hr) HOURS RATE 
1 4 206 824 $22.13 $18,240 
4 4 206 3298 $22.13 $72,980 

iXlT ITERMINATION) PHYS C 1 

DESC. I ON I HRS I WKR 1 TOTAL 1 LABOR I TOTAL I 

1 206 206 $22.13 $4,560 
SUB-TOTAL )>XF<:$95;780-- 

I I 

NORK DELAYS CAUSED BY1 0.0% I I $73,031,2901- 0 1  

I LABOR $3 1 
NORK DELAYS CAUSE0 BY1 l.O%I I $73,031.290~~~$730,~00~( 

[i TOTAL 11 TOTAL 1- 

I AVG. I 

3123R5WlC498103X.WK4 

0001.26 
CONTRACTOR 

11-MONTHLY BIOASSAY I 24 I 1 

0 

0 

a 
Page2of 2 

HOURS RATE LABOR 3 
206 4946 $22.13 $109,450 

I I I 

WKRS TESTS HRS 
11 821 2 1642 $22.13 

IO.OF TESilllG AVE ID. WAUCEI PO.0P WKRS. 

WKRS. DAYS m m n  DAY FOR Nit3 

T E S m  PERYR ?EI MI FOR TEST EsllbuTE 

2500 226 11 0.0044 206 

LABOR $3 
%$3630028 

M l Q S  COMSfR 
IDAY FOR TEST WORKJUQ 

mR PROJECT DAYS 

0.90684 905 
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Estimated Secondary Waste Streams Generated During Full-scale 
of the Remediation Facility for Silos 1 & 2 Project I 

Container Total Total 

Type Years Material Volume 3 Shipped to Type Dollars Source 

Category 
C (Salt 
drain, 
reduced 
metal, 
refractory) Salt / Solid 66,822 kg other 55 gal drum $508,52€ 

Total Packaged 
Material Disposal Shipped to Volume 3 Volume in 

CF Type Years 
Source 

I I I I 
I I I 

No. of LME 

Empty 1 
Re-Work 
Container 
S Solid 15,744 Ibs 224 NTS 1 

Misc. 
Rep I ace m 
ent 

t 
Equipmen 

PPE 
Solid 435 cf 838 NTS 1 
Solid 23,900 cf 35,407 NTS 35 

- 

Per 
Container 
to NTS $3,453 

Container( 
s) to NTS 37 $127,754 

glass 
drain bay) 1 Solid 1 7,649 kq 1 other (B-25 boxes1 $68,168 

Other Total $576,693 

Total Secondary Waste Cost 1 $1,059,6471 

Container Container( 
Burial s) Burial 

$355,200 
NTS Total $482,954 

NTS $9,600 NTS 37 

I 

1 1/22/99 CONTRACTOR 



VITRIFICATION - JOULE-HEATED 0 i 
The Department of Energy Oak Ridge Operations 
Mixed Waste Disposal under DOE contract 
DE-AC05940R22074 

Disclaimer: This should be used for cost estimation 
purposes 'only. 

Category C Estimate(sa1t drain, reduced metals, refractory) 

Material : Debris 
Weight of Material: 66822 kg 
Container Type: 55 Gallon Drums 
Treatment Cost: $330,768.89 
Disposal Cost: $110,356.53 
Handling Price : $20,625.00 
Transportation Cost': $46,775.40 

8 1 1 3  

Total : $508,525.82 

Category C Estimate (HEPA filters & glass drain bay) 

Material : Debris 
Weight of Material: 7649 kg 
Container Type: B-25 Boxes 
Treatment Cost: $46,505.92 
Disposal Cost: $12,632.32 
Handling Price: $3,675.00 
Transportation Cost: $5,354.30 

0 
Total : 

VIT 1 TOTAL 

$68,167.54 

$576,593.36 

oc03.29 . . * .: . ,.. , ; ,L '.' ! ' . . 



Estimated Secondary Waste Streams Generated During Full-scale 0 
Operation of t h e  Remediation Facility for Silos 1 and 2 Project 

Material 
Type 

Solids 

Water  

Water  

Water  

Rate 
(Iblhr) 

16 

168 

108 

2,610 

Total Volume Status  
3 years 

Packaged 
Disposal 
Volume 

550,368 gal 

353,808 gal 

8,550,360 gal 

Process NIA 

Process NIA 

Process NIA 

Solid 

Solid 

Solid 

Solid 

96 
MTC's 

1 Lot 

113 yrs 

NIA 

15,744 Ibs 

530 cf 

- 106cf  

435 cf 

Dispose 224 cf 

Dispose 1,120 cf 

Dispose 157 cf 

Dispose 838 cf 

Solid NIA 1,512 cf' Dispose 2,912 cf 

23,900 cf Dispose 35,407 cf 

I 

Source 

Off-gas Solids 2,238 cf I Recycle I NIA 

Scrubber Purge 

RCS Condensate 

Cooling Tower 
Blow Down ' 

Salt Drain Salts I 27 ' 
~~ 

189 cf I Dispose I 524 cf ' 

Reduced Metals Solid I - 3.14 120 cf I Dispose I 393 cf 

Empty Re-work 
Containers 0 Spent Refractory 
( 5  glee) 

Glass Drain Bay 

Misc. 
Replacement 
Equipment 

RCS carbon Carbon I 1 Lot 5,334cf I Dispose I 8,890 cf 

RCS and Off gas  
System HEPA 
Filters 

PPE 

I - Conservative Proof of Principle results indicated little or none produced. This estimated generated 
rate is the mass valance in the  event a slug of silo material contains a high sulfate concentration. The 
estimated density of the material is 3 glcc and the salt drain will be operated 5% of the time. 
2 - Equipment will be replaced when necessary to maintain normal operation schedule. 
3 - Based on the assumption of four complete changes per person per shift. 

Solid I 4 /day 

Revised 11/10/1999 mkm 000130 



Vitrification Joule Heated (VIT I ) 

Risk Activity 

Melter replacement due to melter failure. 
(unique hardware1 
Startup Issues 

Feed prep system clogging 

Remote handling issues 

Reduce waste loading 

Total 

Operation and Maintenance Risk Budget 

Schedule delay of Risk 
Activity 
Melter replacement 15 months 

Extended startup experienced 
at several sites Risk is startup 
is extended an additional 6 
months. 
Feed prep system clogging 
(normal flushing and cleaning 
covered in the normal 
maintenance . 
Remote handling hardware is 
not off-the shelf standard and 
replacement is expected 3 
months. 
Reduce waste loading resulting 
in schedule delay 2.1 months 
see details below 

Probability of Risk 
Activity 
(50% x 15= 7.5 months) 

(50% x 6 = 3 months) 

(50% x 2 = 1 month) 

(75Oh x 3 = 2.25 months) 

2.1 months 

15.9 months of potential delays 

Vit 1 Operational Risk Factor 
15.9 months of potential delay148 month operation and startup period = 33% 

Note: 7 0 %  operation availability addresses the minor day t o  day operation and 
maintenance problems. 

Waste Disposal, Packaging and Shipping Risk Budget 

Vit 1 assume a reduction in  waste loading from 9 0 w t %  t o  75wt% 

Risk Budget Factor = 90-75/75 = 20% @ 30% probability = 6% 

6% x 36 months of operation = 2.1 months of potential delays 

10122199 3:30 PM 

. . . ,  .. . .  . , 

4 .  c c. 
. .  
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

Silos Project Support Area D&D Cost 

D&D NTS Disposal Cost 

D&D Risk Budget 

+- 8 1 1 3  
1 C.2.5 Decontamination and Demolition Estimate Basis: Vitrification - Joule-heated 

$10,468,800 

$1 1,174,592 

$ 1,234,400 

2 C.2.5.1 Introduction 

~~~ ~ 

Total D&D Cost Estimate 

3 D&D costs for the Vitrification - Joule-heated (VITI)  alternative are summarized in 

$ 34,503,692 

4 Table C.2.5-1. 

5 TABLE C. 2.5-1 
6 D&D COST 
7 VITRIFICATION - JOULE-HEATED 

I Vitrification - Joule-heated D&D Cost 1 $1 1,625,900 I 

<END OF PAGE > 

C-2-31 
OQ03.33 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

1 

2 

3 

1 0  

11 

12  

13 

1 4  
15 

16  
17 

18  

19  

20 

21 

22  

23 

24 

25 

26 

27 

28 

C.2.5.2 Estimate Basis 

The cost estimate basis for the D&D cost of the Vitrification - Joule-heated alternative is 

comprised of the following six sections: 

Assumptions, 

Inclusions, 

Exclusions, 

Format and coding, 

Methodology, and 

References. 

C .2.5.2.1 AssurnDtions 

The following general assumptions were used in the preparation of the estimates: 

1. Costs are expressed in fiscal year (FYI 1999 dollars. 

2. D&D waste is sent t o  the NTS. 

3. Labor costs are based on four crews working a 40-hr/week, lO-hr/day schedule, 
without any allowance for premium time. 

4. Construction management staff is dedicated 100% to supporting D&D of the proposed 
facility. 

C.2.5.2.2 Inclusions 

The D&D cost estimate includes the following elements: 

Cost of demolition labor; 

Cost of FDF construction management dollars above- and below-grade; 

Waste packaging and transportation labor; 

Below-grade D&D of concrete and underground utilities; 

Above-grade D&D; 

R C S/TTA bu i I d i ng D & D ; 

FDF D&D planning & engineering; 

Equipment rental dollars; and 

Subcontractor staffing costs. 

C-2-32 008134, 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

1 C.2.5.2.3 Exclusions 0 81.13 

2 The D&D cost estimate excludes the following elements: 

3 0 Premium time cost for overtime; and 

4 0 Security, fire department, human resources, etc 

5 C.2.5.2.4 Format and Coding 

6 The D&D cost estimates are compiled and summarized into the following cost centers: 

7 0 Vitrification - Joule-heated D&D; 

8 0 Silos project support area D&D; 

9 0 D&D NTS disposal; and 

10 0 D&D risk budget. , 

11 C.2.5.2.4.1 Vitrification - Joule-heated D&D Costs 

This is the cost associated with the D&D of the Vitrification - Joule-heated facility. This cost 

estimate is based on the Basis of Design and Description (Appendix G) and FEMP D&D 3 il 
14 experience. 

15 C.2.5.2.4.2 Silos Project Support Area D&D Costs 

16 

17 

18 

Silos project support area D&D costs include the cost for the D&D of the silo areas support 

facilities (TTA, RCS). This cost estimate is based on information from the AWR preconceptual 

design provided with the contractor's final report and FEMP D&D experience. 

. 19 C.2.5.2.4.3 D&D NTS Disposal Costs 

20 

21 

D&D NTS disposal costs are the costs for the disposal of all D&D debris from the D&D of the 

Vitrification - Joule-heated facility, the TTA, and RCS.. 

C-2-33 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

i 

2 

3 

4 

5 

6 

C.2.5.2.4.4 D&D Risk Budget 

The D&D risk budget is a cost allowance for the risks and uncertainties associated with D&D 

activities. The cost risk budget for D&D is 6%, which is based on the risk analysis of other 

FEMP D&D projects. 

C.2.5.2.5 Methodoloav 

FDF Labor Cost 

FDF labor cost is the cost for FDF labor associated with D&D of the Silos 1 and 2 material 

remediation activities. This cost includes wages, benefits, and burdens. The FDF labor cost 

is based on the DOE approved FY99 planning labor rates. An activity-based level-of-effort 

1 0  support estimate was developed using preconceptual design drawings and materials of 

11 

1 2  

construction from the Basis of Design and Description (Appendix G), and technical judgement 

of senior FDF D&D and waste management supervisors. 

13  

1 4  

15 

16 

17 

18  

19 

20 

21 

22 

23 

Waae Rates 

Wage rates are based on project labor agreement rates, effective October 1998, and are 

considered FY99 dollars for estimating purposes. 

Unit Rates 

Unit mhrs, equipment, and material dollars are based on estimating guides and FEMP historical 

data rates. 

Risk Budaet 

Risk budget is added t o  the estimate t o  provide for risks and uncertainties associated with the 

D&D of the Silos 1 and 2 material full-scale treatment facility. 

C.2.5.2.6 References 

Basis of Design and Description (Appendix G) 

C-2-34 or301.34; 



1 C.2.5.2.7 Attachment 0' 
Revised Feasibility Study for Silos 1 and 2 

40730-RP-0001 

+ 8113 

2 

3 

Detailed D&D cost summaries for the Vitrification - Joule-heated WIT1 1 alternative, prepared 

by the FDF cost estimating team, are attached t o  this section. 

<END OF PAGE > 
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' Revised Feasibility Study for Silos 1 and 2 
407 3C-RP-OOO1 

Attachment C. 2.5. I 

D&D Cost Estimate Summary for 

Vitrification - Joule-heated 

C-2-36 0003.39 



I ESTIMATE SUMMARY SHEET 

. . $800 .. . 

PROJECT: Vit 2 D&D Joule HeatedVitrification DATE 17-Aug-99 
FLUOR DANIEL ,2- 8 1 1 3 ESTIMAT0R:Wagner 

LOCATION: FERNALD 
TASK NO.: 4S11B 

FERNALDB 
ESTIMATE NO.:c4981202~2 
CLIENT: DOE 
VBS NO.: 2.1.3.G.P 

~32,000 

$787,890 
$163.880 

ITEM DESCRIPTION 
Mobilization Cost 

. ' Below Grade 
Above Grade 
Demobilization Cost 

$8,200 $1,005,570 

$414,500 $129,600 

$30,200 
$19,600 
$45,300 

DIRECT FIELD COSTS TOTAL. W& ' :. -, _. -: 
SUPERVISION - CONTRACTOR 8 PERDIUM 
SMALL TOOLS 8 CONSUMABLES 3% 
EQUIP. RENTAL (See Equipment Schedule) 
TEMPORARY FACILITIES 6% 
'EMPORARY UTILITY HOOK-UP 3% 

JOBCLEAN-UP 6% 
SAFEM (INCLUDED WlH SITE 6 PPE PROD.FACTORS ) 

HEALTH PHYSICS SIC 

GETBITE ACCESS 8 JOB SPECIFIC TRAlNlNG 
PAYROLL BURDENS 8 BENEFITS 57% 
OVERHEAD 8 PROFIT 20% 
BOND 1% 
SALESTAX 6% 

CERCLA - 40 H M E  

.INDIRECT FIELD COSTS TOTAL t, . )  - -  
DIRECT a INDIRECT FIELD COSTS TOTAL-, /-- . 
WASTE DISPOSITION MGMT. - FD FERNALD 

$16,300 $5,700 I 51,035,770 

$30,200 $30.200 
$705.600 $705,6013 

$30.200 $60,40C 
$30,20c $10,600 . 

$15,100 $60,4OC 

$ w , i o a  

MRI RATE 

8,093 8201 
38.913 
i ,780 

$8,200 
$129,600 

49,606 I 520.21 
17.360 

1,488 
967 

2,232 

$16,300 $5,700 I 51,035,770 

$30,200 $30.200 
$705.600 $705,6013 

$30.200 $60,40C 
$30,20c $10,600 . 

$15,100 $60,4OC 

$ w , i o a  

2.116 
1,250 

900 - 

$1 005 570 
$414,500 -1 $45,300 

$30,200 
$19,600 

26,314 I 
75,920 I 533.1: 

LABOR $ 
$17.400 

$163.880 
$87.890 
$36,400 

SIC $ MATL $ EQUIP. $ TOTALS 

58,200 

$13,800 

$2,500 

$42,900 
$25,300 
$18,200 

5912.900 
$725.600 
$43.500 

$1,508,900 $898,700 
$2,514.470 $906,900 

$969,362 $1,622,844 

a161.8001 S204.70C 
$25,30C 
$1 8.2M 

$912.90( 
5725.60( 

$43.50( 
$58,60( 

$3,419.70( 
$4.455,47( 
$5,003,68( 

$969,362 $1.622.844 $2,372,905 $38.568 55,003,681 
$85,826 $15,076 $1 00.90: 

$1.586.389 51.779.9& $157,760 t35,834 
$1,672,215 $172,837 $35,834 $1,880,881 

$124.815 I $9.71 8 I $6.826 I I $141.35' 
$124,815 $9.71 8 $6.826 $141,35' 

08117199 CONTRACTOR - Stated in FY99 DOLLARS 00 0 1.4 0 - PAGE I OF 3 
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ESTIMATE SUMMARY SHEET 
7 

PROJECT: Vlt 2 D I D  Joule Heated Vltrlflcatlon DATE 17-Aug-99 
ESTIMATE NO.:C4981202R2 . F A C T O R S  ESTIMATOR Wagner - I CLIENT: DOE LOCATION: FERN 

. WBS NO.: 2.1.3.G.P TASK NO.: 4S11 
FIXED PRICE SUBCONTRACT I LABORS I SIC $ I MAT'L.$ I EQUIP.$ I PPES I TO 
DFC DOLLARS 5.570 I $8,200 I 81 6,300 I S5.700 I S161,800 I $1 t IFC COST FACS 50051 16.80491 6.28221 124.78951 - I 
BOND + OVERHEAD 8 PROFIT COST FACTOR 

, SALESTAX 

I s1.00 
'OR I 2.! 

1.2086 I 1.2086 1.2086 1.2086 1.2086 - 1.0600 1.0600 1.0600 I 
I 

NOTE. 
1 .)The above costs represent constant FY dollars and require de-escalation to FY96 for input to microframe. SEE De-Escalated Summary. 
2.) If there are no DFC Equip. S. enter The IFC Equip. $'s into the direct field cost TOTAL and delete IFC Factor in G65. 
3.) If FD Femald Support dollars appear below, and were generated as a percenatage of the DFC, Risk Budget would apply and these dollars . 

would be de-escalated to N96.  Indicate an X' in the Y E S  box and enter 'SPACE BAR' in the NO box. 
If the FDF Support costs are supported by LOE estimates, use those estimates for input to microframe, enter 'SPACE BAR' in the Yes Box and an X in the 

DOES RISK BUDGET APPLY TO FD FERNALD SUPPORT COS NO 
X I 

FD FERNALD SUPPORT COSTS I LABORS I SIC S I MAT'L.$ I EQUIP.$ I PPES ; TOTALS 
FD FERNALD PROJECT MGMT. I $100.902 
RISK BUDGET FACTOR 1 .oo 1 .oo 1 .oo 1.00 1 .oo , 1 .oo 

I $100.900 
FD FERNALD CONSTRUCTION MGMT. 
RISK BUDGET FACTOR 1 .oo 1 .oo 1 .oo 1 .oo 1 .oo 

TOTAL PM 
$1 1 

FPS TARGET ES 

TOTAL CM 
FD FERNALD WASTE PROGRAM MGMT. 
RISK BUDGET FACTOR 1 .oo 

RISK BUDGET FACTOR 1 .oo 

TOTAL WPM 
FD FERNALD RSO 

I $1. 
I $5,003.680 

1 .oo 1 .oo 1 .oo 1 .oo I 1 .oo 
I $5,003,680 

1 .oo 1 .oo 1 .oo 1 .oo 1.00 

. .. I 

TOTAL RSO I 
FD FERNALD ENGlNEERlNGlDESlGN/INSPECTlON 
RISK BUDGET FACLOR 1.00 1 .oo 

RISK BUDGET FACTOR 1.00 1 .oo 
TOTAL FD FERNALD ENG. 

N E  ENGlNEERlNGlDESlGNllNSPECTlON 

TOTAL N E  

TOTAL PROJECT TARGET EST. (FY99 DOLLARS) 

I 

1 .oo 1 .oo 1 .oo 
$124.815 

1.00 
I $124,820 
I 

1 .oo 1 .oo 1 .oo 1 1 .M) 
I 

08/17/99 
0 0 0 I.. 4 1 

CONTRACTOR - Stated h FY99 DOLCARS PAGE 2 OF 3 



I ESTIMATE SUMMARY SHEET 
I PROJECT: W12 D6D Joule Heated Wtrfflcatlon 

w l F A C T O R  
AND 

LABORS 
.3.G.P 
ESCRIPTION 

biliiation Cost 

'ow Grade 

Dve Grade 

mobilization Cost 

I FIELD COSTS wlFACTORS 

17400 
$57,690 

163880 
$543,330 

787890 
$2,612.170 

36400 
$120,680 

lFY99 DOLI 

SK BUDGE 
SIC S 

8200 
$182.710 

YES 
X 

MATL $ 

13800 
$121,840 

2500 
$22,070 

DATE: 17-Aug-99 
-2 ESTIMATOR Wagner 

NO 

EQUIP. S 

800 
$140.310 

4900 
$859,370 

. .. 

DCATION: FERNALD 
ASK NO.: 4SllB 

-. ... 161800 
161800 

PPES I TOTALS 

S543 330 F 
S2 612 170 F 
S1.184 830 .F 

1s) $4,887,57 
~ 

. NOTE: The above costs exdude any FD Femald support that may appear on page 1 8 2, such as Waste Disposition, Englneering. Project 
Management, or Consbydon Management. 

. .  

OSr17rSS CONTRACTOR - Stated in FY99 DOLLARS 
OQO? $2 PAGE 3 OF 3 
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8113  

. .. 

. .  

4 PERDAY 
D e s c r i p h  Rate Hours TOW 

$36.69 025 $9.17 

"1WASTE. Fianncr $37.12 1.00 $37.12 

$25.71 400  $10285 
125.71 4.00 $102.a5 
$3730 050 $18.65 

527.99 1O.W ~ ! 2 7 9 . 9 2 )  

gi;:WAsrE - Hw UWPrcrUghg $37.12 015  $928 

$IH - lndurtrlal Hygiene S25.93 0.00 woo 

Materlal p - -  Description Rate Qty Total 
& i i . c a ~ l m u f m g  $12.79 5 $63.93 

+x2W Rad Pad Re4 Sheeb $0.00 10 50.00 
Recondrtioncd L-WMB Cantahn 9,77937 1 $4.779.37 

I T o M  MaleriaUContainer 6 s . . !  

RaleiDay Days Total 
$38.84 OW $9.71 . 
u8.M 015  $9.71 
$10.79 025 5170 

L - 
2 PERDAY 

$36.60 1.00 w.69 
$37.12 4.00 . $148.47 
SI982 0.25 s4.w 

Description Rate Hours Total 

S 2 W  4.00 $11414 
S25.71 8.00 1105.70 
$25.71 8.00 $205.70 

QA - PnlomvKelQA $3730 1.00 $37.30 
';i'Tolal LaborlConlainer 528.69 2625 &f#7..3.01] ,g 
@ PPE Malerial Ss 

Rate aty~dayMir Total 
$332 4 a 2 8 7  
50.42 4 S I B  
50.07 4 so28 
tO.41 4 S I H  

4 $1221 

.-.z 

Q4.p- 
LUIM-ShippingSupr 
WASTE - wuls Tech 
RAD - Rad Tech 
WASTE- shippinocoord 
UTlL I Wuchwa. MCl&nl 
UVOH - M A T  125.71 
Total Labor per Truckload *529.99 
TOM Laborper Conlaher 1 

Material 

Bamda bbeb 5 0 3  2 %.bo 
Rate QW Total Desdption 

Container Burlal - NTS Rale 
Top Loa- L-MB bnhina 5750 

FDF WASTE MGMI.-TOP LOADING LWMB 6 IS0 CONTAINER PAGE 1 C 
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om7199 

Waste Management Costs 
L V  'SO =- 

NAsTE-PlaMu $37.12 1.00 $37.11 
NAsTr - Wule Tach $37.12 8.00 S2s.8) 

$24.14 1.00 $24.14 

~ 

470 
TOTAL 
FY96 9s 

$81.19814 

$167.341.68 - $105.613.17 

$350.009.16 

624497.81 

$48,996.11 
$898.389.67 

S4l.SlAsT 

n o s t p n s 1  

- 

$35,744.1 1 

w5mw . .  

D 
PAGE : 



a 
Waste Management Costs 

6 IS0 co- 

ASSUMPTIONS 

CONTAINER PREPNTION: 
a. Four containers can be prepared per day. 
b. Containers are reconditioned and the prices reflect the current acquisition 

contrad costs. 

CONTAINER PACKAGING: 
a. Two containers can be packaged per day. 
b. PPE quantities are for six workers. 
c. PPE pricing Is based on unit costs from the Lab Safely catalog and escalated 

to FY98 dollars. 

CONTNNER STAGING. 
a. The labor to stage containers to load on a flatbed truck Divide by containers I truck load. 

For this study, assume 1 container per truck load 
b. The material and equipment costs are for one container. 

CONTAINER SHIPPING PREPARATION: 
a. The labor to prepare and load a flatbed truck. Divide by containers per truck load. 

b. The material and equipment costs are for one container. 
For this study assume 1 container per truck load. (42.000# gross weight) 

CONTAINER SHIPPING FREIGHT: 
a. Shipping charges are based on an avg. of three m e r  contrad rates currently 

being used at the site. 
b. NTS burial costs are the antidpated FY98 fates that lndude shipping s ~ p  copper 

volumes. If this does not happen, rates could be as high as $1250 per cubic foot 

LABOR 

EQUIPMENT: 

a. These costs are for direct fieldloperations costs. Project management costs are 

b. Labor dollars are based on the FY99 Replan rates and are considered -98 dollars. 
excluded. 

a. Equipment dollars are for maintenance costs only. 
Any purchase cost and fuel usage have been exduded. 

. .  . .. 

. .  

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

can7199 FDF WASTr MGMT. - TOP LOADING LWMB 6 I S 0  CONTAINER 

OQ02.46 



D 8 D Vit Joule Heated 

Unbulked Material Estimates (ft3) 

Component Metals Process Related Concrete Add Non-Regulated Regulated Misc. Lead Component 
Category A,B & D C E F, G H I J 

Designation Metals Brick ACM ACM 1-2 1-4 Flashing . Total 

Vit 2 Joule Heated 65,474 67,473 6,184 219 139,350 

139,350 6,184 219 Total 65,474 67,473 

D 8 D Vit Joule Heated 

Bulked Material Estimates (ft3) 

Component Metals Process Related Concrete Acid Non-Regulated Regulated Misc. Lead Component 
Designation Metals Brick ACM ACM 1-2 1-4 Flashing Total 

Vit 2 Joule Heated 222,612 a 7 , m  12.368 438 323,132 

Category A,B & D C E F G H I J 

Total 222,612 87,714 12,368 438 323,132 

Container ROB. ROB ROB ROB 

Quantity 279 220 16 1 

Disposition ' OSDF OSDF OSDF OSDF . 

Note - OSDF prohibited material equates to 12,354 cubic feet which can  be dispositioned to NTS utilizing 155 
White Metal Boxes or 13 End Loading IS0 containers. 

- 
Material Weight Estimates (rons) 

Component Metals Process Related Concrete Acid Non-Regulated Regulated Misc. Lead Component 
Designation Metals Brick ACM ACM 1-2 14 Flashing Total 

Vi 2 Joule Heated 81 8 3374 ' 46 2 4240 

Category A.B & D C E F G H I J 

Total 818 3374 46 2 * .  4240 



. . .. .. 

: 
- 8113  

c 

0 DEBRIS BULKING FACTORS 

* A - Accessible Metals (OSDF 2) * E - Concrete (OSDF 2) 
Bulking Factor 1.3 Bulking Factor 3 

* B - Inaccessible Metals (OSDF 2) * G - Non-Regulated ACM (OSDF 213) 
Bulking Factor 3 Bulking Factor 1.2 

* 

* C - Process-Related Metals 
Bulking Factor 3 

,' * H - Regulated ACM (OSDF 5 )  
Bulking Factor 3 

* D - Light-Gauge Metals (OSDF 2) * I - Miscellaneous Debris (OSDF 214) 
Bulking Factor 2 Bulking Factor 3.5 

. .  

. . .  . .  . : . .  

. .  . .  

. .  

.. 
' ,? -.. , 

.. 
I. 

. .  
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APPENDIX 'B" 

EFFICIENCY FACTORS F-- 8113  
:OJECf: Vit 2 D80 Joule Heated Vitrification DATE: 20-Au~-9 

ESTIMATOR Wagner 
LOCATION: FERNAtD 
TASK NO.: 4SllB 

. FLU OR DANIEL mmm NO.: ~ 4 9 8 1 2 0 2 ~ 2  
:LIENT: DOE 
NBS NO.: 2.1.3.G.P 

EXAMPLE 

STANDARD CHART MANHOURS = NET 100 

20A 12.0 SITE SPECIFIC ( SEE APPENDIX A ) 
S/T= BASE UNIT MANHOURS 112 

... 
OVERTIME PRODUCTIVITY FACTOR 0.00% 0 
(SEE DETAlL WORKSHEET BACK-UP) 112 

* TASK SPECIFIC (confined space, 0.0% 0 
hlgh elevation, congestlon, ate.) 112 

PPE SPECIFIC (Based on current data 
and esUrnaUng knowledge) 

14.0 hlanDays 

THESE EFFICIENCY FACTORS WERE APPLIED INDMDUAUY 

TO OBTAIN A MORE ACCURATE ACCOUNT OF OVERALL 
EFFICIENCY IMPACT DUE TO PPE REQUIREMENTS IN 
HANDUNG CONTAMINATED AND HAZARDOUS WASTE. 

. THROUGHOUT THE EsnMAnz AT A TASK SPECIFIC LEVEL, 

. ... 

. .. 

CONTRACTOR - stated in we9 DOLIARS PAGE 1 OF 2 



APPENDIX '0- 

WORKER-BUDDY 
SUPPORT TEAM 
TOTAL CREW i 

'ROJECI: . .. Vit 2 D(LD Joule Heated VitrXcatian 
iSTIMATE NO.: C4981202~~ 
:UENT: DOE 
MBS NO.: 21.3.G.P 

0 0 0 0 0 
0 0 0 0 3 
7 7 7 7 10 

1 .oo 1 .oo 1 .oo t o o  0.70 

EFFICIENCY FACTORS 

i CREWSIZE RATIO 
I 

FLUOR DAHIEL 
F E R J W A E D ~  

I 

DATE '. 20-Aug-99 
ESTIMATOR .Wagner 
LOCATION: FERNALD 
TASK NO.: 4S11B 

PPE MULTIPLIER DEMLOPEMENT 

r 1 0 1  mC I C I  c +  I 0 1 CREW SIZE & MAKE-UP STANDARD I 71 71 71 71 7 

The worker-buddy and support team members, if required, may be covered under Construction Mgmt (Rad Techs). 
. .  

NOTE' Adjust Work Minutes per Oaf basis to: 5 - 8's. or leave as 4 - 10%. Any other drwnvhnces. over-aide the minutes per day. 

" Assumption based on work performed in May, June, July & August pm-fating Cost over one year. Adjust % to Indiidual Cirrvmstances. 

Selg. 

0 

. .  

COHmACTOR - Stated In M 9 9  DOLLARS 

000171 
PAGE 2 OF 2 



APPENDIX "C" 

HEALTH PHYSICS ?F-- 8 1 1 3  

RUBBER BOOT COVERS-(1)PR.PER WORKER PR 12.70 
APR WlHALF FACE MASK - (1) PER WORKER EA 22.30 
APR WlFULL FACE MASK - (1) PER WORKER EA 174.00 
SCBA EA i 1894.00 
COOL VESTS EA j 137.50 
rHERMO STRIPS EA I 50.00 

PROJECT: 
ESTIMATE NO.: C4981202R2 
CLIENT: DOE 
WBS NO.: 2.1.3.G.P 

$0 DlClB 6 01 
6 01 $0 C 
6 01 $0 C 
2 01 so B 
6 01 $0 c/B 
6 01 $0 CIB 

FLUOR DANIEL Ip4 

S U B-TOTAL $0 

DATE: 20-Au~-99 
ESTIMATOR: Wagner 
LOCATION: FERNALD 
TASK NO.: 4S11B 

- 

I PPE"s - PERSONAL PROTECTIVE EQUIPMENT 

TOTAL PPFs (FORWARD TO PAGE 2 OF 2 ) 

OTHER PPE's SUCH AS HARD HAT, SAFETY GIASSESIGOGGLES, STEEL TOED SAFETY SHOES, HEARING PROTECTION, 
ARE CONSIDERED THE SUBCONTRACTORS RESPONSIBILITY AND ARE COVERED IN HIS OVERHEAD W E N S €  
COSTS OF FD FERNALD SUPPLIED PpFs, SUCH AS COTTON COVERALLS, EXCHANGE OF RUBBER BOOT COVERS AND 
RESPIRATORS FOR CHANGEOUTS AND CLEANING OF SAME IS INCURRED BY FD FERNALD AND COSTS ARE NOT INCLUI 
AS PART OF PROJECT COSTS AT THIS TIME. 

08/20/99 CONTRACTOR - Stated in FY99 DOLLARS 
.. .. -- -_. - .- 
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APPENDIX "C" 

DATE: 
ESTIMATOR: Wagner 

HEALTH PHYSICS 
PROJECT: 

CUENT: DOE FLUOR DAWIEL LOCATION: FERNALD 
ESTIMATE NO.: C4981202R2 

WBS NO.: 2.1.3.G.P 

Vit 2 D8D Joule Heated Wtrification 

, TASKNO.: 4Sl lB 

DESC. 
PHYSICAL (3hrs), IN-VIVO (Ihr) 
BAS ELI N E PHYSICALS 
ANNUAL PHYSICALS 
EXIT (TERMINATION) PHYSICALS (IN-VIVO) 

-MEDICAL MONITORING - 

- - -  -_ 
QTY HRS WKR TOTAL LABOR 1 TOTAL ! HOURS RATE LABOR $ 

I 4 !  50 200 $20.27 / $4,050 
0 41 50 0 $20.27 1 $0 ,  
I I! 50 50 $20.27 I $1.01 0 

MEDICAL - PHYSICAL and IN-VIVO MONITORING - LOST WORKER TIME for RAD I1 WORKERS ONLY 
I .  I AVG. .I I I I I 

SUB-TOTAL I1 $5.060-lp 

f3AUlAImN I N - V m  SUKVtlLLANCt - L-f or RAD II  WORKtKS ONLY I ... 
AVG. 

DESC. 1 QTY I HRS IWKRl TOTAL I LABOR 1 TOTAL I 
I I I I 

I I 1 
SUB-TOTAL II 

I I I I HOURS I RATE I LABOR$ 
51-MONTHLY.BIOASSAY 61 11 501 278 I $20.27 I $5,630 

$5.630-[- 

TESTS 1 HRS TOTALHOURS AVG.RATE 
45 2 90 $20.27 

NO.OF TESTING AVQNQ CHANCE/ NO.0FWKR.S. 
WKRS. DAYS O F N ~  DAY FOR THlS 

T E m D  PER= PERDAY FORTEST ESnMATE 
2340 226 10 0.004274 50 

LABOR $'S I 
$1,800 .- 
CHANCES CONSTR 

/DAY FOR TEST WORKING 
FOR PROJECT DAYS 

0.2137 21 0 

I I LABOR $'s 1 
WORK DELAYS CAUSED BY RAD CHECKING I 1.0% I I $1.515.1701 $15.200 

WORK DELAYS CAUSED BY MONITORING I l.O%I 

TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET I 342.900 \I $ 161.800 11 ~$204300 :' 

c 
LABOR $'s 

THRU 
SAFETY ' LABOR $'s 1 
$1,515.170 $1 5.200 1 7  

08/20/99 CONTRACTOR - Stated in FY99 DOLLARS PAGE 2 OF 2 



APPENDIX "D" 

OPERATIONS 

ACTIVITY "DURATIONS 
FLUOR DANIEL 

PROJECT: Vit 2 DBD Joule Heated Vitrification FERNAf& 
ESTIMATE NO.:C4981202~2 
CLIENT: . DOE 
W S  NO.: 2.1.3.G.P 

8 1 L.3 
DATE: 20-Aug 
ESTIMATOR Wagner 
LOCATION: FERNALD 
TASK NO.: 4 S l l B  

EST. START MID 
ACTIVITY 1 DATE I DATE 1 POINT 1 ':!LL I ACTIVITY DURATION 

CONSTRUCTION: I Z 9 - b 9 8  t : O i 3 S m 1  1 9 - J ~ ~ - 2 0 0 9 W ~ 2 0 0 9 1  11.121 MONTHS m- 0 MONTHS 
TOTAL 

&r@&Y- 
I NTHS 

~ 

11-11 MO 

^---- 1 F& 1 ':!LL I ACTIVITY DURATION I 
Er*&Y- ?!s%wem 0 MONTHS I 11-11 MO NTHS TOTAL 

A C T l W  DURATION IS USED IN DETERMINING NUMBER of WORKERS for CERCWSAT TRAINING HOURS 
and HEALTH PHYSICS COSTS. 

.. . 

F\ESTIMATEEILOS\VIT 2\WT 2R2.WK4 

. . .. 

08Ro/99 

0001.74 
CONTRACTOR - Stated in fT99 DOLLARS PAGE 1 OF 1 
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L n~ ~n 

ESTIMATE SUMMARY SHEET U l l d  
DATE 

LOCATION: 
TASK NO.: 

20-AUg-9 
FLUOR DANIEL ESTIMATOR: Waaner 

PROJECT: 
ESTIMATE NO.:C4981202~2 
CLIENI: DOE 
WBS NO.: 21.3.G.P 

Vit 2 D&D Joule Heated VitrlficaUon 

TEM DESCRIPTION ANH 

$384,159 

lobititation Cost 82C 
lelow Grade 8.09: 
bove Grade 38,912 
krnobiliuation Cost 1.78C 

I $27.989 
$120,113 

TOOLS 8 CONSUMABLES 3% 

M Y  FACILITIES 6% 
4EMPORARY UTILITY HOOK-UP 3% 
JOBCLEAN-UP 6% 
SAFETY (INCLUDED W M  SITE 8 PPE PROD.FACT0 

GETISKE ACCESS 8 JOB SPECIFIC TRAINING 
PAYROLL BURDENS 8 BENEFlTS 57% 
OVERHEAD a PROFIT 20% 

2,330.41 1 
$898,390 

RATE - 

840.61Sl 259.697 
$1,504.026( $2,199,171 

' I FIELD PREPARATION 

LABOR S 
$16,126 

$151.884 
$730,21 € 
$33;73€ 

SIC s 

$7,60( 

MAT'L S 
$12,791 

S2.31i 

$27.989 
$1 8,165 
$41,984 

$39.760 
$23.448 
$16.868 

$846.076 

$27.989 
$9,824 

513.996 

$149,956 

$672,486 I H0.31A 

lQUlPMENT I 
$74 

< .  

$4.54, 

$5,282 

$653.95C 

$39.574 
$693.624 
698.801 
$35,744 

:ERNALD 
IS1 1 B 

TOTAL S 
529.65: 

$151.88 
5730,211 
548,19. 

.. . 

. .  

5959,95; 
$504,272 
$27.981 

$653.95[ 
$55,97E 
5 2 7,9 8 Z 
$55,97$ 

$189,71€ 
$23,44f 
$16,86€ 

$846,076 

$672.48€ 
S40,31€ 

$54.31 ( 
53,169.37f 
$4,129.33( 
$4.637.331 

$898.390 $1,604,026 52,199.171 $35.744 54,637,331 
$93.51€ I I S79.543l $13.9731 

$1,470,2661 $1462121 $33.211 I I $1.649.68 
$1,549,809 $160.185 533,211 $1 ,743.20 

$115.6791 $9.006 I $6.326 I I 8131.01 
5115,679 59,006 . $6,326 5131.01 

CONSTRUCTION MANAGEMENT - FD FERNALD 

om0199 CONTR4CTOR - Stated in M96 DOLLARS PAGE 1 OF 3 



J 

ESTIMATE SUMMARY SHEET 
DATE: 20-Aug-99 PROJECT: 

ESTIMATE NO.:C4981202R? F A C T O R S  
CLIENf: DOE LOCATION: FE 
WBS NO.: 2.1.3.G.P 
FIXED PRICE SUBCONTRACT i LABORS I SIC s I m 7 L . s  I EQUIP.S I PPES I TOTALS 
3FC DOLLARS I $9319621 $7.6001 $15.1071 95.283 I s i  49.956 I SI .iog.goa 
IFC COST FACTOR 2.5005 I 16.8049 6.2822 124.7895 

I I I 

Vit 2 DBD Joule Heated Vitrlficaffon 

1.2086 ; 1.2086 i 2086 I i 2086, 1.2086 
- I  1.0600 I 1.0600 1.0600 

BOND + OVERHEAD 8 PROFIT COST FACTOR 
SALES TAX 

DIRECT FIELD C OS1 FACTOR = 3.0222 I 20.3109 8.0485 I 159.8742 1.2812 I 
I I I I 

~~ -~ 

(De-escalated for Microframe Input Only) 
NOTE: 
l.)The above costs represent constant M dollars de-escalated lo N 9 6  for input to microframe. 

2.) If FD Fernald Support dollars appear below, and were generated as a percenatage of the DFC. Risk Budget would apply and these dollars .. 
would be de-escalated to -96. Indicate an x' in the YES box and enter 'SPACE BAR' In the NO box. 
If the FDF Support costs are supported by LOE estimates, use those estimates for input to microframe, enter 'SPACE BAR' in the Yes Box and an X in the No E ox 

DOES RISK BUDGET APPLY TO FD FERNALD SUPPORT C 
,lFIW.DE-ESCAUTION IS APFUED.OMERWISE ITIS NOT. 

NO 
X 

I LABORS I SIC f I MA7L.S I EQUIP.% I PPES I TOTALS . 
I 

FD FERNALD SUPPORT COSTS 

RISK BUDGET FACTOR 1 .oo I 1 .oo 1 .oo 1.00. 1 .oo 
FD FERNALD PROJECT MGMT. 

TOTAL PM 

3ISK BUDGET FACTOR 1 .oo I 1 .oo I FD FERNALD CONSTRUCTION MGMT. 

TOTAL CM I 
FD FERNALD WASTE PROGRAM MGMT. 
RISK BUDGET FACTOR 1 .oo I 1 .oo 

RISK BUDGET FACTOR 1 .oo I 1 .oo 

TOTAL W M  I 

TOTAL RSO I 

RISK BUDGET FACTOR 1.001 1 .oo I 

FD FERNALD RSO 

FD FERNALD ENGlNEERINGIDESlGWlNSPECTlON 

TOTAL FD FERNALD ENG. 

.. 

1 .oo 1.00' 1 .oo 1 .oo 
$1,649,690 
$4.637.331 

1 .oo 1 .oo 1 .oo 1 .oo 
$4.637.330 

1 .oo 1 .oo . 1 .oo 1 .oo, 
$131.01 1 

S131.010 
1 .oo I 1 .oo . 1 .oo 1 .oo 

TOTAL PROJECT TARGET EST. (FY96 DOLLARS) $1 1,041,339 
(De-escalated for Microframe Input Onty) 

PAGE 2 OF 3 
000277 

om0199 CONTRACTOR - Stated In FY96 DOLLARS 

RISK BUDGET FACTOR 
N E  ENGINEERINGIDESIGNIINSPECTION 

TOTAL FD FERNALD AE 

t 
1 .oo 1 .oo I 1 .oo 1 .oo 1.00 1 .oo I 

I 
SUB-TOTAL PROJECT TARGET EST. (FY96 DOLLARS) I $1 1,041,339 

I 

These dollars will not match microframe reports due to differences in labor rates and constant PI donan for Other costs 
and the addition of escalation and G 8 A to the microframe reports. 
Risk Budget requirements for FD Femald Support costs needs to be determined on an Individual bask for each projet3 
they support and may not apply H supported by an LOE estimate. 
The sales tax below may be induded in the LOE estimates above. Choose where to show Sales tax and whether Risk allowance applies. 

OTHER FD FERNALD SALES TAX - 6% 
RISK BUDGET FACTOR 1 .oo 1 .oo 1 .oo 1 .oo 1 .oo 1 

TOTAL OTHER FD FERNALD SALES TAX 



DOE w /  I 
2.1.3.G.P 

DESCRIPTION I NO YES 
X 

Mobkation Cost 

Below Grade 

Above Grade 

Demobiriation Cost 

LOCATION: FERNALD 
TASK NO.: 4Sl lB 

-==?I49956 
149956 

$130.040 $210.750 ‘ I  i’ 741.44 179614 
5507.180 

) R S  
RISK BUDGf 

R PRORATE 
SIC $ 

760 
$169.33 

$169.330 

161; 
$53.4; 

151 81 
$503,5t 

73021 

127i 
$112.9: 

231 
$20.4C 

sim.3aa 

52*420.9f 
3372 

$Ill.& 
4541 

f796,47C 

... 

$926.510 

DATE: 20-Aug-99 I 

730216 

(De-escalaied for Microframe Input Only) 
NOTE: The above costs exdude any FD Fernald support costs that may appear on page 1 8 2, such as Waste Disposition, Engineering, Project 

Management or Consbudion Management 

. .  

08/20199 o?on23 CONTRACTOR - Stated In FY86 DOLIARS PAGE 3 OF 3 
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I ESTIMATE SUMMARY SHEET i 
20-AUg-99 Vendor -B" mAlt?CS D & 01 

DOE 

D A T E  
FLUOR DANIEL 8 1. 1 3 ESTIMATOR ~ w a g n e r  

LOCATION FERNALD 
TASK NO.: 4SWRA 

"FERMAL D 9 - ESTIMATE NO.: C4981003 

S NO.: 2.1.3.6.0 
ITEM DESCRIPTION 

ITEM N0.7 PremobiruationlMobiation 
I .: Full S c a l e  Mock-up System 

II RCS Phase I, 11, & 111 

111 Silo Waste Retrieval S y s t e m  
Iv Transfer Tank Area. 

Oemobibiation cost 

iUPERVlSlON - CONTRACTOR - STAFF 
iMAU TOOLS & CONSUMABLES @ 3% 

UISC. EQUIP. RENTAL [See Equipment Schedule] 
'EROIEM I SUBSISTANCE 
rmpoww FACILITIES UTILITIES 
IOBCLEAN-UP 6% 

;Am 3% 
LTH PHYSICS SIC 
CLA -40 H R s D E  
BITE ACCESS &JOB SPECIFIC TAAlNlNG 

y: 
PAYROLL BURDENS & BENEFliS 
OVERHEAD & PROFIT 

1.140 
1,743 

4,520 
1,400 

11.8271 $20.3! 
8,9601 

532 
532 
23 1 

1,145 

760 
380 - 

LABORS SICS MAT'LS EI1UIP.S 
$ 17,400 $13,800 $80C 
$23,100 
$35,300 

$44,600 
$91,500 

$28,800 $8,200 $2,500 $3,500 

I I  
$240,7001 $8,2OOl $16,300 

$209,800 

$7,200 

$76,800 

$ 10,800 $ 10,800 

$10,800 $3,600 
$4,700 $2,500 

$23,300 $1 1,000 
$15.500 
$7.700 

$298,300 
$248.100 

$14.900 
$3,100 

$580,9OOl $339,8001 $38.200 
$821.6001 $348,0001 $54,500 

$1,431,356 $.2,39USrl $3,503.82 

$4,300 

$278,400 

$17,000 

$295,400 

$299,700 
$56,951 

TOTAL $ 

' $35,300 
$44,600 
$91.500 
$43,000 

'$269,500 
$209,800 

$7,200 
$278,400 
$76,800 
$21,600 
$14,400 
$7,200 

$34,300 

$15,500 
$7,700 

$298,300 
$248,100 
$14,900 
$20,100 

$1,254300 
$ 1,523,800, 
$7,388,411 

$lA31A00 $2,396,300 $3503.800 $56300 $7,388.400 
$1,107,100 

ww,zrn1 $117,3001 $26,6001 - I  
$94,20Oi El $97301 

$1,057,400 $120,400 $26,600 $1,204,400 
$123,800 $9.5001 $6.700 $140,000 

$123800 $6,700 $140.000 

BURIAL FEE ITEhI N0.30 $6,662,514 
V E p o W I D p D B T E S l l h U ~ S S  n15a4 c 

08120199 SUB-CONlRACTOR PAGE 1 OF3 
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Revised Feasibility Study for Silos 1 and 2 
407 30-RP-000 1 

8 1 1 3  0 1 C.2.6 Project Management Estimate Basis: Vitrification - Joule-heated 

2 C.2.6.1 Introduction 

3 The project management cost estimate is summarized in Table C.2.6-1. 

4 The project management cost for the Vitrification - Joule-heated alternative was prepared as 

5 detailed estimates based on Silos Project FY98 actuals and the current Silos Project 

6 organizational charts. 

7 TABLE C. 2.6-1 
TOTAL PROJECT MANAGEMENT COST 

Annual FDF Project Management Cost 

Silos 1 and 2 Remediation Schedule Duration 

$2,115,160 

10.5 years 

~~ ~ 

Total Project Management Cost $22,145,800 1 

<END OF PAGE > 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

1 

2 

3 

10 

11 

1 2  

13 

1 4  
15 

16 
17 

.18 

19 
20 

C.2.6.2 Estimate Basis 

The cost estimate basis for the project management cost of the Vitrification - Joule-heated 

alternative is comprised of the following six sections: . 

0 Assumptions, 

0 Inclusions, 

0 Exclusions, 

0 Format and coding, 

0 Methodology, and 

0 References. 

C.2.6.2.1 AssumDtions 

The following, general assumptions were used in the preparation of the project management 

estimates: 

1. Costs are expressed in FY99 dollars. 

2. FDF project management labor is based on the current Silos Project organizational 
structure. 

3. Throughout the project, FDF project management labor is 100% dedicated in support 
of the Silos 1 and 2 material full-scale remediation project. 

4. Labor cost is based on a 40-hr/week schedule. 

5. FDF project management for the Silos 1 and 2 material full-scale remediation project 
is level-of-effort support throughout the project duration from FYOO thru FY10. 

<END OF PAGE> 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

1 C.2.6.2.2 Inclusions 0 
2 The project management cost estimate includes the following cost elements: 

3 0 Project management labor; and 

4 0 Project management office supplies. 

5 C.2.6.2.3 Exclusions 

6 The following elements of cost are excluded from the project management cost estimate: 

7 

8 D&D cost; 

9 0 Premium time cost for overtime; 

0 Silos 1 and 2 material full-scale treatment facility capital cost; 

10 
11 fire department, etc.); 

1 2  
13  cost); 

0 Cost of operation of the FEMP AWWT and other site support functions (security, 

Waste shipping and transportation cost (container cost, transportation cost, burial 

Silos 1 and 2 material full-scale remediation O&M cost; and 

Cost of FEMP project management oversight (human resource, project control, 
environmental monitoring, etc.). 

0 

0 

0 

17  C.2.6.2.4 Format and Coding 

18  

19  centers: 

The project management cost estimates are compiled and summarized into the following cost 

20 0 FDF labor; and 

21 0 Material. 

22 The following discussion provides a brief description of the cost centers. 

23 FDF Labor Cost 

24 FDF labor cost is the cost for FDF labor associated with project oversight and project 

25 management of the Silos 1 and 2 material full-scale remediation activities. This cost includes 

26 wages, benefits, and burdens. The FDF labor cost is based on the DOE approved FY99 

7 planning labor rates. e 
C-2-39 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-OWl 

1 Material Cost 

2 Material cost is the cost for office supplies. 

3 C.2.6.2.5 Methodoloav 

4 The following methods were used t o  prepare the project management cost estimate: 

5 FDF Labor Cost 

6 

7 

8 

A n  activity-based level-of-effort support estimate was developed using Silos Project FY98 

actuals and the current Silos Project organizational structure. The FY99 plan labor rates were 

then applied t o  the labor resources to  obtain the FDF project management labor cost estimate. 

9 Material Cost 

10 

11 material cost. 

The material cost estimate is based on the Silos Project FY98 project management actual 

12 

13 

14 

15 
16  

17  

1 8  

1 9  

C. 2.6.2.6 References 

The following references were used t o  prepare the project management cost estimate: 

0 

0 

Silos Project Organization Charts, dated July 23, 1999; and 

FY98 12-month spread for control account 4PM1 A, "Project Management" from 
the FEMP project control system. 

C.2.6.2.7 Attachment 

The detailed project management cost summary for the Vitrification - Joule-heated (VIT1) 

alternative, prepared by the FDF cost estimating team, is attached t o  this section. 

C-2-40 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

Attachment C .2.6 .I 

Project Management Cost Estimate Summary for 

Vitrification - Joule-heated 

. _. . C-2-41 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

Transportation Cost 

NTS Burial Cost 

Risk Budget 

0 1 C.2.7 Waste Disposal Cost Estimate 

$ 5,035,800 

$ 2,356,035 

$840,820 

8 . 1 1 3  

Total Waste Disposal Cost Estimate 

2 C.2.7.1 Introduction 

$24,532,105 

3 The waste disposal costs for the Vitrification - Joule-heated (VIT1) alternative are 

4 summarized in Table C.2.7-1. 

5 TABLE C. 2.7-1 
WASTE DISPOSAL COST 

VITRIFICATION - JOULE-HEATED 

I Waste Disposal Containers Cost I $16,299,450 I 

6 

7 

8 

9 

The waste disposal cost estimate for the Vitrification - Joule-heated (VIT1) alternative was 

prepared based on the waste loading assumptions documented in the Basis of Design and 

Description (Appendix G), quotes for containers and transportation services, and FY99 NTS 

10 volumetric burial fees. 

<END OF PAGE > 
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Revised Feasibility Study for Silos 1 and 2 
407 30-RP-000 1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 
14 

15 

16 

17 

18 
19 

20 

21 

22 
23 

24 

25 

6'12.7.2 Estimate Basis 

The cost estimate basis for the waste disposal cost of the Vitrification - Joule-heated (VIT1) 

alternative is comprised of the following six sections: 

0 Assumptions, 

0 Inclusions, 

0 Exclusions, 

0 Format and coding, 

0 Methodology, and 

0 References. 

C.2.7.2.1 AssumDtions 

The following general assumptions were used to prepare the estimates: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Costs are expressed in FY99 dollars. 

The wasteform produced by the Vitrification - Joule-heated process is a monolith 
with 2% air pockets. 

Waste loading of the glass is 90 weight percent (wt%). 

Mode of transportation to the NTS is via truck. 

Truckload.capacity is 42,000 Ib. 

The wasteform produced by the Vitrification - Joule-heated process has 1 % out of 
specification glass, requiring rework. 

The treated Silos 1 and 2 material is disposed of at  the NTS. 

The treated Silos 1 and 2 material meets the NTS WAC. 

The vitrified glass monolith is cast into a monolith transfer container (MTC) for material 
handling. 

10. Four MTCs are placed into a shipping/disposal container 
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1 C.2.7.2.2 Inclusions 0 
2 The waste disposal cost estimate includes the cost of the following elements: 

3 0 Shipping containers; 

4 MTCs; 

5 

6 e Disposal at the NTS. 

e Shipment of the treated waste via truck to  the NTS; and 

7 C.2.7.2.3 Exclusions 

8 The waste disposal cost estimate excludes the following elements: 

9 0 

10  0 D&D cost; 

11 0 Disposal cost of D&D debris; 

12  0 Cost of operation of AWWT and other site support functions (security, fire 
13 department, etc.); 

Silo 1 and 2 full-scale treatment facility capital cost; 

0 

0 

Silos 1 and 2 material full-scale treatment facility O&M cost; and 

Cost of FEMP project management oversight (human resource, project control, 
environmental monitoring, etc.1. 

.:Tt 
16  

17 C.2.7.2.4 Format and Codinq 

18 The waste disposal cost estimate is compiled and summarized into the following cost centers: 

19 0 Waste disposal container; 

20 MTC; 

21 0 Ship ping/dis posal container ; 

22 0 Transportation; 

23 0 NTS burial; and 

24 0 Risk budget. 

25 C.2.7.2.4.1 Waste Disposal Container Cost 

26 Container costs are the costs for shipping containers and MTCs. 

C-2-44 0 0 21.3 



Revised.Feasibility Study for Silos 1 and 2 
40730-RP-0001 

1 C.2.7.2.4.2 Transportation Cost 

2 

3 NTS. 

Transportation cost is FDF's cost for transporting the treated Silos 1 and 2 material to  the 

4 C.2.7.2.4.3 NTS Burial Cost 

5 Burial costs are the costs for the burial and management of waste disposed at the NTS. 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

C.2.7.2.4.4 Risk Budget 

Risk budget is added to  the estimate t o  provide for risks and uncertainties associated with the 

waste loading, packaging and transportation. 

C.2.7.2.5 Methodoloay 

The methods used t o  prepare t,,e waste disposa, cost estimate are discussed next. 

Waste DisDosal Container Cost 

The shipping container cost estimate is based on quotes for using a Scientific Ecology 

Group, Inc. (SEG) design, high density, concrete with steel fiber. This container does not have 

the same dimensions as the certified SEG container; but, its cost is assured t o  be close to  the 

cost of the  SEG container because it's similar in design and materials of construction. The 

cost of the MTCs is based on a vendor quote. 

Table C.2.7-2 presents a summary of the containers required t o  dispose the treated Silos 1 

and 2 material at the NTS. 

e END OF PAGE > 
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13 

14 

15 

16 

TABLE C. 2.7-2 
WASTE DISPOSAL CONTAINER SUMMARY 

, 7 -  81 1 3  

I Container I Quantity I Unit Cost I Total Cost I 
I MTCs 12,586 I $290 ea I $3,650,000 1 I 
1 Shipping/disposal I 2,398 . I $5,275 ea I $12,649,450 I 

TransDortation Cost 

A total of 1,199 truck shipments is required to  transport the treated Silos 1 and 2 material to  

the NTS. The transportation cost estimate is based on FY99 average shipping costs, via truck, 

to  the NTS. The transportation cost estimate is $4,200 per truck shipment. 

NTS Burial Cost 

The burial cost estimate is based on the FY99 burial rate negotiated between the FEMP and 

the NTS. The burial cost estimate is based on a volumetric rate of $7.50 per cubic feet of 

material disposed. 

Risk Budaet 

The risk budget was calculated based on the potential risks associated with waste loading, 

shipping and waste disposal. The risk factor was determined by the FDF team based on 

historical data and professional judgement and documented in meeting minutes (see 

Table C.2.4-9). 
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1 C.2.7.2.6 References 

2 0 Basis of Design and Description (Appendix GI 
3 0 POP Fina/ Report (Appendix H, Attachment H 1 )  

4 C.2.7.2.7 Attachments 

5 

6 

Detailed waste disposal cost summaries for the Vitrification - Joule-heated WIT1 ) alternative, 

prepared by the FDF cost estimating team, are attached to  this section. 

<END OF PAGE> 
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Waste Disposal Cost Estimate Summary for 

Vitrification - Joule-heated 
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1 0  

11 

1 2  

a3 
1 4  

15 

C.2.8 Cost of Money Estimate 

C.2.8.1 Cost of Money Analysis 

+ 8 1 1 3  

Cost of money is the cost incurred by the Silos 1 and 2 material full-scale remediation 

contractor t o  finance the engineering cost, start-up cost, and capital cost. This cost assumes 

that the contract for the Silos 1 and 2 material full-scale remediation project will be structured 

similar t o  the Silo 3 project contract, which shifts financial liability and risk of the project t o  

the contractor. Thus, the contract requires the’ contractor t o  finance engineering, capital, and 

start-up costs and be reimbursed on a predetermined, pay-item schedule once operations are 

successful. 

The cost of money in Table C.2.8-1 was calculated by establishing a contractor’s cash output 

and cash input schedule and applying a finance rate of 8%. The Silos 1 and 2 eroject 

remediation schedule in Figure 3.2-3 was used as the basis for activity durations. 

TABLE C. 2.8-1 
COST OF MONEY FOR 

VITRIFICATION - JOULE-HEATED 

Cost of Money $45,574,610 

16 C.2.8.2 Attachment 

17  

1 8  

The cost of money analysis summary for the Vitrification - Joule-heated (VIT1) alternative, 

prepared by the FDF cost estimating team, is attached t o  this section. 
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Joule-Heated Vitrication 0 
FLUOR DANIEL FERNALD 
FULL SCALE REMEDIATION 
COST OF MONEY MODEL 

SUBCONTRACTOR "PAY OUT" SkHEC ULE 
SILO 1 t~ 2 JOULE VITRIFICATI"FIS~ 

FY02 FY03 FYO4 FY05 N O 6  FY07 FY08 FYo9 FYlO 
Total Amount 

Pay Item 
Number Descriotic.n 

1 .O PRE-MOBILIZATION 

2 0 MOBIL17ATlON R CONSTRLIC TlON 

3.0 START-UP PREPARATIONS 

0 

4.0 PRE-OPERATIONAL ASSESS AENT . .  ~~ ~ . .  . . . . . . . 
. . .  

5.0 WAST 

6.0 FINAL WASTE TREATMENT 

.. 
3 7.0 FAClLl 

a TOTAL 7.0 (in ESCALA 
3 $- '1 
53 .' 

Lp 
x 8.0 DEMOBILIZATION 00 

F 
w 

$8,576,300 $17.152.600 $58,343,106 $93,066,313 $107,479,908 $126,698,035 $145,916,161 $162,385,243 $174,049,793 



. .  0 Joule-Heated Vitrication 

SUBCONTRACTOR “PAY IN” SCHEDUL.: 

Pay Item 
FY05 - FY06 - FY07 - FY08 - FYo9 - FYlO Number DescriPtio ! Total Amount Fyo2 Fyo3 Fyo4 - 

1.0 PRE-MOBILIZATION 

2.0 MOBlL 

3.0 START-UP PREPARATIONS 

4.0 PRE-OPERATIONAL ASSESS IENT 
u 

5.0 WASTE TREATMENT 

6.0 FINAL WASTE.TREATMENT 

TOTAL 6.0 (in ESCALATED Dollars) 

. I  7.0 FACILITY SHUTDOWN AND DI SMANTLEMENT 

‘P 
8.0 DEMOBILIZATION 

3 do a 
@J w TOTAL 8.0 (In ESCALA‘ ‘ED Dollars 

20f3 



. . . . . .  . . .  . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ... ...................... . . .  - -. -- . .  
i _. 0 Joule-Heated Vitrication 

COST OF MONEY CALCULATION COST OF MONEY W T W R  p102 - FY03 - FY04 - FY05 p106 - FY07 N08 - FYo9 - FYlO 
0 

$8,576,300 $8,576,300 $41,190,506 $34,723,207 $14,413,595 $19,218,127 . $19,218,127 $16,469,082 $1 1,664,550 
. . . . . .  . .  : . :  0 ' . $686.1W . $1,427,096 . .  $4,836,505. $8,001;281 .. $9,794,472, . , $9,101,066 '$8,352,187 $3,375,897. ' 

. . .  . .  
. . .  . .  

.: 

. .  Prime Rate 8/4/99 
8.00% 

. .  MONTHLY =PAY OUT mour TS . .  
PLUS -YEARLY COST OF MOYEY INCREME 

. .  
$0 "$37,680,173 ' ' $37,680,173 $87,024,897 . $11,664,550. . ' . LESS -YEARLY PAY IN= AM( UNTS $0 $0 $0 $0 . 

OUTSTANDING YEARLY INCF EMENTAL VALUES 
OUTSTANDING CUMULATIVE VALUES 

$8,576,300 $9,262,404 $42,617,603 $39,559.711 $22,414,876 ($8.667.575) ($9,360,981) ($62,203,628) $3,375,897 
$8,576,300 $17,838,704 $60,456,307 $100,016,018 $122,430,894 $1 13,763,319 $104,402,338 $42,198,710 $45,574,607 
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Section Cost Element 

‘ - 8 1 1 3  
C.3.0 VITRIFICATION - OTHER 

Estimated Cost 

2 C.3.1 Cost Estimate Summary: Vitrification - Other 

c.3.3 

c.3.4 

c.3.5 

3 C.3.1.1 Introduction 

Engineering Cost $25,050,900 

O&M $1 33,120,500 

D&D Cost $38,232,830 

4 

5 

The summary cost for the Vitrification - Other (VITZ) alternative is $342,678,551 in FY99 

dollars, as shown in Table C.3.1-1. 

C.3.6 

c.3.7 

C.3.8 

Project Management Cost $22,145,800 

Waste Disposal Cost $20,097,980 

Cost of Money $37,125,498 

1 $66,905,043 I 

$342,678,551 1 1 1 d.3.1 I Summary Cost (Un-escalated) 

7 

8 

9 Sections C.3.2 through C.3.8. 

Supporting information for the Vitrification - Other cost estimate elements are provided in 

10 C.3.1.2 Attachment 

11 

12 

The cost estimate summary for the Vitrification - Other (VIT2) alternative, prepared by the 

FDF cost estimating team, is attached to  this section. 

C-3-1 
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0 1 C.3.2 Capital Cost Estimate Basis: Vitrification - Other - 8 1 1 3  

2 C.3.2.1 Introduction 

3 

4 Table C.3.2-I .  

The capital cost estimate for the Vitrification - Other (VIT2) alternative is summarized in 

5 The capital costs of the VIT2 alternative were prepared as detailed estimates based on the 

6 equipment lists, process and mechanical equipment data sheets, single-line electrical diagrams, 

7 architectural sketches, and the plot pian provided in the Design Basis and Description 

8 (Appendix G) for this alternative. 

<END OF PAGE > 
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Section Cost Element Estimated Cost 

I Pre- Mo bi lizat ion I $  678,000 

pzTzc.3.2.2.4I2 I DFC 
~~~ I $ 30,256,643 I 

I C.3.2.2.4.3 I IFC I $ 19,724,300 I 
I C.3.2.2.4.4 I Construction Management, I $ 4,478,600 I 
I C.3.2.2.4.5 I Risk Budget I $ 11,767,500 I 
I C.3.2.1 I Total Capital Cost I $ 66,905,043 1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2  

13 

1 4  
15 

16 
17 

18 

C.3.2.2 Estimate Basis 

The cost estimate basis for the capital cost of the Vitrification - Other alternative is 

comprised of the following six sections (C.3.2.2.1 through C.3.2.2.6): 

Assumptions, 

0 Inclusions, 

0 Exclusions, 

0 Format and coding, 

0 Methodology, and 

0 References. 

C.3.2.2.1 AssumDtions 

The following general assumptions were used to  prepare the estimates: 

1. Costs are expressed in the second quarter, 1999 U.S. dollars. 

2. Labor costs are based on a 4-day/week, 10-hr/day, 40-hr work week with an adequate 
supply of skilled labor available in the area. 

3. Mission changes or major rework does not occur during the engineering, procurement, 
and construction phases of the project. 

4. Machinery, equipment, and bulk materials are purchased in the U.S. 

c-3-4 000233 
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3 

4 

5 

6 

7 

8 

9 

1 0  

11  

a: : 
1 4  

15 

1 6  

1 7  

18 

19 

20 

21 

22 

23 

24 

25 

5. 

6. 

7. 

8 .  

9. 

Engineered machinery and equipment pricing is obtained from engineering specialists 
and includes freight t o  the jobsite. 

Bulk material pricing is estimated using in-house material pricing data. 

A site productivity multiplier of 1 .186 is applied t o  estimated installation mhr. 

A sales tax of 6 %  is applied t o  estimated equipment and material dollars. 

Freight is estimated at 2.5% of equipment and material dollars. 

C.3.2.2.2 Inclusions 

The capital cost estimate includes the costs of the Vitrification - Other equipment, process 

equipment, utility equipment, and the associated buildings and structures. 

C.3.2.2.3 Exclusions 

The following elements of cost are excluded from the capital cost estimate: 

0 

0 

0 

0 Start-up costs; 

0 Expense funded costs; 

Operating costs; and 

0 D&D costs. 

Silos 1 and 2 material retrieval; 

Silo 3 material retrieval and remediation; 

Capital, start-up, and operating spare parts; 

C.3.2.2.4 Format and Coding 

The VIT2 capital cost estimate is compiled and summarized into the following cost centers: 

0 Pre-mobilization; 

0 Direct field; 

0 Indirect field; 

0 Construction management; 

0 Risk budget; and 

0 Contingency. 

The following discussion provides a brief description of the cost centers. 
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1 

2 

3 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
1 5  
1 6  
17 
18 

C.3.2.2.4.1 Pre-mobilization Costs 

Pre-mobilization costs are the costs for development and issuance of project documentation 

and planning. 

C.3.2.2.4.2 Direct Field Costs 

DFC are the costs for direct construction of the Vitrification - Other full-scale treatment 
facility. These costs include craft labor, bulk materials, machinery, and equipment. The FS 
estimates are further summarized into the following primary, DFC code accounts: 

A/C 0 - Excavation and Civil Works 
A/C 1 - Concrete 
A/C 2 - Structural Steel 
A/C 3 - Architectural 
A/C 4 - Machinery and Equipment 
A/C 5 - Piping 
A/C 6 - Electrical 
A/C 7 - Instrumentation and Control Systems 
A/C 8 - Paint and Insulation 
A/C A A  - Mobilization 

<END OF PAGE> 
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- 8 1 1 3  
1 The DFCs for the machinery, equipment, and electrical power distribution accounts are broken 0 2 down into the following systems: 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

15 - Feed Preparation 
17 - Processor 
18 - Process Off-gas 
20 - Radon Control 
23 - Product Forming and Handling 
25 - Container Receipt and Handling 
26 - Product Recycle 
30 - High Voltage 
31 - 480 V Distribution 
32 - Standby Power 
33 - UPS 
40 - Plant and Instrument Air 
41 - Breathing Air 
44 - Product Additive 
50 - Process Water 
51 - Portable Water 
52 - Fire Water 
53 - Cooling Water 
61 - Non-Radioactive Waste 
63 - Laboratory Waste 
64 - Radioactive Waste 
73 - Waste Processing Building HVAC 
75 - Analytical Laboratory HVAC 
76 - Maintenance and Warehouse Facilities HVAC 
77 - Miscellaneous Facilities HVAC 
80 - Maintenance Equipment 
82 - Remote Handling Equipment 
83 - RAD Shielding Equipment 
84 - Sampling 

93 - Health Protection 
94 - Analytical Laboratory 

85 - CCTV 

c-3-7 .' . . _ .  
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16 

C.3.2.2.4.3 Indirect Field Costs 

IFC are the costs for direct construction effort. These costs include the following: 

Con st ruct ion supervision; 

Small tools and consumable supplies; 

Construction equipment rental; 

Temporary construction facilities; 

Temporary utilities; 

Job clean-up; 

Safety training; 

Health physics; 

CERCLA; 

GET/Site access & job  specific training; 

Payroll burdens and benefits; 

Overhead and profit; 

Bond; and 

Sales tax. 

17 C.3.2.2.4.4 Construction Management Costs 

18 

19 

20 

21 

Construction management costs are costs for construction activities that occur at the FEMP. 

These costs include construction management labor costs for managing and coordinating the 

construction activities at the FEMP, and the costs for hooking up and supporting construction 

temporary trailers, supplies and utilities. 

22 C.3.2.2.4.5 Risk Budget 

23 Allowance for risks and uncertainties associated with the construction of the plant. 

24 C.3.2.2.5 Methodology 

25 

26 estimate; 

The following assumptions, MTO allowances, and methods are used to  prepare the capital cost 

C-3-8 
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1 Premobilization 0 7 -  8 1 1 3  

2 The premobilization costs are activity-based level-of-effort support estimates. 

3 Direct Field Costs 

8 

9 
10 

11 

12  

13 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

Civil Work 

Neat quantities are taken off; a slope of 1.8 t o  1 is assumed in all excavation 5'0" below- 

grade, and a 15% swell factor is used t o  backfill quantities. Since excavated soils are 

assumed suitable for backfill, imported backfill material is not included. A disposal site is 

assumed t o  be located within one-half mile from the construction site. 

Concrete 

Neat quantities are taken off and rounded t o  the nearest ten yards. Fluor standard all-in 

unit rates per CY are applied t o  the MTO quantities. The all-in rates include the price of 

concrete, formwork, reinforcing steel, and embedded accessories. Concrete material 

pricing is developed from current in-house information. 

Structural Steel 

Steel quantities are taken off and rounded t o  the nearest ton. A MTO allowance ranging 

from 5 t o  10 percent is applied: 

Light- Qty + 10% 

Medium- Qty + 7.5% 

Heavy- Qty + 5% 

Siding/Decking Qty + 10% 

Steel material pricing is developed from current in-house information. 

Architectural 

Architectural quantities are developed from the building plan and elevation drawings, and 

rounded. Unit rates of installation are developed for the various architectural construction 

tasks. Material pricing is developed from the current in-house information. Various MTO 

allowances ranging from 1 to  10% are applied to  quantities, depending on the type of 

architectural material. 

The estimate contains the following buildings: 

Waste Process Building 51,500 SF 
Analytical Laboratoy 3,024 SF 

OQ.0238 c-3-9 
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1 Warehouse 9,600 SF 

2 Mechanical/ElectricaI Building 5,100 SF 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Control Room 720 SF 

Additive Bin Storage Facility 3,006 SF 

On-site Storage Building 5,480 SF 

HVAC Ductwork 

Ductwork is estimated by Ib/ft2 of building area. All ductwork related items are estimated 

at a percentage of the ductwork cost: 

DescriDtion Installation mhr Material 

duct Ib x .057 mhr/lb $2.14 

dampers 15% duct mhr 15% duct matl$ 

accessories 7% duct mhr 7% duct matl$ 

supports 20% duct mhr 20% duct matl$ 

insulation 17% duct mhr 17% duct mati$ 

test and balance 25% duct mhr N/A 

16 

17 Machinery and Equipment 

18 The machinery and equipment pricing is developed by Engineering from informal vendor 

19 quotes and in-house pricing. The pricing includes freight to  the jobsite. The equipment 

HVAC equipment is included in the machinery and equipment A/C estimate. 

20 

21 

22 

23 
24 

25 

26 

27 

28 

29 
30 

31 
32 

installation rates are developed from in-house data, or crew size, duration estimates. The 

installation mhrs include the setting and testing of the equipment. Routine maintenance 

is included in the installation rates on an annual basis. 

Piping 

The piping estimate is developed using two methods: MTO and factoring. 

Take-off allowances are made for the following systems: 

0 .  Contaminated water (double encased line from the sumps t o  its tank). 

0 Potentially contaminated water (line from the sumps t o  its tank). 

0 Fire water loop, hydrants, and branches to  the buildings. 

0 New stormwater system line involving the relocation of an existing line, and the 

0 Feed lines t o  the additive storage bins. 

installation of new HDPE. 

Allowances for pipe valves are developed as follows: 

C-3-10 
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.: 3 

4 

5 

6 

7 
8 

9 

IO 
11 

12 

13 

14 

15 

. 1 6  17 

18 

19 

20 

21 

22 

23 

24 

25 
26 

27 

28 

29 

Pumps are assigned 3 ea. - % "  gate (drain) valves. 7 - 8 8 1 1 3  
Tanks are assigned 2 ea. - 2", 2 ea.  - %" and 1 ea. - X n  gate (gauge & drain) 
valve. 

Piping costs were factored for the remaining process and utility systems, based on the 

equipment costs. The factors are based on prior estimates of similar waste processing 

facilities. 

Electrical 
The electrical estimate is developed using both a MTO approach and factoring. 

Take-offs for power distribution are prepared by the process/utility system based on the power 

load requirements shown in the equipment list and one-line diagrams. A factored approached 

is taken to  develop the remaining electrical bulk wiring for the non-process instruments 

connect t o  the  DCS, and additional melter wiring requirements. The factors are based on 

similar waste  processing facility estimates. Building lighting and communications estimates 

are derived on a cost per square feet basis. Area lighting for the plot and building grounding 

is taken off based on the current  plot plans. 

Instrumentation 
The instrumentation estimate is developed using a combination of take-off and factoring 

methods. Engineering provides a priced process system instrument list. Conceptual 

process diagrams are used a s  a basis to take off t h e  local instrumentation. An allowance 

for isokinetic monitoring is added for the off-gas and the HVAC stacks. Leak detection 

is added for the  double encased' contaminated water lines. An allowance for HVAC 

controls is added based on the HVAC equipment list. The remaining instrument for the 

utility systems is factored in lieu of instrument diagrams. The factors are developed based 

on similar waste processing facility estimates. 

Paint 
The painting estimate is derived using take-off, allowances, and factoring methods. A 

MTO approach is used t o  calculate paint requirements for architectural drywall, doors, 

concrete floors, wall and ceilings, and tanks and stacks. Paint for pricing is factored with 

the pipe from the  equipment account. 
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30 

31 

0 Insulation 

The insulation estimate is developed using a take-off approach for architectural insulation, 

and a factored approach for piping and HVAC duct work requirements. 

Indirect Field Costs 

Construction Supervision 
This element of cost includes the following contractor support staff: 

General Superintendent, 

Superintendent, 

Assistant Superintendent, 

Office Ad mi n i st r at o r , 

Labor Relations, 

Job Coordinator, 

Safety Engineer, 

Field Office and Material Manager, 

Time and Material Supervisor, 

Chief Timekeeper, 

Field Project Accountant, 

Cost Estimator, 

Civil Engineer, 

Construction Warehouseman, 

Time Keeper, 

Material Man, and 

Construction Accounting Clerk. 
Construction supervision is estimated at 17% of direct field labor dollars. 

Small Tools and Consumables 

The cost of small tools and consumables is estimated at 6% of direct field labor dollars 

and provides for items valued at $500 or less. 

Equipment Rental 

This cost includes smaller light construction equipment used during the construction phase 

of the project. This cost excludes large cranes which are specifically defined on the 

construction estimate. Equipment rental is estimated at $3.50 per direct field labor mhrs. 
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Temporary Facilities 
This cost includes temporary buildings/sheds/trailers and warehouses used during 

construction. It is estimated at 6% of direct field labor dollars (split 50% to  indirect labor, 

50% t o  indirect material). 

Job Clean-up 
Includes housekeeping of site/work areas 

Clean up is estimated at 6% of direct field 

t o  indirect material). 

Safety 

to maintain a safe, clean work environment. 

labor dollars (split 75% t o  indirect labor, 25% 

This cost includes eXpenses for contractor joist safety meetings and supplies. Safety is 

estimated at  3% of direct field labor dollars (split 65% to  indirect field labor, and 35% to  

indirect field material). 

Health Physics 
This cost includes RAD checks, workers' physicals, participation in drug screening, and 

material costs associated with PPE. Health physicals are estimated on a cost per FTE 

manpower basis. 

CERCLAlSAT 
This cost includes the costs for site access and RAD training. It is estimqted on a cost 

per FTE basis. 

Payroll Burdens and Benefits 
This cost includes FICA payments, FUI, SUI, union benefits, and disability. Payroll burdens 

and benefits are calculated at 57% of the sum of direct and indirect field (labor dollars). 

Overhead and Profit 
This cost includes the contractor's overhead and profit. It is estimated at 20% of direct 

and IFC. 

Bond 
This is the contractor's cost t o  bond the project; it is estimated at 1 % of total direct and 

IFC. 

Sales Tax 
This cost is calculated at 6% of the total material cost (direct and indirect). 

C-3-13 



Revised Feasibility Study for Silos 1 and 2 
40730RP-0001 

1 Construction Management 

2 This cost is calculated at 30% of the direct and indirect labor cost. 

3 Risk Budget 

4 

5 

Cost risk analysis for capital cost is 14.8%, which is based on the capital risk analysis for 

the AWR and Silo 3 projects. 

6 C.3.2.2.6 References 

7 Basis of Design and Description (Appendix GI. 

8 C.3.2.2.7 Attachment 

9 

10 

The capital cost estimate summary for the Vitrification - Other (VIT2) alternative, prepared 

by the FDF cost estimating team, is attached to  this section. 
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Capital Cost Estimate Summary for 

Vitrification - Other 
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I ESTIMATE SUMMARY SHEET 
w r r y  i 

05-Nov-99 PROJECT: Silos 1 & 2 Combustion Vitrify (FS) DATE: 
ESTIMATE NO.: C4981001 FLUOR DANIEL ESTIMATOR: J. ELLIS 

LOCATION FERNALD 

TASK NO.: 4 S l l B  

'IENT: DOE 

i NO.: 2.1.3.G.P 
.L 

$60,000 

$192.993 

ITEM DESCRIPTION 
ITEM NO. 2 AAA - MOBILIZATION 

000 . Civil& Excavation All Facilities 

100 . Concrete All Facilities 

200 - Structural Steel- All Facilities 
300 . ArchitectoralIBuildingslfinishes-All Fac 

400 . Equipment Systems 15 .94 
500 . Piping 

600 . Electrical 

700 . Instrumentation 
800 - Paint I Insulation 

RCS BUILDING 

$669,60[ 

WPERVISION - CONTRACTOR 
;MALL TOOLS & CONSUMABLES 

YIISC. EOUIP. RENTAL 
EMPORARY FACILITIES 

EMPORARY UTILITY HOOK-UP 

IOB CLEAN-UP 

SAFETY (INCLUDE0 WITH SITE & PPE PROD.FACTORS 1 
1 '.TH PHYSICS SIC 

GETISITE ACCESS &JOB SPECIFIC TRAINING 
PAYROLL BURDENS & BENEFITS 
OVERHEAD & PROFIT 

.ilA - 40 HRsIFTE 

WASTE OlSPOSlTlON MGMT. - FD FERNALD 

$9.800 

$13,997,000 

$982,000 

MIH - 
800 

8,781 

129,29i 

16,920 
35,843 

25,662 

17,952 

61,325 

5,092 

16,940 

6.31 1 

- 
324.91I 

55,235 
- 

9,748 

6,336 
14,621 

11,882 
4,375 

3,150 - 
- 
- 
- 

$729,600 

$31 1,343 

$4,447,700 
S1.370.600 
$2,291,400 

S 14,628,000 

$963.800 

$3,184,600 

$1,525,800 

$555,500 
$248,300 

RATE 

$81 9,400 
$63 1.000 

$441.400 
$1,294,900 

$107.500 

$375,700 
$130.500 

105,3471 

430,265 S34.7C 

$1,137,200 

VTINGENCY 8.0% 

BURIAL FEE 

$1,220,700 
$430,800 

$1,137,200 

$215.400 

$140.000 

$7,748,100 I $8,486,101 

$14,928.7931 19,155,701 

I 

M A T 1  $ 

$108.550 

$1,704,100 

$986.900 

$1,472,000 

$522,400 
$907,700 

$1.41 8,300 
S 179,800 
$1 17,800 

$7,417,550 

$430,800 

$215,400 

$75,400 
$107,700 

$57,700 

$498,300 

$1,385,300 

$8,802,850 

$430,800 

$320,300 

$96.700 

$69.600 
$5,420,000 
$8,005,800 

$2,104,800 I $19,724,300 

$17,093,600 I $49,980,943~ 

I $25,050,9001 I I $25.050.900 
$25,050,900 $25,050,900 

1 1/05/99 SU B-CONTRACT0 R 000247 PAGE 1 OF 3 
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RISK ANALYSIS INPUT DATA TABLE 

$960,940 
$1,400,730 
$2,052.100 

-2% $941,721 25% $1,201,175 U - 
-2% $1,372,715 20% $1,680,876 U - 
-2% $2,011,058 30% $2,667,730 U - 

07 
08 

cost element # 07 
cost element # 08 

09 lcost element # 09 I $2,089,240 -1%1 $2,068,348 
IO lcost element # IO $1,580,270 -2% $1,548,665 

$19,215,930 -3% $18.639.452 

20% $2,507,088 U - 
35% $2,133,365 U - 
40% $26.902.302 U - 11 

12 
cost element # 11 
cost element # 12 $1,094,386 

$734.036 
20% $1,326,528 U - 
25% $926.813 U - 13 

14 
cost element # 13 
cost element # 14 $3,074,891 

$1.211.364 
20% $3,727,'140 U - 
20% $1.468.320 U - 15 

16 
cost element # 15 
cost element # 16 $1,307,706 

$266.528 
40% $1,887,410 U - 
15% $309.603 U - 17 

18 
cost element # 17 
cost element # 18 $2,013,020 

$940.900 
25% $2,516,275 0 - 
15% $1.082.035 U - 19 

20 
21 
22 
23 
24 

~ 

cost element # 19 
cost element # 20 
cost element # 21 
cost element # 22 
cost element # 23 
cost element # 24 

$252.638 
$326.820 

15% $293,469 U - 
15% $375.843 U - 

$165.528 
$147.255 

15% $192,280 U - 
20% $180.312 U - 

25 
26 
27 
28 
29 

$0 $0 
$0 $0 
$0 $0 
$0 $0 
$0 $0 

30 
31 

$0 $0 
$0 $0 

Zapital Combustion (other) Vit I Estimate No.:C4981001 

06 host element # 06 

$1,348,150 -3% 
$269.220 -1% 

$2,013,020 0% 
$940.900 0% 

$806,5301 -1 % $798,4651 15%1 $927,5101 U I - 

32 $0 $0 
33 SO $0 

34 $0 $0 
35 $0 SO 

38 
39 $0 $0 

$0 $0 Ail I 
41 I $0 $0 

$0 $0 A3 I 
43 I $0 $0 

$0 $0 
45 I 
'otal CaDital Combustion (other) Vit 1 
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Crystal Ball Report 
t. 8 1 1 3  

Sensitivity chart 
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REPORT1 

Forecast: Capital Combustion (other) Vit I 

Summary: 
Certainty Level is 50.00% 
Certainty Range is from $55,113,912 to $59,073,122 US Dollars 
Display Range is from $50,000,000 to $65,000,000 US Dollars 
Entire Range is from $50,946,681 to $63,087,105 US Dollars 
After 2,000 Trials, the Std. Error of the Mean is $55,501 

Statistics: Value 

Mean $57,147,296 
Median $57,112,901 
Mode - 
Standard Deviation $2,482,090 
Variance 6E+12 
Skewness 0.03 
Kurtosis 2.19 
Coeff. of Variability 0.04 
Range Minimum $50,946,681 
Range Maximum $63,087,105 
Range Width $1 2,140,424 
Mean Std. Error $55.501 -22 

Trials 2000 

I 
i 
I 2,OOOTrials Frequency- 0 Outliers 
I 
I 

Forecast capital canhustal (other)Vit 1 

.w I I I 1-53 

Page 2 000290 
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REPORT1 

Forecast: Capital Combustion (other) Vit 1 (cont'd) 0 
Percentiles: 

End of Forecast 

Percentile 
0.0% 
2.5% 
5.0% 

US Dollars 
$50,946,681 
$52,632,777 
$53,256,090 

50.0% Ris., Budget 14.8% $57,112,901 
95.0% $61,136,335 
97.5% $61,764,574 

100.0% $63,087,105 

.,, < i .  

Page 3 I .  . . .  . , .I 

8 1 1 3  
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a 1 C.3.3 Engineering Cost Estimate - 8 1 1 3  
2 C.3.3.1 Cost Summary 

3 

4 

5 

6 the engineering activities. 

Engineering cost is the cost of design (preliminary design, detailed design and supporting 

documentation, and construction field support); it is calculated as an estimated FTE by 

discipline. The engineering rate of $70.00/mhr is based on a subcontract A/E firm performing 

7 The engineering cost for the Vitrification - Other facility design and labor support is 

8 summarized in Table C.3.3-1. 

9 TABLE C. 3.3-1 
ENGINEERING COST SUMMARY FOR VITRIFICATION - OTHER 

Engineering mhr 357,870 

Enqineerinq Labor Rate ($1  /mhr) $70 

Estimated Engineering Cost $25,050,900 

t ' a10 
1 1  C.3.3.2 Attachment 

12 The engineering cost estimate summary by discipline for the Vitrification - Other (VIT2) 

13 alternative, prepared by the FDF cost estimating team, is attached to this section. 
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01 
2 

3 

4 

5 

6 

7 

8 1  1.3 C.3.4 Operation and Maintenance Estimate Basis: Vitrification - Other 

C.3.4.1 Introduction 

The O&M costs for the Vitrification - Other (VIT2) alternative are summarized in 

Table C.3.4-1. 

The O&M costs were prepared as detailed estimates based on the Basis of Design and 

Description (Appendix G), POP testing data (Appendix HI, and O&M experience at the FEMP. 

TABLE C. 3.4-1 
O&M COST ESTIMATE FOR VITRIFICATION - OTHER 

FDF Labor Costs I 
FDF O&M Labor Cost 

FDF Start-up Labor Cost 

$68,235,440 

$9,747,920 

Material Costs 

Spare Parts Cost 

Consumable (PPE and Supplies) Cost 

$1,213,600 

$9,590,110 

Contractor Technical Support Costs 

Contractor Operation Support Cost $2,159,810 

Contractor Start-up Support Cost $ 1  ,154,330 

Secondary Waste 

Utilities Cost 

Risk Budget 

Other Costs 

$752,974 

$4,046,280 

$36,220,046 

I Total O&M Cost $ 133,120,500 
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C.3.4.2 Estimate Basis 

The cost estimate basis for the O&M cost for the Vitrification - Other alternative is comprised 

of the following six sections: 

0 Assumptions, 

0 Inclusions, 

0 Exclusions, 

0 Format and coding, 

0 Methodology, and 

0 References. 

C.3.4.2.1 AssumDtions 

The following general assumptions were used t o  prepare the estimates: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Costs are expressed in FY99 dollars. 

FDF O&M labor is based on the FY99 FAT&LC contract and labor classifications. 

During operations and start-up, FDF O&M labor is dedicated 100% t o  supporting the 
Silos 1 and 2 material full-scale remediation project. All other remediation activities 
on the site will have been completed in FY06. 

Labor costs are based on four crews working a 48-hr/week schedule t o  operate and 
maintain a 24-hr/dayI 7-daydweek operation schedule. 

Silos 1 and 2 material full-scale treatment facility has a designed operational availability 
of 70%. 

The O&M staff is 100% dedicated in support of training and start-up of the Silos 1 
and 2 material full-scale treatment facility. Training and start-up takes 6 months t o  
complete. 

Proof of Process testing (surrogate operation) is scheduled for 6 months after 
completion of start-up and before full-scale operation. The O&M staff is dedicated 
100% t o  supporting the surrogate operations. 

Table C.3.4-2 summarizes the labor staffing requirements t o  support the Vitrification - Other 

O&M activities. The labor staffing is an activity-based level-of-effort support estimate that 

was developed using preconceptual design drawings from the Basis of Design and Description 

(Appendix G) and technical judgement of key FDF operations, maintenance, and waste 

management supervisors. 
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TABLE C. 3.4-2 
OPERATION AND MAINTENANCE LABOR ESTIMATE FOR VITRIFICATION - OTHER 
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C.3.4.2.2 Inclusions 

The O&M cost estimate includes the following elements: 

Start-up labor; 

O&M labor; 

Proof of process labor; 

Waste packaging labor; 

Start-up, proof of process, and operation consumables; 

Start-up, proof of process, and operation utilities; 

Spare parts; 

O&M of the RCS and the TTA; and 

Silos 1 and 2 material full-scale remediation contractor's technical over sight during 
start-up, proof of process, and operation activities. 

C.3.4.2.3 Exclusions 

The O&M elements of cost are excluded from the O&M cost estimate: 

0 

0 D&D cost; 

Silos 1 and 2 material full-scale treatment facility capital cost; 

0 Premium time cost for overtime; 

0 Cost of operation of the FEMP AWWT and other site support functions (security, 
fire department, etc); 

Waste shipping and transportation cost (container cost, transportation cost, burial 
cost); 

Silos 1 and 2 material full-scale remediation project management cost; and 

Cost of FEMP project management oversight. 

0 

0 

0 

C.3.4.2.4 Format and Codinq 

The O&M cost estimates are compiled and summarized into the following cost centers: 

0 FDF labor, 

0 FDF O&M labor, 

0 FDF start-up, 

0 Material, 

C-3-21 
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0 Spare parts, 

0 Consumables, 

3 0 Utility, 

4 0 Contractor's technical support, 

5 0 O&M support, 

6 0 Start-up support, and 

7 0 Risk budget. 

- 8123 

8 The following discussion provides a brief description of the cost centers. 

9 C.3.4.2.4.1 FDF Labor Cost 

10  

11 

12  

13 planning labor rates. 

FDF labor cost includes the costs for FDF labor associated with project oversight and project 

management of the Silos 1 and 2 material full-scale remediation activities. This cost includes 

wages, benefits, and burdens. The FDF labor cost is based on the DOE approved FY99 

1 4  The FDF labor cost, summarized in Table C.3.4.-3, is based on the following: 0 
15 0 

16 schedule; 

17 0 

18 t o  the project); and 

19  
20 

FDF O&M labor force in Table C.3.4-2 operates on a 24-hr/dayf 7-daylweek 

0.5 years of start-upkraining that uses the FDF O&M labor force (100% dedication 

4.0 years of O&M labor consisting of 0.5 years of Proof of Process testing and 
3.5 years of process operations t o  treat the Silos 1 and 2 material. 

0 

<END OF PAGE> 
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Start-up FDF Labor Cost 

TABLE C. 3.4-3 
SUMMARY OF FDF LABOR COST 

0.5 years @ $19,495,840 $ 9,747,920 

I O&M FDF Labor Cost I 3.5 years @ $19,495,840 I $68,235,440 I 
I Total 

~~ 1 4.0 years @ $19,495,840 I $77:983,360 I 
1 C.3.4.2.4.2 Material Cost 

2 

3 

Material cost includes the costs for consumables (PPE, chemicals, filters office supplies, etc.), 

and equipment spare and replacement parts. 

4 

5 

6 

The following Table C . 3 . 4 4  is a summary of the annual cost for consumables and spare parts 

data based on information from the Vortec POP Final Report (Appendix H, Attachment H2) and 

the Basis of Design and Description (Appendix G). 

<END OF PAGE> 
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Spare Parts $303,400 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1  

per year 

$1,342,528 Glass Additives and 
supplies per year 

I I I I PPE and supplies $1,055,000 per year 

Material Expenditure 

1 Total $2,700,928 per year ' 1 I I 

cost  

Therefore, the total material cost is summarized in Table C.3.4-5 as follows: 

Consumables 

Total 

$2,397,528 @ 4 years $9,590,110 

$2,700,928 @ 4 years $10,803,7 10 

I Spare Parts I $303,400 @ 4 years I $1,213,600 

Utility cost is the cost for utilities t o  support the start-up, proof of process, and operation of 

the Silos 1 and 2 material full-scale remediation activities. This cost includes electricity, 

natural gas, and oxygen. Cost of water is included in the FEMP site support cost, which is not 

included in this estimate. 

The following Table C.3.4-6 is a summary of the annual cost for utilities based on information 

from the Vortec POP Final Report (Appendix H, Attachment H2) and the Basis of Design and 

Description (Appendix G). Water usage is not addressed in this estimate because water usage 

is covered in the FEMP site support cost. 
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Electrical 14/91 9,107 kWhr @ .06 /kWhr $895,146 

Natural Gas 332,640 ccf @ .35/ccf $1 16,424 

per year 

per year 

Total Utilities 

1 Based on the Vitrification - Other operation and start-up schedule assumptions, the utility 

$1,011,570 per year 

2 costs are summarized in Table C.3.4-7. 

O&M $1,011,570 @ 3.5 years 

Start-up and Training $1,011,570 @ 0.5 years 

$ 3,540,495 

$ 505,785 

Total Utility Cost I $1,011,570 @ 4.0 years I $ 4,046,280 I 

4 C.3.4.2.4.4 Contractor's Technical Support Cost 

5 Contractor's technical support cost includes the contractor's cost to  support start-up and 

6 operation of the Silos 1 and 2 material full-scale treatment facility. This cost includes 

7 technology-specific laboratory support, training support labor, start-up technical oversight 

8 labor, and operational technical oversight labor. 

9 

10 

The contractor's estimated technical support cost for Vitrification - Other is based on the 

Vortec POP Final Report (Appendix H); it is summarized in Table C.3.4-8 as follows: 

C-3-25 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

Contractor Support for O&M $2,159,810 

~ Contractor support for Start-up Cost I 
Total 

$1 ,154,322 

$3,314,132 

1 C.3.4.2.4.5 Risk Budget 

2 

3 

Risk budget is added t o  the estimate to  provide for risks and uncertainties associated with the 

O&M of the Silos 1 and 2 material full-scale treatment facility. 

4 C.3.4.2.4.6 Secondary Waste Cost 

5 

6 

7 remediation operations. 

Secondary waste cost is defined as those costs accrued for the treatment, sizing, packaging, 

transportation and disposal of the solid secondary waste generated during Silos 1 and 2 waste 

8 C.3.4.2.5 Methodoloav 

9 The methods used t o  prepare the O&M cost estimate are discussed next. 

10 FDF Labor Cost 

1 1  

12 

13 

14 

15 estimate. 

An  activity-based level-of-effort support estimate was developed using the basis of design, 

preconceptual design drawings, and the technical judgement of senior FDF operation, 

maintenance, and waste management supervisory personnel. The FY99 plan labor rates 

were then applied to  the estimated labor resources t o  obtain the FDF O&M labor cost 

16 Material Cost 

17 The material (consumables and spare parts) cost estimate is based on information provided 

by the POP contractor’s final report. 68 
. _  ,. C-3-26 
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1 Utility Cost 

2 

3 report. 

The utility cost estimate is based on information provided by the POP contractor‘s final 

4 Contractor’s Technical Support Cost 

5 

6 POP contractor’s final report. 

The contractor’s technical support cost estimate is based on information provided by the 

7 Risk Budget 

8 

9 

Risk budget is the cost allowance for risk and uncertainties associated with the O&M of the 

Vitrification - Other facility. The risk budget was developed following analyses of probable 

10 schedule delays based on technology experience and professional judgement (see 

11 Table C.3.4-9). 

12 

13 

14 

15 

The O&M risk budget for the Vitrification - Other was determined to  be 30% of operation, 

maintenance, and project management cost. The 30% risk factor was calculated based on a 

schedule impact of 14.3 months resulting from potential schedule delays due to  the complexity 

of start-up, minimal experience with the dryer feed system, and unique spare parts. 

<END OF PAGE> 
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2 

3 

4 

5 

6 

7 

Secondary Waste Cost 8 1 1 3  

The secondary waste cost is estimated as the volume of the spare parts, filter, PPE, and 

components (i.e., refractory) in contact with the vitrification melt pool being considered mixed 

waste requiring treatment prior t o  disposal. The mixed waste is assumed t o  be packaged, 

treated and disposed of at a licensed facility, all other secondary waste is packaged and 

disposed of a t  the NTS. 

TABLE C. 3.4-9 
OPERATION AND MAINTENANCE SCHEDULE RISK BUDGET 

VITRIFICATION - OTHER (VIT2) 

(50% x 6 = 3 

VIT2 Risk Budaet Factor 

14.3 months of potential delay/48-month operation and start-up period = 30%. 
Note: 70% operation availability addresses the minor day-to-day operation and maintenance 
problems. 

Waste Disposal. Packaaina and ShiDDina Schedule Risk Budaet 

VIT2 assumes a reduction in waste loading from 87 w t %  t o  75  wt%. 
Risk Budget Factor 4 (87-75 wt%)/75 w t %  4 16% @ 30% probability = 5%. 
Potential Schedule Delay * 5 %  x 36 months of operation = 1.8 months. 

C-3-28 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

1 C.3.4.2.6 References 

2 The following references were used to prepare the O&M cost estimate: 

3 

4 0 Basis of Design and Description (Appendix GI. 

0 Vortec POP Final Report (Appendix H, Attachment H2); and 

5 C.3.4.2.7 Attachments 

6 

7 

Detailed O&M cost summaries for the Vitrification - Other (VIT2) alternative, prepared by the 

FDF cost estimating team, are attached to  this section. 

<END OF PAGE> 
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Attachment C .3.4.l 

O&M Cost Estimating Summary for 

Vitrification - Other 

. I. < . .  : .  C-3-30 
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Operation and Maintenance 
PPE and Supplies 

Calculations 
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PROJECT. S i b  1 & 2 Comhuaion Vdritv (FSI 
ESTIMATE NO.: C4981mi 

S NO.: 2.1.3.G.P 
'ENT: DOE 

DATE: 05-ISov: 
ESTIMATOR: J. ELLIS 
LOCATION FERNAU) 
TASK NO.: 4S11B 

u -  8 1 1 3  EFFICIENCY FACTORS 

EXAMPLE: 

STANDARDCHARTMANHOURS = NET 100 

14.0 
114 

~ 

SITE SPECIFIC ( SEE APPENDIX A 1 
j ><"&,-,:.?*& t FA?" 

SF - BASE UNIT MANHOURS 

OVERTIME PRODUCTIVITY FACTOR 
(SEE DETAIL WORKSHEET BACK-UP) 

TASK SPECIFIC ( confined space, 
high elevation, congestion, e+.) 

0.00% 0 
114 

0.0% 0 
114 

PPE SPECIFIC (Based on current data 
and estimating knowledge) 

THESE EFFICIENCY FACTORS WERE APPLIED INDIVIDUALLY 
THROUGHOUT THE ESTIMATE AT A TASK SPECIFIC LEVEL 
TO OBTAIN A MORE ACCURATE ACCOUNT OF OVERALL 
EFFICIENCY IMPACT DUE TO PPE REOUIREMENTS IN 
HANDLING CONTAMINATED AND HAZARDOUS WASTE. 

..,' . , - .  
11105i99 SUBCONTRACTOR 000318 PAGE 1 OF 2 
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APPENDIX 'E' 

I 

CREW SIZE &MAKE-UP STANOARO 
WORKERWOOY 
SUPPORT TEAM 
TOTAL CREW 

CREW SIZE RATIO 

AVAILABLE WORK TIME FACTOR 

;. I 

D mC 1 c I c +  I B 
7 
01 7. 7 i  7 7 

0 0 

7 7 71 7i 

I 

3, 
10' 

1.00 1.00' 1 .oo j 1.00' 0.70' 

0.96 0.68 0.681 0.54: 0.48 

01 :I 0 01 0, 

JJECT Sihu 1 & 2 Cmnbusti Vtrify IFSI 
STIMATE NO.: E4981001 
XIEM:  OOE 
NBS NO.: 2.1.3.6P 

PPE LABOR PROOUCTIVITY FACTOR 

NET PROOUCTIVITY RATIO 

NET PROOUCTlVlTY MULTIPLIER 

EFFICIENCY FACTORS 

1 ! 
1 0.86 0.821 0.75i 0.70i 

0.96 0.585 0.5581 0.405 0.235 

1.04 1.711 1.791 2.47 4.26 
I I 

FLUOR DANIEL 
FERWALD!~ 

DATE 
ESTIMATOR J. EWS 
LOCATION FERNALO 
TASK NO.: 4S118 

I 

NOTE Adjust Wor& Minutes p Day' basis to: 5 .  E's. or leave a 4.  lo's. Any other ciramatances, over-ride the minutes per day. 

.* Assumption based on work performed m May, June, July & August, pro-rating cost over one year. A d j j  % to individual circumstances. 

11105199 SUB-CONTfWCTOR 
(BQO33.9 
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APPENDIX "C" 

' - 8 1 1 3  HEALTH PHYSICS 

FERUAiDg 

OJECT: SILOS 1 & 2 COMBUSTION VITRIFY (FS) 
DATE 05-NOV-99 
ESTIMATOR: J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4 S l l B  

FLUOR DANIEL 
ESTIMATE NO.: C4981001 
CLIENT: DOE 
WBS NO.: 2.1.3.G.P 

CAPITAL - PLANT 
PPE"s - PERSONAL PROTECTIVE EQUIPMENT 

I TOTAL PPE's (FORWARD TO PAGE 2 OF 2 1 

OTHER PPE's SUCH AS HARD HAT, SAFETY GLASSESIGOGGLES, STEEL TOED SAFETY SHOES, HEARING PROTECTION, 
ARE CONSIDERED THE SUBCONTRACTORS RESPONSIBILITY AND ARE COVERED IN HIS OVERHEAD EXPENSE. 
COSTS OF FD FERNALD SUPPLIED PPE's, SUCH AS COTTON COVERALLS, EXCHANGE OF RUBBER BOOT COVERS AND 
RESPIRATORS FOR CHANGEOUTS AND CLEANING OF SAME IS INCURRED BY FD FERNALD AND COSTS ARE NOT INCLUDED 
AS PART OF PROJECT COSTS AT THIS TIME. 

1 1105199 SUB-CONTRACTOR PAGE 1 OF 2 



APPENOIX "C" 

HEALTH PHYSICS 
PROJECT SILOS 1 & 2 COMBUSTION VITRIFY (FS) 

BASELINE PHYSICALS ! 1 

EXIT TTERMINATION) PHYSICALS (IN-VIVO) ! 1 
ANNUAL PHYSICALS I 1 

. I  

TIMATE NO.: C4981001 
.IENT DOE 

2.1.3.G.P I WBS Nom: 

4 175 700 1 $22.10 ~ $15,470 

1 175 1751 $22.10 I $3,870 
4 175 7001 S22.10i $15,470 

FLUOR DAWBEL 
F E R N A L D ~  

SUB-TOTAL $34,810 

DATE: 
ESTIMATOR J. ELLIS 
LOCATION: FERNALO 
TASK NO.: 4S11B 

7 

--MEDICAL MONITORING -- 
CAPITAL - PLANT 

MEOICAL - PHYSICAL and IN-VIVO MONITORING - LOST WORKER TIME for RAD II WORKERS ONLY 
I AVG. i 

DESC. ] QTY 

i 
! 

BI-MONTHLY BIOASSAY I 9 
RATE 1 LABORS 1 

I I 

HOURS 
1 175 1572 $22.10 I $34,730 I 

RADIATION IN-VITRO SURVEILLANCE - LOST WORKER TIME for RAD II WORKERS ONLY I 

DESC. i QTY I HRS 1 WKR I TOTAL I LABOR I TOTAL I I AVG. I 

I I 1 I 
t 

WKRS I TESTS I HRS 
11 I 261 1 2  

00.OF I TESTING I AlLIa I WKRS. 1 ' DAYS I OFMS I DAY I FORTHIS 1 DAYFORTEST 1 WORKING 

I LABOR S's I 
522 $22.101 $11,500 I 

CHAlCEl I NO.OFWKRS. 1 CHANCES ! CONS 

2500 I 226 I 11 ! 0.0044 I 175 i 0.77 

I 1-1 

339 

WORK DELAYS CAUSED BY MONITORING I O.O%I 

WORK DELAYS CAUSED BY RAD CHECKING I 2.0561 

THRU 
SAFETY LABOR S's i 

$9,079,893 S O l l  

LABOR S's I 
$9,079,893 $181,60011p 

]I LABOR I( MATL. 11 TOTAL 
$320,300 TOTAL HEALTH PHYSICS - FORWARO TO ESTIMATE SUMMARY SHEET 1-1 $57,700 /I 

IF\123R5WIC498101 U.WK4 

1 1/05/99 
(pQO3Z1 

SU B-CONTRACTOR PAGE 2 OF 2 



APPENDIX “ D  

a. 
b. 

i 
i 

I 

OF ACTIVITY DURATION 
45.51 MONTHS 
01 MONTHS 

- 8 1 1 3  ACTIVITY DURATIONS 
FLUOR DANIEL 

PROJECT S ~ O S  1 & 2 Combustion Vitrify FSI DATE 05-NOV-95 
ESTIMATE NO.: C4981001 ESTIMATOR: J. ELLIS 

LOCATION: FERNALD 
TASK NO.: 4S1 I B 

48.1 I MONTHS I 01-Jam2002 I 01-Jan-2004 I 015a1-1-2006 I 

DATE Of EST. to MID-POIN 
OF ACTIVITY DURATION 

I 

DOE 
2.1.3.G.P 

- 

EST. START 
ACTIVITY I DATE I DATE I PE i iT  I ‘D0A”T’EL. 1 ACTIVITY DURATION 

CONSTRUCTION: I 18-Deo96 I 01Jan-2000 1 30-Sep-2000 I,3&Jun-2001J 18.01 MONTHS 
0 MONTHS 

TOTAL I 18.01 MONTHS 

‘ I  

t DATE of EST. to MIDPOIN~ 

I 01 MONTHS I 

ACTIVITY DURATION IS USED IN DETERMINING NO. OF WORKERS FOR CERCWSAT AND HEALTH 
PHYSICS COSTS. 

I’ F:\123R5W\C498101 U.WK4 

. ‘  9 I : 

PAGE 1 OF 1 
. I  

1 1105199 SUB-CONTRACTOR 
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APPENDIX "E" 

HEALTH PHYSICS 
- -  8 1 1 3  

'ROJECT Silos 1 & 2 Combustion Vitrify (FS) 

I 
1ESCRlPTlON I UNIT 
'PE LEVEL C I C+ I B : FIHF 
TYVEK COVER-ALL WIHOO~ EA 
TYVEK COVER-ALL wIHOO~ EA 
GLOVE LINER - DISPOSABLE PR 
GLOVE, LASTEX - DlSPOSAB PR 
GLOVE, WORK - DlSPOSABi PR 

ESTIMATE NE4981 001 
XIENT DOE 
NBS NO.: 2.1.3.G.P 

UNIT 
COST 

NO. OF CHANGE OUTS PER WORKER PER DAY 
WKR.SHFT. = 208lWK for 4.00 YR DURATION 

S'S I MANDAYS MAT'L.$'s 1 LEVEL 
4.46 41 52772 $941,447 I C I C+I  B 
4.46 41 52772 $941,447 1 C I C+I B (DOUBLE PPI 
0.24 41 52772 I $50,661 I C I C+l B 
0.26 4 )  52772 $54,883 I C I C+I B 
1.02 41 52772 $215,308 I C I C+l B 

PLANT OPERATIONS 

FULL DRESS wl FACE SHIEqD 
.T.WT. DISPOSABLE COVE# PR 
;LOVE LINER - DlSPOSABLft PR 
;LOVE, LASTEX - DISPOSA# PR 
;LOVE. WORK - DISPOSABLk PR 

SUB-TOTAL 

DATE: 05-NOV-99 
ESTIMATOR J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4S11B 

$3 I MANDAYS MAT'L.$'s I LEVEL 
4.46 41 105543 $1,882,8941 mC 
0.24 41 105543 $101,3221 mC 
0.26 41 105543 $109,7651 mC 
1.02 41 105543 $430,6171 mC 
5.98 41 -'(I 

TEM NO. 27 
P P E 3  - PERSONAL PROTECTIVE EQUIPMENT 

WBBER BOOT COVERS-(l)PP PR 12.70 61 166.73 
PPR wlHALF FACE MASK - ($ EA 22.30 6 83.36 
PPR wIFULL FACE MASK - (' EA 174.00 6 0 
5CBA . EA I 1894.00 2 0 
:OOL VESTS EA 137.50 6 41.68 
rHERMO STRIPS EA 50.00 6 16.67 

SUB-TOTAL 

$12.7041 DICIB 
$11,1541 C 

$01 c 
$0: B 

$34.3871 CIS 
$5,0021 CIB 

1 - 1  

/I M y 1 . r ~  1 
$7 269 800 

TOTAL PPE's (FORWARD TO PAGE 2 OF 2 ) 

DTHER PPFS SUCH AS HARD HAT, SAFETY GLASSESIGOGGLES, STEELTOED SAFETY SHOES, HEARING PROTECTION, 
RRE CONSIDERED THE SUBCONTRACTORS RESPONSIBILITY AND ARE COVERED IN HIS OVERHEAD EXPENSE. 
COSTS OF FD FERNALD SUPPLIED PPE's, SUCH AS COTTON COVERALLS, EXCHANGE OF RUBBER BOOT COVERS AND 
RESPIRATORS FOR CHANGEOUTS AND CLEANING OF SAME IS INCURRED BY FD FERNALD AND COSTS ARE NOT INCLUDED 
RS PART OF PROJECT COSTS AT THIS TIME. 

11/05/99 SUB-CONTRACTOR 000324 PAGE 1 OF 2 



APPENDIX "E" 

HEALTH PHYSICS 
PROJECT 

ESTIMATE NOC4981001 ESTIMATOR J. ELLIS 
CLIENT DOE LOCATION: FERNALD 
WBS NO.: 2.1.3.G.P TASK NO.: 4S11B 

Silos 1 & 2 Combustion Vi t r i fy  (FS) 
DATE 05-NOV-99 

PLANT OPERATIONS 
-MEDICAL MONITORING -- 

1 

1 

1 DESC. 
PHYSICAL (3hrs), IN-VIVO ( ,  hr) 
BASELINE PHYSICALS 

EXIT (TERMINATION) PHYStC 
RNNUAL PHYSICALS 4 

AVG. I 
HRS WKR TOTAL ' LABOR TOTAL 

HOURS RATE LABOR$ I 
4 175 700 $22.10 $15.470; 

1 175 175 $22.10 $3.870 ! 
4 175 2800 $22.10 $61,880 i 

! 
I 

RADIATION IN-VITRO SURVEILLANCE . LOST WORKER TIME for RAD I I  WORKERS ONLY 
I AVC. I I I I I 

SUB-TOTAL 

DESC. I QTY I HRS 1 WKR I TOTAL I LABOR I TOTAL I 

~s81.22011 

I HOURS I RATE 1 LABOR $ 

51-MONTHLY BIOASSAY I 91 I !  175 1 15721 $22.10 I $34,730 I 

WKRS I TESTS 1 HRS 
11  I 885 2 

80. OF TESn8G A k  m 
WHRS. 1 DAYS 

I 
I 

SUB-TOTAL /$34,7301- 

LABOR $'s I 
1770 ' $22.10 $39.100 I 
CHAUCFJ UO.OFWIRS. CHADCES ' COMSTR 

DAY FOR THIS DAY FOR TEST i WORKING 

NORK DELAYS CAUSE0 BY 1 0.0% I 

LABOR S's 
THRU 

SAFETY LABOR $'s 3 
368,235,440 SO)! 

GRAND 
MAT'L. , TOTAL 

I I LABOR S's I 
I 568,235,4401 5682,400]/ NORK DELAYS CAUSED BY 1 1.0% I 

\123R5WIC498101 U.WK4 

0 

0 

a 
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APPENDIX "E" 

HEALTH PHYSICS 
ROJECT: Silos 1 & 2 Combustion Vitrify (FSI 

STIMATE NOC498 100 1 
:LIENT DOE 
UBS NO.: 2.1.3.G.P PLANT OPERATIONS 

+- 8 1 1 3  
DATE 22-NOV-99 
ESTIMATOR: J. ELLIS 
LOCATION FERNALD 
TASK NO.: 4S11B 

FEM NO. 27 
PPE"s - PERSONAL PROTECTIVE EQUIPMENT 

I OTY. [ 1 

TOTAL PPE's (FORWARD TO PAGE 2 OF 2 1 

OTHER PPE's SUCH AS HARD HAT, SAFETY GLASSESIGOGGLES, STEEL TOE0 SAFETY SHOES, HEARING PROTECTION, 
ARE CONSIDERED THE SUBCONTRACTORS RESPONSIBILITY AND ARE COVERED IN HIS OVERHEAD EXPENSE. 
COSTS OF FD FERNALD SUPPLIED PPE's, SUCH AS COTTON COVERALLS, EXCHANGE OF RUBBER BOOT COVERS AND 
RESPIRATORS FOR CHANGEOUTS AND CLEANING OF SAME IS INCURRED BY FD FERNALD AND COSTS ARE NOT INCLUDED 
AS PART OF PROJECT COSTS AT THIS TIME. 

1 1 /22/99 0cK326 Page 1 of 2 
.. . . 
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11/22/99 

IESC. 
HYSICAL 8hrs). IN-VIVO (' 
RSELINE PHYSICALS 
NNUAL PHYSICALS 

APPENDIX "E" 

HEALTH PHYSICS 
IOJECT: 

;TIMATE NOC4981001 ESTIMATOR: J. ELLIS 
LIENT: DOE LOCATION: FERNALD 
'BS NO.: 2.1.3.G.P TASK NO.: 4S11B 

Silos 1 81 2 Combustion Vitr i fy (FS) 
DATE 22-NOV-99 

PLANT OPERATIONS 
-MEDICAL MONITORING - 

AVG. 
QTY HRS WKR TOTAL LABOR TOTAL 

hrl HOURS RATE LABOR $ 
1 4 221 882 522.10 $19,490 
4 4 221 3528 $22.10 $77,970 

[IT (TERMINATION) PHYS[C 1 1 221 22 1 $22.10 $4,870 
SUB-TOTAL biZ$102,330 1- 

IESC. QTY HRS WKR TOTAL 
HOURS 

I-MONTHLY BIOASSAY 9 1 221 , 1980 

SAFETY LABOR S's 1 
lORK DELAYS CAUSED BY I 0.0% I I $77,983,3601- SO]l----- 

I 
IORK DELAYS CAUSED BY I l.O%I I $ 7 7 g 8 3 . 3 6 0 1 ~ ~ ) 7 7 9 . 8 0 0 1 1 ~  

1 TOTAL 11 TOTAL 1- 

AVG. 
LABOR TOTAL 
RATE LABOR $ 

$22.10 $43,760 

11 LABOR 11 MAT'L. 11 TOTAL 
1(&$3;255:300d- TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET 

I I I I I 

SUB-TOTAL 

123RSW1W98 10 1 XWK4 

-7 

I 

WKRS TESTS HRS LABOR $'s 

IO.OF TESMG A K  W. CHUCFJ YO.0F W W .  WANES 

11 878 2 1756 $22.10 &$38200& 

WIRS. DAYS Dfm DAY FORTHIS IOAYFORlEST 

Page &?of 2 

wnsm 
WORKIYG 

TESTED PERVR I re 011 I FORTEST I ESTIMATE I FORPROJECT I DAYS 
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Estimated Secondary Waste Streams Generated During Full-scale 
of the Remediation Facility for Silos 1 & 2 Project 

Packaged 
Disposal 

Volume in 
CF 

Vitrification = (other) Combustion 
I I 

Shipped to No. of LME Material 
Type 

Source 

I 
I 

I 
I 

Total 
Volume 

Years 

Misc. 
Rep I ace m 
ent 
Equipmen 
t Solid 410 cf 790 I NTS I 1 

Container 
Burial 
NTS $9,600 

42 I$145.018 I 
Container( 
s) Burial 
NTS 42 $403,200 

NTS Total $548,218 

Material 
Type 

Source 

Total Secondary Waste Cost I $752,9731 

Container Total Total 

Years Type Dollars Volume 3 Shipped to 

1 1 /22/99 

Category 
C 
(Refractor 

Category 
C (HEPA 
Filters) 

Y) 

CONTRACTOR 

Solid 17,419 kg other 55 gal drum $143,605 

Solid 6,630 kg other 8-25 boxes $61 ,I 51 



VITRIFICATION - OTHER 0 -  
The Department of Energy Oak Ridge Operations 
Mixed Waste Disposal under DOE contract 
DE-AC05940R22074 

Disclaimer: This should be used €or cost estimation 
purposes only. 

Category C Estimate (REFRACTORY) 

Material : 
Weight of Material: 
Container Type: 
Treatment Cost: 
Disposal Cost: 
Handling Price: 
Transportation Cost: 

Total : 

Category C Estimate 

Material : 
Weight of Material: 
Container Type: 
Treatment Cost: 
Disposal Cost: 
Handling Price: 
Transportation Cost: 

Total : 

Debris 

55 Gallon Drums 
$98,068.97 
$28,767.48 

17419 kg 

$4,575.00 
$12,193.30 

$143,604.75 

HEPA FILTERS 

Debris 
6630 kg 
B-25 Boxes 
$40,310.40 
$10,949.45 
$5,250.00 

$4,641.00 

$61,150.84 

VITRIFICATION - OTHER TOTAL $204,755.59 

; . .. 
. i  Or10330 



Estimated Secondary Waste Streams Generated During Full-scale 
Operation of the  Remediation Facility for Silos 1 and 2 Project 

Rate 
(I b/h r) 

Secoi 

Source Material Total Volume. Status  Packaged 
Disposal 
,Volume 

Scrubber Purge 

RCS Condensate 

Cooling Tower 
Blow Down 

Refractory I Solid 

Water 

Water 

Water 

RCS carbon Carbon 

2,712 

200 

5,000 

1 Lot 

RCS and Off gas Solids 
system HEPA 
Filters 

8,884,5 12 gal Process N/A 

655,200 gal Process N/A 

16,380,000 gal Process N/A 

225 cf Dispose 448 cf , 

~ 

PPE * I Solid 

idary Waste Streams for VIT 2 

N/A I 410 cf Dispose 790cf I 
1 Lot I 8,000 cf I Dispose I 13,334 cf 

1,296 cf Dispose 2,496 cf 

Total Estimated Cubic Feet of Packaged Disposed Secondary Waste I 5 8 m  

1 - Equipment will be replaced when necessary to maintain normal operation schedule. 
2 - Based on the assumption of four complete changes per person per shift. 

Revised 1 1 I1  0/1999 mkm (BQO331 
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Risk Activity Schedule delay of Risk 
Activity 

Melter replacement due to melter failure. Melter replacement 8 months 
(unique hardware) (includes readiness activities) 
Startup Issues Extended startup experienced 

Vitrification-Other (VIT 2) 

Probability of Risk 
Activity 
(40% x 8 = 3.2 months) 

(50% x 6 = 3 months) 

Operation and Maintenance Risk Budget 

Feed prep system clogging 

Remote handling issues 

months. 
Feed prep system clogging 
(normal flushing and cleaning 
covered in the normal 
maintenance . 
Remote handling hardware is 
not off-the shelf standard and 
replacement is expected 3 

(50% x 2 = 1 month) 

(75% x 3 = 2.25 months) 

I at several sites Risk-is startup I is extended an additional 6 

Reduce waste loading 

hardware or regenerate the 
carbon beds 
Reduce waste loading resulting 
in schedule delay 1.8 months 

1.8 months 

I months. I 
I Replace off-gas system Off-gas problems I (50% x 6 = 3 months) 

I see below for details. I I 14.3 months Total 

Vit 2 Risk Budaet Factor 

14.3 months of potential delays/48 month operation and startup period = 30% 

Note: 70% operation availability addresses t h e  minor day to day operation and 
maintenance problems. 

Waste 

Vit 2 assume 

Disposal, Packaging and Shipping Risk 

a reduction in waste loading from 87wt% to 75wt% 

Risk Budget Factor = 87-75/75 = 16% @ 30% probability = 5% 

5% x 36 months of operation = 1.8 months of potential delay. 

Budget 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

~ 

D&D NTS Disposal Cost 

D&D Risk Budget 

5 -  8'1 1 3  a 1 C.3.5 Decontamination and Demolition Estimate Basis: Vitrification - Other 

$12,710,630 

$ 1,428,300 

2 C.3.5.1 Introduction 

3 D&D costs for the Vitrification - Other (VIT2) alternative are summarized in Table C.3.5-1. 

4 TABLE C. 3.5-1 
D&D COST 

VITRIFICATION - OTHER 

1 Vitrification - Other D&D Cost I $13,625,100 I 
I Silos Project Support Area D&D Cost I $10,468,800 I 

I Total D&D Cost Estimate I $ 38,232,830 I 

a 5 C.3.5.2 Estimate Basis 

6 

7 

The cost estimate basis for the D&D cost of the Vitrification - Other alternative is comprised 

of the following six sections: 

8 0 Assumptions, 

9 0 Inclusions, 

1 0  0 Exclusions, 

11 0 Format and coding, 

12  0 Methodology, and 

13  0 References. 

C-3-31 
000334 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

1 

2 

3 

4 

5 
6 

7 
8 

9 

1 0  

11 

12 

13 

1 4  

15 

1 6  

17 

1 8  

1 9  

20 

21 

22 

23 

(2.3.5.2.1 Assumptions 

The following general assumptions were used t o  prepare the estimates: 

1. Costs are expressed in FY 1999 dollars. 

2. D&D waste is sent t o  the NTS for disposal. 

3. Labor costs are based on four crews working a 40-hr/week, 10-hr/day schedule, 
without any allowance for premium time. 

4. Construction management staff is dedicated 100% to supporting D&D of the proposed 
facility. 

C.3.5.2.2 Inclusions 

The D&D cost estimate includes the following elements: 

Cost of demolition labor; 

Cost of FDF construction management dollars above- and below- grade; 

Waste packaging and transportation labor; 

Below-grade D&D of concrete and underground utilities; 

Above-grade D&D; 

RCS/TTA building D&D; 

FDF D&D planning & engineering; 

Equipment rental dollars; and 

Subcontractor staffing costs. 

C.3.5.2.3 Exclusions 

The D&D cost estimate excludes the following elements: 

Premium time cost for overtime; and 

Security, fire department, human resources, etc. 

C-3-32 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

1 C.3.5.2.4 Format and Coding a + 8-113 
2 The D&D cost estimates are compiled and summarized in the following cost centers: 

3 0 Vitrification - Other D&D; 

4 0 Silos project support area D&D; 

5 0 D&D NTS disposal; and 

6 0 D&D risk budget. 

7 C.3.5.2.4.1 Vitrification - Other D&D Costs 

8 

9 

This is the cost associated with the D&D of the Vitrification - Other facility. This cost 

estimate is based on the Basis of Design and Description (Appendix G) and FEMP D&D 

10 experience. 

1 1  C.3.5.2.4.2 1 Silos Project Support Area D&D Costs 

Silos project support area D&D costs include the costs for the D&D of the silos areas support 

facilities (TTA, RCS). This cost estimate is based on information from the AWR preconceptual 

design provided with the contractor's bid, and FEMP D&D experience. 

3 

14 
6 

15 C.3.5.2.4.3 D&D NTS Disposal Costs 

16 

17 

D&D NTS disposal costs are the costs for the disposal of all D&D debris from the D&D of the 

Vitrification - Other facility, the TTA, and RCS. 

18 C.3.5.2.4.4 D&D Risk Budget 

19 

20 

21 analysis program. 

The D&D risk budget is a cost allowance for risk and uncertainties with the D&D activities. 

This risk budget was calculated based on the FEMP D&D project risks using the FEMP cost risk 
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C.3.5.2.5 Methodoloay 

FDF Labor Cost 

FDF labor cost is the cost for FDF labor associated with D&D of the Silos 1 and 2 material 

remediation activities. This cost includes wages, benefits, and burdens. The FDF labor cost is 

based on the DOE approved FY99 planning labor rates. An activity-based level-of-effort 

support estimate was developed using preconceptual design drawings and materials of 

construction from the Basis of Design and Description (Appendix G) and technical judgement 

of senior D&D and waste management and packaging supervisors. 

Waae Rates 

Wage rates are based on project labor agreement rates, effective October 1998, and are 

considered FY99 dollars for estimating purposes. 

Unit Rates 

Unit mhrs, equipment, and material dollars are based on estimating guides and FEMP historical 

data rates. 

Risk Budaet 

Risk budget i added t o  the estimate t o  p wide f r risks and uncertaintie asso I ted with he 

D&D of the Silos 1 and 2 material full-scale treatment facility. 

C. 3.5.2.6 References 

Basis of Design and Description (Appendix GI. 

C .3.5.2.7 Attachment 

D&D cost summaries for the Vitrification - Other (VIT2) alternative, prepared by the FDF cost 

estimating team, are attached t o  this section. 
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D&D Cost Estimate Summary for 

Vitrification - Other 
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ESTIMATE SUMMARY SHEET 
PROJECT: Vit 1 D&D Combustion Melter Heater DATE: 1 6-Au~-99 

ESTIMATOR Wagner 
LOCATION: FERNALD 
TASK NO.: 4SllB 

FLUOR DANIEL 
fERUAfU 9 m M A E  NO.:C4981201R2 

WENT: DOE 
BS NO.: 21.3.G.P 
I ITEM DESCRIPTION 

Mobilization Cost 
.. Below Grade 

Above Grade 
Demobilization Cost 

SMALL TOOLS 8 CONSUMABLES 3% 
EQUIP. RENTAL (See Equipment Schedule) 
rEMPORARY FACILITIES 6% 

'MPORARY UTlLrrY HOOK-UP 3% 1 JBCLEAN-UP 6% 
WEp( (INCLUDED WlTH SITE b PPE PROD.FACT0R.S ) 

HEALTH PHYSICS SIC 

GET/SlTE ACCESS 8 JOB SPECIFIC TRAINING 
PAYROLL BURDENS 8 BENEFITS 57% 
OVERHEAD (L PROFIT 20% 
BOND 1% 

CERCLA - 40 HRslFTE 

WASTE DISPOSITION MGMT. - FD FERNALD 

~~ 

MM RATE 
820 

7,690 
43,356 

1,780 

53,646 $20.27 
17,920 

1,609 

1.046 
2,414 

2.255 
1,325 

954 - - - - - - - - 
27,523 
81,169 $33.07 

OFFSITE DISPOSAL COSTS (Commercial) 
WASTE &~NA&,~E~:.CO">~O 

PROJECT CLOSE OUT 
FIELD PREPARATION 
CONSTRUCTION MANAGEMENT - FD FERNALD 
FD F E ~ # ~ D  RELo 

LABOR $ 

$17,400 
$155,700 
$877,860 
$36,400 

$1,087,380 
~ 2 7 . 5 0 0  

$32,600 
$21,200 
$48,900 

$45,700 
$26,900 
$19,300 

$974,40C 

$1,596,50C 
$2,683,88(1 
$1,299,35€ 

SICS ' 

$8,20( 

~ 

$8,20( 
$124,80( 

$760.60( 
$45,60( 

$931,001 
$939.201 

$2,175.30' 

$13,800 

$2,500 

~~ 

$16,300 1 $5,700 

$32.600 

$32,600 
$1 1,400 
$16,300 

$165.500 

$705,600 

$16,500 $42,700 

TOTAL $ 

$32,00( 
$155,70( 
S877.88( 
$52.00( 

$1 ,117.58C 
$552,30C 
$32,60C 

$705,60C 
$65.20(3 
$32,60C 
$65,20C 

$21 1.20c 
$26,90C 
$19,30C 

$974,40( 
$760.60( 
$45,60( 
$59,20C 

$3.550,70( 
$4,668,28( 
$6,707.06( 

$1,299.358 $2,175,301 $3,180,703 $51,697 $6.707,06( 
$85,826 $15,076 $100.90: 

$1,611,629 $165,273 $37,541 $1,814.44: 
$1,691,455 $180,349 $37,541 . $1,915.34 

$124,8151 $9.718 I $6,826 I I $141.35! 
$124.815 $9,718 $6,826 $141,35! 

$1.498,80( 

$6,048,104 

08/16/99 
OQ.0233 

CONTRACTOR - Staled In FY99 DOLLARS PAGE 1 OF 3 



ESTIMATE SUMMARY SHEET 
PROJECT: Vlt 1 D6D CombusUon Melter Heater DATE: 16-Aug-99 

F A C T O R S  ESTIMATOR Wagner ESTIMATE NO.:C4981201 R2 

~- 

'NOTE 
1 .)The above costs represent constant Fy dollars and require de-escalation to FY96 for input to microframe. SEE De-Escalated Summary. 
2.) If there are no DFC Equip. $. enter The IFC Equip. $3 into the direct field cost TOTAL and delete IFC Factor in G65. 
3.) If FD Femald Support dollars appear below, and were generated as a percenatage of the DFC, Risk Budget would apply and these dollars . . 

would be de-escalated to p196. Indicate an X' in the YES box and enter 'SPACE BAR' in the NO box. 
If the FDF Support costs are supported by LOE estimates, use those estimates for input to microframe, enter 'SPACE BAR' in the Yes Box and an X in the 

IFC COST FACTOR 
BOND + OVERHEAD 8 PROFIT COST FACTOR 
SALES TAX 

2.4682' 16.2195 6.6994 124.7895 - 
1.2087 1.2087 1.2087 1.2087 1.2087 

1.0600 I 1.0600 1.0600 

LOCATION: FERNAUI 

IFC COST FACTOR 
BOND + OVERHEAD 8 PROFIT COST FACTOR 
SALES TAX 

2.4682' 16.2195 
1.2087 1.2087 

6.69941 124.78951 - I 
1.2087 I 1.2087 I 1.2087 I 
1.0600 I 1.0600 I 1.0600 I 

TOTAL PROJECT TARGET EST. (FY99 DOLLARS) 

I I I I I 

DIRECT FIELD COST FACTOR = I 2.9834 I 19.6053 8.5837 I 159.8893 1.2813 
I I I 

I I 

I I 

BASE ESTIMATE a's I S3,244.134l $ 160.763 $139.9151 $911.369 $212.051 

RISK BUDGET FACTOR I 1.0970 1.0970 1.0970 ! 1.0970 I 1.0970 

OB116I99 

$4, 668.23: 

c908240 
CONTRACTOR - Stated in FY99 DOLLARS 

I FACTOR 3.2728 21.5070 TARGET E STIMATE 

PAGE 2 OF 3 

1.4056 I 9.4164 175.3986 I 
I I I I 

76.357 I $153,487 FPS TARGEf ESTIMA TE (M99 DOLLA RS) I 53.558.8151 $1 $999.772 I $ 232.620 I $5.121.05( 

FD FERNALD PROJECT MGMT. 
RISK BUDGET FACTOR 

TOTAL PM 
FD FERNALD CONSTRUCTION MGMT. 
91SK BUDGET FACTOR 

TOTAL CM 

RISK BUDGET FACTOR 

FD FERNALD RSO 
RISK BUDGET FACTOR 

J FERNALD WASTE PROGRAM MGMT. 

TOTAL WPM 

TOTAL RSO 

$1 00,w; 
1 .oo 1 .oo 1-00 1 .oo 1 .oo 1 .o( 

I $1 00,90( 

1 .oo 1 .oo 1 .oo 1 .oo 1 .oo 

1.00 1 .oo 1 .oo 1 .oo 1 .oo 
$6.707,06( 

1 .oo 1 .oo 1 .oo 1 .oo 1 .oo 1 .O( 

-RISK BUDGET FACTOR I 1.001 1.001 1.001 1.001 1 .oo I 1 .O( 
TOTAL FD FERNALD ENG. I I I I I $124,82( 

N E  ENGlNEERlNGlDESlGNIlNSPECTlON I I I I I I 
RISK BUDGET FACTOR 1 .oo 1 1 .oo I 1.00 I 1 .oo I 1.001 1 .O( 

TOTAL N E  I I I I I I 
SUB-TOTAL PROJECT TARGET EST. (M99 DOLLARS) I $13,868,27( 

If FDF Support Costs were based on % defaults, indicate Yes' above. These costs are cansidered FY99 $s and Risk Budget applies. 

If FDF Support Costs were based on LOE estimates provided by the CAM's, indicate 'NO' and escalate the LOE dollars to -99. ( x 1.079) 
Risk Budget will NOT apply. Separate the Sales Tax below. 

The sales tax below may be included in the LOE estimates above. Choose where to show sales tax and whether Risk allowance applies. 

OTHER FD FERNALD SALES TAX - 6% 
, RISK BUDGET FACTOR 1 .oo 1 .oo 1.00 1-00 1 .oo 1 .a 

TOTAL OTHER FD FERNALD SALES TAX 



ESTIMATE SUMMARY SHEET 1 
'ROJECT: Wt 1 DaD CombusUon Melter Heabr 

:snwm NO. :C~~SI~O~RZ Direct,Field Cost 
WENT. DOE w / F  

TOTAL DIRE( 

!.1.3.G.P 
DESCRIPTION 

dobiliiation Cost 

telow Grade 

@eve Grade 

lemobilization Cost 

FIELD COSTS wlFACTORS 

, C T O F  
AN0 

M O R  5 

m o a  

155700 

$56,950 

$509,580 

877880 
$2,873,160 

36400 
$1 19,130 

V99 DOLU 

S 
USK BUDGI 

sic $ 

. _  

820( 
$176,36( 

YES 
X 

MAT'L. s 
NO 

EQUIP. 8 

801 
$140,32( 

490( 
$859,45( 

. .  

~. -- 8 1 1 3  DATE 16-Aug-99 
ISTIMATOR: Wagner 
-0CATION: FERNALD 

1380( 
$129,95( 

250C 
$23,54C 

$232.620 '1655001 ls559.84 1975C 

S1.178.48 € I 
I 
I . '  

3TE The above costs exdude any FD Femald support costs that may appear on page 1 8 2, such a s  Waste Disposition, Engineering, Project 
Management or Construction Management 

. I  

08116/99 CONTRACTOR - Stated in FY99 DOLLARS PAGE 3 OF 3 
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7 - 8 1 1 3  

WASTE 

Material 

Plaa& 
Rate atv Total Oesuiption 

4 
$028 1 $028 
$0.65 40 $25.90 

Trailer seals 
wood h & l g  2s4 - LF 
Pain1 e.? “e - -  

Illas u.l 
$0.05 20 Brndvq 

TOM MatetiaUContainer 

~ T O b l  Warts MqmL CosUTOP LOAOlNG IS0 . $10.64594}~ 
-L 

Multiply these donan by 0.9268 to P Fy96 

& 

FOF WASTE MGMT. - TOP LOADING LWMB L IS0 CONTAINER 
PAGE 1 OF3 



Waste Management Costs 
T O P - f w W E L w M 4  IS0 CONtAlNER 

WASTE - Planner 557.12 1.00 $37.12 
WASTE - Wasla Tech s7.12 8.00 129B.94 

I 

$24.14 1.00 $24.14 

I 

$5925 
S0.W 
$0.56 
$026 
$0.86 
$1.40 
$026 

$24.00 

$1.00 
aim 

$89.19 

5.50 107.89 
TOTAL LABOR HOURS 6 WLURS 70.85 $2,062.44 

630 

Mise. Material 
DesaipGon Rate oty Total 

$0.00 
Mii-caI&bndhg $1219 3 1 6 5 9 3  

E I PSd She& $0.00 10 $0.00 
BysodeL.balr $0.30 2 W.60 
c o ~ e r s a a l s  $028 1 so28 
LMlinrlolbrLobclr $0.48 2 W.93 
plrurd. $0.38 4 $141 
TnilWSadS $028 1 W28 
wood tfadnga4 - LF $0.65 40 Mw 
P.in1 $1726 0.1 sin - $0.05 20.0 S1.M 
TOTAL HWC; HATERIAL DOLURS 85.10 $96.23 

Contiher Purchase - Materlal 
Rssond60cudLWMBCW s4.m.37 1.w W.rn.37 
TOTALCOHIAWERWRCKASE DOLLARS 1.00 $4,77937 

WA29.32 
$4.42952 630 

TnakwrJpnpplcr tlll.84 024 $19.42 
TOTALEQWMENT DOLIARS 2.80 $82.06 

PPE MATERIAL COST 
WKR~OAY YMY Total -- .-_- oewrlpeon 

Total PPE MalWmtainer 6 57.68 &&$173.05 

FolthucL s1o.n 
-1- $16.19 

S l s m  
$76.05 630 

t160.3a 

$23.40 
$23.40 
$724 
$3.73 

I $3,45= 

TOTAL 
M96 S'S 

$112.456.93 

s224.m.08 

Sl41.3E8.54 

$469.161.19 

Sm37.49 

$2,~,!i959520 

FDF WASTE MGMI. - TOP LOADING LWMB a IS0 CONTNNER PAGE 2 OF 3 



. .  

Waste Management Costs 
L IS0 CQLmmER 

ASSUMPTIONS 

CONTAINER PREPARATION: 
a. Four containen can be prepared per day. 
b. Containers are reconditioned and the prices reflect the current acquisition 

contract costs. 

CONTAINER PACKAGING 
a. Two containers can be packaged per day. 
b. PPE quantities are for six workers. 
c PPE priang is based on unit costs from the Lab Safety catalog and escalated 

to -98 dollars. 

CONTAINER STAGING: 
a The labor to stage containers to load on a flatbed tru& Divide by containers I truck load. 

For this study, assume 1 container per truck load. 
b. The material and equipment costs are for one container. 

CONTAINER SHIPPING PREPARATION: 
a The labor to prepare and load a flatbed truck Divide by containers per truck load. 

b. The material and equipment costs a? for one container. 
For this study assume 1 container per tn& load. (42.00W gross weight) 

CONTAlNER SHIPPING FREIGHT: 
a. Shipping charges are based on an avg. of three carrier contract rates currently 

being used at the site. 
b. NTS burial costs are the anticipated FY98 rates that indude shipping scrap copper 

volumes. If this does not happen. rates could be as high as $1250 per cubic foot 

LABOR 
a. These costs are for direct fieldloperations costs. Project management costs are 

b. Labor dollars are based on the FY99 Replan rates and are considered FY98 dollars. 
excluded. 

EQUIPMENT: 
a. Equipment dollars are for maintenance costs only. 

Any purchase cost and fuel usage have been excluded. 

O Q 0 3 4 5  
FDF WASTE MGMT. - TOP LOADING LWMB 6 IS0 CONTAINER PAGE 3 OF 9 
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D 8 D Vit 1 Cornbustion Melter Heater 

Unbulked Material Estimates (ft3 

Category A,B & D C E F G H I J 
Component Metals Process Related Concrete Acid Non-Regulated Regulated Misc. Lead Component 
Designation Metals Brick ACM ACM 1-2 1-4 Flashing Total 

Vitl 104,117 65,907 155 69,325 239.504 

Total 104,117 65,907 155 69,325 239,504 

D & D Vit 1 Combustion Melter Heater 

Bulked Material Estimates (ft3) 

Component Metals Process Related Concrete Acid Non-Regulated Regulated Misc. Lead Component 
Category A.8 & D C E F G H 1 J 

- 
Designation Metals ' Brick ACM ACM 1-2 1-4 Flashing Total 

Vitl 353,998 85,680 310 138650 578,638 

353,998 85,680 310 138.650 578,638 

Cpntainer ROB 

Quantity 437 

Disposition OSDF 

ROB 

212 

OSDF 

ROB 

1 172 

OSDF OSDF 

NOTE - OSDF prohibited material equates to 5173 cubic feet which can be dispositioned to NTS utilizing 65 white Metal Boxes or - 
5 End Loading IS0 containers. 

D & D Vit 1 Combustion Melter Heater 

Material Weight Estimates (Tons) 

Component Metals Process Related Concrete Acid Non-Regulated Regulated Misc. Lead Component 
Designation Metals Brick ACM ACM 1-2 1-4 Flashing Total 

Vitl 4.425 4,284 2 1012 9,723 

Category A B & D  C E F G H I J 

4,425 4,284 2 1,012 9,723 oohl . ESTIMATEWLOS\WT-l \VINvAO.W4 



DEBRIS 

* A - Accessible Metals (OSDF 2) 
Bulking Factor 3 

BULKING FACTORS 

* E -' Concrete (OSDF 2) 
Bulking Factor 1.3 

* B - Inaccessible Metals (OSDF 2) * G - Non-Regulated ACM (OSDF 213) 
Bulking Factor 3 Bulking Factor 1.2 

* C - Process-Related Metals 
Bulking Factor 3 

'. * H - Regulated ACM (OSDF 5 )  
Bulking Factor 3 

* D - Light-Gauge Metals (OSDF 2) * I - Miscellaneous Debris (OSDF 214) 
Bulking Factor 2 Bulking Factor 3.5 

. .  . .  

. .  
. .  

. .  

. .  . .  
. .  . . .  

. 

. 
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APPENDIX 'B- 

20-Aug PROJECT: 

WENT: DOE FLUOR DAWJEL LOCATION: FERNALD 

ESTIMATE NO.: C4981201R2 

3s NO.: 21.3.G.P 

7- 8113  EFFl CI E NCY FACTORS 

DATE . Vit 1 D&D Combustion Melter Heater 
ESTIMATOR Wagner 

TASK NO.: 4S l iB  

EXAMPLE 

NET 100 STANDARD CHART MANHOURS = 

SIT = BASE UNIT MANHOURS 
SITE SPECIFIC ( SEE APPENDIX A ) !gmswz 12.0 

112 

0 
112 

OMRTIME PRODUCTIVITY FACTOR 0.00% 
(SEE DETAIL WORKSHEET BACK-UP) 

TASK SPECIFIC ( conflned space, 
hlgh elevatlon, congestlon, etc) 

PPE SPECIFIC (Based on current data 
and estimating knowledge) 

0.0% 0 
112 

(SEE APPENDIX C 

4.7712 

I 

THESE EFflClENCY FACTORS WERE APPLIED INDMDUALLY 
THROUGHOUT THE ESTIMATE AT A TASK SPECIFIC LnnL, 
TO OBTAIN A MORE ACCURATE ACCOUNT OF OVER4I.L 
EFFICIENCY IMPACT DUE TO PPE REQUIREMENTS IN 
HANDLING CONTAMINATED AND HAZARDOUS WASTE. 

CONTRACTOR - Stated in M 9 9  DOLLARS 
000363 

PAGE 1 OF2 



APPENDIX '0' 

. .EFFICIENCY FACTORS 

zSTIIMATE NO.: ~ 4 9 8 1 2 0 1 ~ ~  
'. I PROJECT: Wt I DID Combustion MeRer Healer 

fUENT: DOE 
WBS NO.: 21.3.G.P TASK NO.: 4S11 B 

- 

PPE MULTIPLIER DEVELOPEMENT 

Modfications were made to reflect a 10 hour work day and no buddy system or support team for levels D. mC and C. 
The worker-buddy and support team members, if required, may be covered under Consbudion Mgmt (Rad Techs). 

NOTE: Adjust 'Work Minutes per Day' basis to: 5 - 8's. or leave as 4 - 10's. Any other dmmstances. over-ride the minutes per day. 

.. Assumption based on work performed in May. June, July 8 August, pmrating cost over one year. Abpst % to indnridual Cinumstances. 

CONTRACTOR -Stated h FY99 DOUARS PAGE 2 OF 2 



APPENDIX " C  

L -  F- 6 1 1 3  
1 -  

HEALTH PHYSICS 
'ROJECT: . DATE: 2 0 - A ~ g  -9 9 

ESTIMATOR: Wagner 
LOCATION: FERNALD 

ISTIMATE NO.: C4981201 R2 FLUOR DAWlEL 
FERMAL& TASK NO.: 4S11 B 

ZLIENT: DOE 
IVBS NO.: 2.1.3.G.P 

IESCRIPTION 
UNIT I 

COST 
NO. OF CHANGE OUTS PER WORKER PER DAY 

UNIT ' Man Days (TOTAL HOURS worked In PPFs Div. by WORK HOURS I DAW 

TOTAL PPE's (FORWARD TO PAGE 2 OF 2 ) 

OTHER PPE's SUCH AS HARD HAT, SAFETY GLASSESIGOGGLES, STEEL TOED SAFETY SHOES, HEARING PROTECTION, 
ARE CONSIDERED THE SUBCONTRACTORS RESPONSIBILITY AND ARE COVERED IN HIS OVERHEAD EXPENSE. 
COSTS OF FD FERNALD SUPPLIED PPE's, SUCH AS COITON COVERALLS, EXCHANGE OF RUBBER BOOT COVERS AND 
RESPIRATORS FOR CHANGEOUTS AND CLEANING OF SAME IS INCURRED BY FD FERNALD AND COSTS ARE NOT INCLUL 
AS PART OF PROJECT COSTS AT THIS TIME. 

'PE LEVEL C I C+ I B : FIHF MASK w/RESP.&C& 
TWEK COVER-ALL wIHOOD 8 BOOTIES - DISP EA 
TWEK COVER-ALL wIHOOD & BOOTIES - DlSD EA- 
GLOVE LINER - DISPOSABLE PR 
GLOVE, LASTEX - DISPOSABLE PR 
GLOVE, WORK - DISPOSABLE PR 

08/20/99 

$'S - I MANDAYS MATLS'S 1 P P E L N E L  
4.46 I 31 1473 $19,7091 C I C + I B  ! 
0.241 31 1473 $1,061 C I C+I B 
0.261 31 1473 $1,149 C I C+I B 
1.021 31 1473 $4,507 C I C+I B 

- ~ 4.46 i-- -3 1- - -1473 - $19,709 C I-C+I B (DOUBLE PPE] 

CONTRACTOR - Stated in FY99 DOLLARS 

APR CARTRIDGES - DISPOSABLE PR I 11.74i 31 1473 
SUB-TOTAL 22.18 I 31 I 

PAGE 1 OF 2 

$51,879 C IC+ IB  I 
$98.014][ 

FULL DRESS wl FACE SHIELD 
-T.WT. DISPOSABLE COVERALLS WIHOOD & 
;LOVE LINER - DISPOSABLE 
;LOVE, LASTEX - DISPOSABLE 
;LOVE. WORK - DISPOSABLE 

SUB-TOTAL 

I $'s MANDAYS I MArLs's I PPELEVEL 1 
PR 0.241 3 3762 1 $2,709 I mC I 
PR 0.261 3 3762 I $2,934 I mC I 
PR 1.021 3 3762 I $11.512 I mC I 

B PR 4.46 1 3 3762 I $50,336 I mC 

5.981 3 $67.491 1 7  

QTY. 
PER 

3UBCONTRACTOR REQUIRED PURCHASES I UNIT I WKR 
(UBBER BOOT COVERS-(1)PR.PER WORKER PR 12.70 6 
9PR wIHALF FACE MASK - (1) PER WORKER EA 22.30 6 
9PR wIFULL FACE MASK - (1) PER WORKER EA 174.00 6 
3CBA EA 1894.00 2 
ZOOL VESTS EA 137.50 6 
rHERMO STRIPS EA 50.00 6 

L $  IMD = $1 7.94 1 

NO.OF 
WORKERS I I 

0 $0 DICIB 
0 $0 C 
0 $0 C 
0 $0 B 
0 $0 CIS 
0 $0 CIS 

SU B-TOTAL $0- = 



DATE: 
HEALTH PHYSICS 

PROJECT: Vjt I D8D Combustion Melter Heater 

PHYSICAL (3hrs), IN-VIVO (Ihr) I 
BASELIN E PHYSICALS I!  4 
ANNUAL PHYSICALS O i  4 
EXIT (TERMINATION) PHYSICALS (IN-VIVO) I!  I 

KAdlffnON IN-VI 1 KO SUKVtlLLANGt - LOST WOKKtK 1 I M t  f or RAD I I  WOKKtKS ONLY I 
AVG. 

DESC. 

1 HOURS RATE 1 LABOR$ 
531 212 $20.27 I $4,300 

531 53 
531 0 $20.27 I $0 ~ 

$20.27 i $1,070 
I ss 37n SUR-TOTAI 

1 I I I 
I 

SUB-TOTAL II $6.010 11- 

I 

I 1 HOURS 
11 531 296 

i I 
i 61 

I I I 
BI-MONTHLY BIOASSAY 

RATE I LABOR$ 
$20.27 I $6,010 

I 

TESTS HRS fOff&Hou~S AVG.RATE LABOR $'S 
48 2 96 $20.27 $1,900 

NO.OF TESTING ~ v a m  CHANCEJ NO.OFWKRS. CHANCES 

WKRS. DAYS of= DAY FORTHIS 

TESTED PERYR. PERD*Y FORTEST EsnwTE FOR PROJECT DAYS 

>2340 226 I O  0.004274 53 0.2265 21 2 

ESTIMATE\SILOS\VIT l\VIT lR2.WK4 

CONTRACTOR - Stated in FY99 DOLLARS 

NORK DELAYS CAUSED BY MONITORING * 1.0% I 

08/20/99 

LABOR $'s 
THRU 

SAFETY LABOR $s I 
$1.61 7,580 $1 6.200][- 

PAGE 2 OF 2 

NORK DELAYS GAUSED BY RAD CHECKING I 1.0% I 
LABOR $s 1 

$ 1 6 , 2 O O J 7  $1.617.580 



OJECT: 
TIMATE NO.: C4981201R2 

sLIENT: DOE . 
NBS NO.: 2.1.3.G.P 

D 

: UNIT 
DESCRIPTION ' UNIT COST 
'PE LEVEL C / C+ / B : F/HF MASK w/RESP.&CA 
TWEK COVER-ALL w/HOOD 8 BOOTIES - DlSP EA 4.46 

GLOVE LINER - DISPOSABLE ' PR 0.24 
GLOVE, LASTEX - DISPOSABLE , PR i 0.26 
GLOVE, WORK - DISPOSABLE I PR : 1.02 

I PR 11.74 
22.18 

$'S 

TWEK-COVER-ALL WlHOOD 8 BOOTIES =DISP-EA- - - 4.46 

APR CARTRIDGES - DISPOSABLE 
SUB-TOTAL 

HEALTH PHYSICS e 8113 

' NO. OF CHANGE OUTS PER WORKER PER DAY 
' Man Days (TOTAL HOURS worked in PPPs Div. by WORK HOURS I DAY) 

MANDAYS MAT&$% P P E L N E L  
3 1473 $19,709 C / C+I B 

3 1473 $1,061 C / C+/ B 
3 1473 $1,149 C / C+/ B 
3 1473 $4,507 C I C+/ B 
3 1473 1 $51,879 ' C I C+/ B 

--3 - 1473 - -$19,709 ' -C / C+/ B- (DOUBLE PPE] 

3 I $98.0141 

DATE: 20-Aug-99 
ESTIMATOR: Wagner 
LOCATION: FERNALD 
TASK NO.: 4 S l l  B 

FULL DRESS wl FACE SHIELD I S'S 
LT.WT. DISPOSABLE COVERALLS WIHOOD & PR I 4.46 
GLOVE LINER - DISPOSABLE I PR I 0.24 
GLOVE, LASTEX - DISPOSABLE i PR I 0.26 
GLOVE, WORK - DISPOSABLE ! PR 4 1.02 

S U  B-TOTAL I 5.98 

PPE"S - PERSONAL PROTECTIVE EQUIPMENT 

I MANDAYS mrLt's * PPELEVEL 
31 3762 $50,336; mC 
31 3762 $2,7091 mC 
31 3762 $2,934: mC 
31 3762 $11.5121 mC 
31 I $67.491 (I 

. 
QTY. 
PER NO.0F 

BCONTRACTOR REQUIRED PURCHASES I UNIT I WKR WORKERS 
BER BOOT COVERS-(1)PR.PER WORKER PR I 12.70 6 0 

APR WlHALF FACE MASK - (1) PER WORKER EA I 22.30 6 0 
APR WlFULL FACE MASK - (1) PER WORKER EA I 174.00 6 0 
SCBA I EA 1 1894.00 2 0 
COOL VESTS I EA I 137.50 6 0 
THERM0 STRIPS I EA ' 50.00 6 0 

SUB-TOTAL 

TOTAL PPE's (FORWARD TO PAGE 2 OF 2 ) 

! 
$ 0 ;  D/C/B 
$0 i C 
$0 i C 
$0 I B 
$01 C/B 
$01 C/B 

I $0 II 

OTHER PPE's SUCH AS HARD HAT, SAFETY GIASSESIGOGGLES, STEEL TOED SAFETY SHOES, HEARING PROTECTION, 
ARE CONSIDERED THE SUBCONTRACTORS RESPONSIBILITY AND ARE COVERED IN HIS OVERHEAD EXPENSE. 
COSTS OF FD FERNALD SUPPLIED PPE's,. SUCH AS COlTON COVERALLS, EXCHANGE OF RUBBER BOOT COVERS AND 
RESPIRATORS FOR CHANGEOUTS AND CLEANING OF SAME IS INCURRED BY FD FERNALD AND COSTS ARE NOT INCLUU 
AS PART OF PROJECT COSTS AT THIS TIME. 

08/20/99 CONTRACTOR - Stated in FY99 DOLLARS PAGE I OF2 



HEALTH PHYSICS 
PROJECT: 

"STIMATE NO.: C4981201R2 
Wt 1 DLD Combustion Melter Heater 

LIENI: DOE 
2.1.3.G.P 

I 

I 
I 

61 
1 I 

1 
BI-MONTHLY BIOASSAY 

FLUOR DANIEL 
FERUALDB 

HOURS RATE LABOR $ 
53 296 $20.27 $6,010 

DATE 20-Aug-99 
ESTIMATOR: Wagne 

TASK NO.: 4S11 B 

I 

-MEDICAL MONITORING - 

WORK DELAYS CAUSED BY MONITORING ! 1.0% I 

WORK DELAYS CAUSED BY RAD CHECKING 1 1.0% I 

- - _. -- 
SAFETY ' LABOR $'s 1 
$1,617,580 $1 6,200 1 7  

LABOR $'si 
$1,617,580 $1 6,200][p 

TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET 

I 

E E a - Z E l ~  
21 1,200 . I $45.700 I1 $ 165.500 I1 $ 

FORPROJECT 1 DAYS 
2340 I 226 I I O  I 0.004274 I 53 I 0.2265 I 21 2 

I 
\EsTIMAmILos\vTT l\MT lW.WK4 

OC0374 

08120199 CONTRACTOR - Stated in FY99 DOUARS PAGE 2 OF 2 



APPENDIX "D" 

L 

EST. START MID 
ACTIVITY I DATE I DATE 1 POINT 1 cz!% I ACTIVITY I DURATION 

OPERATIONS I I I I I 01 MONTHS 

ACTIVITY DURATIONS 
FLUOR DANIEL 

'ROJECT: Vit 1 DBD Combustion Melter Heater FERNAf& 
ISTIMATE NO.:C4981201 R2 
:LIENT: DOE 
NBS NO.: 2.1.3.G.P 

7- 8 1 1 3  

DATE: 20-Aug-9 
ESTIMATOR Wagner 
LOCATION: FERNALD 
TASK NO.: 4 S i l B  

CONSTRUCTION: I 29Dec-98 E'of3a'iS~l 20.hr1-2009 R07-4l~2aOSi 11.21 MON 
!iwsss%m-- 3E%%S%%?S%--O-MON 

TOTAL I 11.21 MON 
~ IS- El 

1 DATE of EST. to MIDPOINT 1 

ACTIVITY DURATION IS USED IN DETERMINING NUMBER of WORKERS for CERCWSAT TRAINING HOURS 
and HEALTH PHYSICS COSTS. 

. ,  

08/20/99 CONTRACTOR - Stated in FY99 DOLLARS PAGE 1 OF 1 



I ESTIMATE SUMMARY SHEET i 

- 

M A T I  $ EQUIP. $ TOTAL $ - 
$13,800 $32,000 s800i $23.100 

. $35.300 
$44.600 
$91,500. 

! 
1 

PROJECT: Vendor "E" (TTAIRCS D & Dl DATE 20-Aug-99 
ESTIMATOR: T Wagner 

LOCATION: FERNA 
TASK NO.: 4SWR 

.. FLUOR DAWIEL ESTIMATE NO.: C4981003 
WENT: DOE 

,BS NO.: 2.1.3.6.0 

I 

3269,500 

$209,800 
$7,200 

$278,400 
$76,800 
$21.600 
$14,400 
$7,200 

$7,700 
$298,300 
$248,100 
$14,900 
$20,100 

ITEM DESCRIPTION ' 

ITEM N0.7 PremobiTiationlMobiation 
I Fun Scale Mock-up System 
I1 
111 Silo Waste Retrieval System 

IV Transfer Tank Area 
Demobilization Cost 

RCS Phase I, It, & 111 

' 

.,.: 1 -_ -  -,- &s<.-. -.<.$%&" ~ 

IIRECT f lELDkOSTSTOTAL'~ -.* d y ~ , ,  ..:rnMx- .-IC* <.?"=/ 

iUPERVlSlON - CONTRACTOR - STAFF 
iMAU TOOLS & CONSUMABLES @ 3% 
PISC. EQUIP. RENTAL (See Equipment Schedule) 
'EROIEM I SUBSISTANCE 
rEMPORARY FACILITIES 43 UTILITIES 
IOB CLEAN-UP 6% 
iAFETY 3% 
iEALTH PHYSICS SIC 

ERCLA - 40 HRsIFTE 

I .  

GETlSITE ACCESS & JOB SPECIFIC TRAINING 
PAYROLL BURDENS & BENEFITS 
OVERHEAD & PROFIT 
BOND 

8,960 

532 
532 
231 

1,145 
760 
380 - 

- 
- 
- SALES TAX 

INO~~ECT FIELD COSTSTOTAL 

- - 
- 
- 

WASTE DISPOSITION - MGMT. - FO FERNALD 

$2,500 
$11,000 

$3,100 

. 

$17,000 

LABOR $ 

S 17,400 
$23.100 
$35,300 
$44,600 
$91.500 
528,800 

SIC $ 

58,200 

$240.700 1 $8.200 
$209,800 

$76,800 
S 10,800 
$10,800 
$4,700 

$23,300 
S 15,500 

$7,700 
$298,300 

$248,100 
$14,900 

$580,9OOl $339,800 
$821.6001 $348,000 

$16.3001 $4,300 

$7,200 
$278,400 

$10,800 
$3,600 

$38.2001 $295,400 i $1,254,300 
$54.5001 5299,700 1 51,523,800 

$56,950; $7.388.41 1 $3,503,822 I 1 

llA31A00 $2.396800 $3503,800 156,900 $7488.400 
:9w,200 $117,300 $26,600 1 $1,107,100 

. 1 $97.300 $94.200 $3,100 
$~ARAIIO $120,400 326,600 $1204,400 
$123,8001 $9,5001 $6.7001 1 $140,000 
$123,800 $9500 56,700 $140,000 

. 

.- -. -- 
NTS BURIAL FEE ITEM NOS0 ' 

- '  

08120199 

. .  . .  
. .  .. 

.._.., . . 1 _ . . T  
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Revised Feasibility Study for Silos 1 and 2 
40730RP-OW1 

0 1 C.3.6 Project Management Estimate Basis: Vitrification - Other 

2 C.3.6.1 Introduction 

3 The project management cost estimate is summarized in Table C.3.6-1. 

- 4--The .project management c-ost for the Vitrification - Other alternative was pepared asdetailed - 

5 

6 

7 

a8 
9 

10 

11 

1 2  

13  

1 4  

15 

1 6  

estimates based on Silos Project FY98 actuals, and the current Silos Project organizational 

charts. 

TABLE C. 3.6-1 
TOTAL PROJECT MANAGEMENT COST 

1 

Annual FDF Project Management Cost 
$2,115,160 

10.5 years 
Silos 1 and 2 Remediation Project Schedule Duration 

I Total Project Management Cost $22,145,800 I 
C.3.6.2 Estimate Basis 

The cost estimate basis for the project management cost of the Vitrification - Other 

alternative is comprised of the following six sections: 

0 Assumptions, 

0 Inclusions, 

0 Exclusions, 

0 Format and coding, 

0 Methodology, and 

References. 

C-3-36 080385 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

1 C.3.6.2.1 AssumDtions 

2 

3 

4 

5 
6 

7 
8 

9 

10 
11 

12 

13 

14 

15 

16 

17 

The following general assumptions were used in the preparation of the project management 

estimates: 

1. Costs are expressed in FY99 dollars. 

2. FDF project management labor is based on the current Silos Project organizational 
structure. 

3. Throughout the project, FDF project management labor is 100% dedicated in support 
of the Silos 1 and 2 material full-scale remediation project. 

4. Labor cost is based on a 40-hr/week schedule. 

5. FDF project management for the Silos 1 and 2 material remediation project is a 
level-of-effort support throughout the project duration from FYOO thru FY 10. 

C.3.6.2.2 Inclusions 

The project management cost estimate includes the following cost elements: 

0 Project management labor; and 

0 Project management office supplies. 

C.3.6.2.3 Exclusions 

The following elements of cost are excluded from the project management cost estimate: 

<END OF PAGE> 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

“ - 8 1 1 3  0 Silos 1 and 2 material full-scale treatment facility capital cost; 

0 D&D cost; 

3 0 Premium time cost for overtime; 

4 
5 fire department, etc.); 

6 
7 cost); 

8- 

9 

0 Cost of operation of the FEMP AWWT and other site support functions (security, 

Waste shipping and transportation cost (container cost, transportation cost, burial 0 

0 -Si I os- 1- an d-2-m a t e r i a I f  u I 1-s c a I e-[e m ed i a ti o n-O-&M;a_nd -~ 

0 Cost of FEMP project management oversight (human resource, project control, 
10 environmental monitoring, etc.). 

11 C.3.6.2.4 Format and Coding 

12  

13 centers: 

The project management cost estimates are compiled and summarized into the following cost 

1 4  0 FDF labor; and 

15 0 Material. 

16  The following discussion provides a brief description of the cost centers. 0 
17 FDF Labor Cost 

18 

19  

20 

21 planning labor rates. 

FDF labor cost is the cost for FDF labor associated with project oversight and project 

management of the Silos 1 and 2 material full-scale remediation activities. This cost includes 

wages, benefits, and burdens. The FDF labor cost is based on the DOE approved FY99 

22 Material Cost 

23 Material cost is the cost for office supplies. 

2 4  

25 The following methods were used t o  prepare the project management cost estimate: 

C-3-38 
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.6 
7 

8 

9 

1 0  

11 

1 2  
13 

1 4  

15 

1 6  

FDF Labor Cost 
An activity-based level-of-effort support estimate was developed using Silos Project FY98 

actuals and the current Silos Project organizational structure. The FY99 plan labor rates 

were then applied to the labor resources to obtain the FDF project management labor cost 

estimate. 

Material Cost 
The material cost estimate is based on the Silos Project FY98 project management actual 

material cost. 

C .3.6.2.6 References 

The following references were used to  prepare the project management cost estimate: 

Silos Project Organization Charts, dated July 23, 1999; and 

FY98 12-month spread for control account 4PM1 A , "Project Management" from 
the FEMP project control system. 

C.3.6.2.7 Attachment 

The detailed project management cost summary for the Vitrification - Other (VIT2) 

alternative, prepared by the FDF cost estimating team, is attached t o  this section. 

<END OF PAGE > 
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8 1 1 3  

Attachment C .3.6.l 

Project Management Cost Estimate Summary for 

Vitrification - Other 
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0 1 C.3.7 Waste Disposal Cost Estimate 

Waste Disposal Containers Cost 

Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

Li 8 1 1 3  

$1 1,404,550 

2 C.3.7.1 Introduction 

NTS Burial Cost 

Risk Budget 

Total Waste Disposal Cost Estimate 

3 

4 Table C.3.7-1. 

The waste disposal costs for the Vitrification - Other (VIT2) alternative are summarized in 

$3,324,080 

$829,150 

$20,097,980 

5 TABLE C. 3.7-1 
WASTE DISPOSAL COST 
VITRIFICATION - OTHER 

I T ranspor ta t i on  Cost I $4,540,200 I 

7 

8 

9 

The waste disposal cost estimate for the Vitrification - Other (VlT2) alternative was prepared 

based on the waste loading assumptions documented in the Basis of Design and Description 

(Appendix G), quotes for containers and transportation services, and FY99 NTS volumetric 

10 burial fees. 

C-3-41 008392 
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1 

2 

3 

10 

11 

12 

13 
14 

15 

16 

17 

18 
19 

20 

21 

C.3.7.2 Estimate Basis 

The cost estimate basis for the waste disposal cost of the Vitrification - Other (VIT2) 

alternative is comprised of the following six sections: 

0 Assumptions, 

0 Inclusions, 

0 Exclusions, 

0 Format and coding, 

0 Methodology, and 

0 References. 

C.3.7.2.1 Assumptions 

The following general assumptions were used t o  prepare the estimates: 

1. Costs are expressed in FY99 dollars. 

2. The wasteform produced by the Vitrification - Other process is a glass frit, with a 
packing fraction of 50%. 

3. Waste loading within the glass frit is 87 w t %  

4. Mode of transportation to  the NTS is via truck. 

5. Truckload capacity is 42,000 Ib. 

6. The wasteform produced by the Vitrification - Other process has 1% out of 
specification glass requiring rework. 

7. The treated Silos 1 and 2 material is disposed a t  the NTS. 

8. The treated Silos 1 and 2 material meets the NTS WAC. 

C-3-42 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

0' 
2 

3 

4 

5 

* 8 1 1 3  C.3.7.2.2 Inclusions 

The waste disposal cost estimate includes the cost of the following elements: . 

0 Shipping containers; 

0 

0 Disposal a t  the NTS. 

Shipment of the treated Silos 1 and 2 material via truck t o  the NTS; and 

6 

7 

8 

9 

10  

1 1  
12 

13 

#: 
16 

17 

18 

19 

20 

21 

22 

23 

24 

C.3.7.2.3 Exclusions 

The waste disposal cost estimate excludes the following elements: 

Silos 1 and 2 material treatment facility capital cost; 

D&D cost; 

Disposal cost of D&D debris; 

Cost of operation of AWWT and other site support functions (security, fire 
department, etc.); 

Silos 1 and 2 material remediation O&M; and 

Cost of FEMP project management oversight (human resource, project control, 
environmental monitoring, etc.). 

C.3.7.2.4 Format and Coding 

The waste disposal estimates is compiled and summarized into the following cost centers: 

0 Waste disposal container; 

0 Transportation; 

0 NTS burial; 

0 Risk budget; and 

Secondary waste. 

C.3.7.2.4.1 ' Waste Disposal Container Cost 

Waste disposal container costs are the costs for shipping containers and liners. 

c-3-43 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 .  

11 

12 

13 

1 4  

15 

16 

17 

18 

19 

20 

C.3.7.2.4.2 Transportation Cost 

Transportation cost is FDF's cost for transporting the treated Silos 1 and 2 material t o  the 

NTS. 

C.3.7.2.4.3 Burial Cost 

Burial costs are the costs for the burial and management of the Silos 1 and 2 material disposed 

at the NTS. 

C.3.7.2.4.4 Risk Budget 

Risk budget is added to  the estimate for risks and 

packaging and transportation. 

rncertainties associated with raste loading, 

C.3.7.2.4.5 Secondary Waste Cost 

Secondary waste cost is defined as those costs for the treatment, sizing, packaging, 

transportation and disposal of the solid secondary waste generated during Silos 1 and 2 waste 

remediation operation. 

C .3.7.2.5 Methodoloav 

The methods used t o  prepare the waste disposal cost estimate are discussed next. 

Waste Disposal Container Cost 

The shipping container cost estimate is based on quotes for using a SEG design, high-density, 

concrete with steel fiber. This container does not have the same dimensions as the certified 

SEG container; but, its cost is assured to  be close to  the cost of the SEG container because 

it's similar in design and materials. 

c-3-44 
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Container QTY 

7- 8 1 1 3  
1 

2 

Table C.3.7-2 presents a summary of the containers required to  dispose the treated Silos 1 

and 2 material at the NTS. 
0 

Unit Cost Total Cost 

4 

5 

6 

7 

8 

9 

0 1 0  

11 

12  

13 

1 4  

15 

16  

17 

Transportation Cost 

A total of 1,081 truck shipments is required to  transport the treated Silos 1 and 2 material t o  

the NTS. The transportation cost.estimate is based on FY99 average shipping costs, via truck, 

t o  the NTS. The transportation cost estimate is $4,200 per truck shipment. 

NTS Burial Cost 

The burial cost estimate is based on the FY99 burial rate negotiated between FEMP and the 

NTS. The burial cost estimate is based on a volumetric rate of $7.50 per cubic feet of Silos 1 

and 2 material disposed. 

Risk Budaet 

The risk budget was calculated based on the potential risk associated with waste loading, 

shipping and waste disposal. The risk factor was determined by the FDP team based on 

historical data and professional judgement and documented in meeting minutes (see 

Table C.3.4-9). 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

Secondarv Waste Cost 

The secondary waste cost is estimated as the volume of the spare parts, filter, and PPE 

material cost. All secondary waste is packaged and disposed of a t  the NTS. 

C .3.7.2.6 References 

0 Basis of Design and Description (Appendix GI. 

. pop final Report (Appendix H. Attachment H2)- 

C.3.7.2.7 Attachments 

The detailed Silos 1 and 2 material disposal cost summaries for the Vitrification - Other (VIT2) 

alternative, prepared by the FDF cost estimating team, are attached to  this section. 

<END OF PAGE> 
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Attachment C.3.7 .I 

Silos I and 2 Material Disposal Cost Summary for 

Vitrification - Other 

I. 
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VITRIFICATION - OTHER 
WASTE DISPOSAL 
($1 000) 

ITEM BASIS 
NO. OF CONTAINER 2162 

AMOUNT 

CONTAINER COST 5275 $11,404,550.00 
TRANSPORTATION $2100 EACH $' 4,540,200.00 
DISPOSAL 205 CU. FT. EACH @ $7.50/CU. FT. $ 3,324,075.00 

TOTAL $19,268,825.00 



Revised Feasibility Study for Silos 1 and 2 
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a 1 C.3.8 Cost of Money Estimate 
+ 8 1 1 3  

2 C.3.8.1 Cost of Money Analysis 

3 

4 

Cost of money is the cost incurred by the Silos 1 and 2 full-scale remediation contractor to  

finance the engineering cost, start-up cost, and capital cost. This cost assumes that the 

~ __ 5-contract-for-the Silos-1-and-2-remediation-project- will-be-structured-similar-to-the-Silo-3-project~ - - - - 

6 

7 

8 

9 

10 

11 

12 

'13 

14 

15 

16 

contract, which shifts the financial liability and risk of the project to  the contractor. Thus, the 

contract requires the contractor to  finance engineering, capital, and start-up costs and be 

reimbursed on a predetermined, pay item schedule once operations are successful. 

The cost of money in Table C.3.8-1 was calculated by establishing a contractor's cash output 

and cash input schedule and applying a finance rate of 8.0%. The Silos 1 and 2 project 

remediation schedule in Figure 3.4-3 was used as the basis for activity durations. 

TABLE C. 3.8-1 
COST OF MONEY 

VITRIFICATION - OTHER 

Cost of Money I $37,125,498 
~~~ 

C.3.8.2 Attachment 

The cost of money analysis summary for the Vitrification - Other (VIT2) alternative, prepared 

by the FDF cost estimating team, is attached t o  this section. 
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- 8 1 1 3  

Attachment C.3.8.l 

_ _  - 

Cost of Money Estimate for 

Vitrification - Other 
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Pay Item 
Number DescriDt on 

FY02 FY03 FY04 FY05 FY06 FY07 . 
Total Amount 

FY08 FYO9 FYlO 

1 .O PRE-MOBILIZATION 

TOTAL 1 .O (in ESCAl ATED Dollars) $28,702,087 $9,299,762 $9,562,063 $9,840,261 $0 $0 $0 $0 $0 
2.0 MOBILIZATION & CONSTRU XION 

TOTAL 2.0 (In ESCAl ATED Dollars) $71,850,328 $0 $0 $35,424,415 $36,425,913 $0 $0 $0 $0 

3.0 START-UP PREPARATIONS 

$0 $0 $0 $1,361,897 $0 $0 $0 $0 TOTAL 3.0 (in ESCAL ATED Dollars) $1,361,897 

4.0 PRE-OPERATIONAL ASSES: >MENT 

TOTAL 4.0 (in ESCAL 4TED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

5.0 WASTE TREATMENT 

TOTAL 5.0 (in ESCAL 4TED Dollars) $66,171.288 $0 $0 $0 $0 $15,957,119 $21,893,329 $22,526,741 $5,794,099 $0 

6.0 FINAL WASTE TREATMENT 

TOTAL 6.0 (in ESCAL \TED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

..* 

7.0 FACILITY SHUTDOWN AND t:ISMANTLEMENT 

$0 $0 $0 $0 $0 $0 $16,877,111 $17,362,018 TOTAL 7.0 (in ESCAL \TED Dollars) $34,239,129 $0 

c-r 
c-. 8.0 DEMOBILIZATION 

3 
.3 0 TOTAL 8.0 (in ESCAL irED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

$8,576,300 $17,152,600 $56,603,121 $88,631,673 $101,774,753 $1 19,298,860 $136,822,966 $153,965,093 $166,726,193 



0 Combustion (other) Vitrification 0 
-- ~- SUBCONTRACTOR "PAY IN" SCHEDULE _---- --__---- 

___ 
Pay Item 
Number Descrii lion 

1.0 PRE-MOBILIZATION 
- FY02 Fyo3 Fyo4 - FY05 Fyo6 - FY07 - FY08 Total Amount Fyo9 - FYlO 

TOTAL 1 .O (in ESCl LATED Dollars) $32,847,238 $0 $0 $0 $0 $0 $16,071,897 $8,268,443 $8,506,898 $0 
2.0 MOBILIZATION & CONSTR JCTION 

$0 $0 $38,571,980 $19,843,967 $20,416,252 TOTAL 2.0 (in ESCl LATED Dollars) $78,832,199 $0 $0 $0 $0 

3.0 START-UP PREPARATION: ; 

TOTAL 3.0 (in ESCI LATED Dollars) $1,473,695 $0 $0 $0 $0 SO $721,067 $3 7 0.96 5 $381,663 $0 

4.0 PRE-OPERATIONAL ASSE: SMENT 

TOTAL 4.0 (in ESCP LATED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

5.0 WASTE TREATMENT 

TOTAL 5.0 (in ESCP ATED Dollars) $67.1 17.346 $0 $0 $0 $0 $0 $32,839,994 $16,695,056 $17,362,296 $0 

6.0 FINAL WASTE TREATMEN1 

~ 

TOTAL 6.0 (in ESCA ATED Dollars) 

7.0 FACILITY SHUTDOWN AND DISMANTLEMENT .. 

TOTAL 7.0 (in ESCA ATED Dollars) $34,239,129 $0 $0 $0 $0 $0 $0 $0 $16,877,111 $17,362,018 
I 

W 
8.0 DEMO 3 

.9 
c4 so )--L TOTAL 8.0 (in ESCAs ATED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 

)--L 
>b 
3 
G l  0 

$0 $0 $0 $0 $0 $70,601,997 $105,902.995 $153,965,093 $166,726,193 



&ombust ion (other) Vitrification 

. .  

COST OF MONEY RATElYR Fyo2 - FY03 - FY04 Fyo5 Fyo6 - FY07 Fyo8 - FYO9 - FYlO COST OF MONEY CALCULATION 

MONTHLY "PAY OUT" AM01 NTS Prime Rate 8/4/99 
PLUS - YEARLY COST OF M. )NEY INCREME 8.00% 

$8,576,300 $8,576,300 $39,450.521 832,028,552 $13,143,080 $17,524,107 $17,524,107 $17,142,127 $12,761,100 
0 $686,1 04 $1.427,096 $4,697,306 $7,635,374 $9,297,651 $5,795,232 $4,836,699 $2,750,037 

LESS 7 YEARLY " PAY IN" AR OUNTS $0 $0 $0 $0 $0 $70,601,997 $35,300,998 $48,062,098 $12,761,100 

OUTSTANDING YEARLY INC iEMENTAL VALUES 
OUTSTANDING CUMUIATIV i VALUES 

$8,576,300 $9,262,404 $40,877.61 8 $36,725,857 $20,778,454 ($43,780,239) ($1 1,981,660) ($26,083,273) $2,750,037 
$8576.300 $17,838,704 $58.716.322 $95,442,179 $1 16,220,633 $72,440,394 $60,458,734 $34,375,461 $37,125,498 

3 o f 3  
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Section Cost Element 

C.4.0 Chemical Stabilization - Cement-based 8 1 1 3  

Estimated Cost 

2 C.4.1 Cost Estimate Summary: Chemical Stabilization - Cement-based 

C.4.2 

c.4.3 

5 

6 

Capital Cost $55,277,143 

Engineering Cost $23,808,860 

3 C.4.1.1 Introduction 

4~The-summar-y-c.ost for the Chemical Stabilization r-Cement-based - (CHEM 1 ) alternative is - 

c.4.5 

C.4.6 

$295,957,879 in FY99 dollars as shown in Table C.4.1-1. 

D&D Cost $33,716,309 

Project Management Cost $21,130,800 

7 

8 

9 

1 0  

1.1 

I c.4.4 I O&M I $76,807,294 I 

I c.4.7 I Waste Disposal Cost I $57,650,410 I 
I C.4.8 I Cost of Money I $27,567,063 I 
I C.4.1 I Summary Cost (Un-escalated) I $295,957,879 1 

Supporting information for the Chemical Stabilization - Cement-based (CHEM1) cost estimate 

elements is provided in Sections C.4.2 through C.4.8. 

C.4.1.2 Attachment 

The cost estimate summary for the Chemical Stabilization - Cement-based (CHEM1) 

alternative, prepared by the FDF cost estimating team, is attached t o  this section. 

C-4- 1 
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Section Cost Element 

- 8 1 1 3  0 1 C.4.2 Capital Cost Estimate Basis: Chemical Stabilization - Cement-based 

Estimated Cost 

2 C.4.2.1 Introduction 

C.4.2.2.4.3 

C.4.2.2.4.4 

C.4.2.2.4.5 

5 

6 

7 

8 

9 

0 I FC $1 6,295,100 

Construction Management $3,711,500 

Risk Budget $9,749,500 

3 

4 

The capital cost estimate for the Chemical Stabilization - Cement-based (CHEM1) alternative 

is summarized in Table C.4.2-1. 

- 

The capital costs of the CHEMl alternative were prepared as detailed estimates based on the 

equipment lists, process and mechanical equipment data sheets, single-line electrical diagrams, 

architectural sketches, and the plot plan provided in the Design Basis and Description 

(Appendix G )  for this alternative. 

I C.4.2.2.4.1 I Pre-Mobilization I 
rzzc.4.2.2.4.2 I DFC I $24,843,043 I 

$55,277,143 I I C.4.2.1 I Total Capital Cost I 

<END OF PAGE> 
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1 C.4.2.2 Estimate Basis 

2 

3 

The cost estimate basis for the capital cost of the Chemical Stabilization - Cement-based 

alternative is comprised of the following six sections (Sections C.4.2.2.1 through C.4.2.2.6): 

4 0 Assumptions, 

5 0 inclusions, 

6 0 Exclusions, 

7 0 Format and coding, 

8 0 Methodology, and 

9 0 References. 

10 C.4.2.2.1 AssumDtions 

11 The following general assumptions were used t o  prepare the estimates: 

1 2  1. Costs are expressed in the second quarter, 1999 U.S. dollars. 

1 3  
1 4  

2. Labor costs are based on a 4-day/week, 10-hr/day, 40-hr work week with an adequate 
supply of skilled labor available in the area. 

15  
1 6  

3. Mission changes or major rework does not occur during the engineering, procurement, 
and construction phases of the project. 

17 4. Machinery, equipment, and bulk materials are purchased in the U.S. 

1 8  
19 

5. Engineered machinery and equipment pricing is obtained from engineering specialists 
and includes freight t o  the jobsite. 

20 6. Bulk material pricing is estimated using in-house material pricing data. 

21 . 7. A site productivity multiplier of 1.186 is applied t o  estimated installation mhr. 

22 8.  A sales tax of 6% is applied t o  estimated equipment and material dollars. 

23 9. Freight is estimated at 2.5% of equipment and material dollars. 

c-4-4 00043.3 
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0 1 C.4.2.2.2 Inclusions - $ 1 1 3  

2 

3 

The capital cost estimE.3 includes the costs of the Chemical Stabilization - Cement-based 

process equipment, utility equipment, and the associated buildings and structures. 

4 C.4.2.2.3 Exclusions 

5 

6 

7 

8 

9 

10 

11 

12 

0 1 3  

14 

15 

1 6  

17  

18 

19 

20 

21 

22 

23 

24 

The following elements of cost are excluded from the capital cost estimate: 

0 Silos 1 and 2 material retrieval; 

0 

. 0 

Silo 3 material retrieval and remediation; 

Capital, start-up, and operating spare parts; 

0 Start-up costs; 

0 Expense funded costs; 

0 Operating costs; and 

0 D&D costs. 

C.4.2.2.4 Format and Coding 

The CHEMl capital cost estimate is compiled and summarized into the following cost centers: 

0 Pre-mobilization; 

0 Direct field; 

0 Indirect field; 

0 Construction management; 

0 Risk budget; and 

0 Contingency. 

The following discussion provides a brief description of the cost centers. 

C.4.2.2.4.1 Pre-mobilization Costs 

Pre-mobilization costs are the costs for the development and issuance of project 

documentation and planning. 

c-4-5 
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1 

2 

3 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
1 4  

C.4.2.2.4.2 Direct Field Costs 

DFC are the costs for direct construction of the CHEMl full-scale treatment facility. These 

costs include craft labor, bulk materials, machinery, and equipment. The FS estimates are 

further summarized into the following primary, DFC code accounts: 

A/C 0 - Excavation and Civil Works 
A/C 1 - Concrete 
A/C 2 - Structural Steel 
A/C 3 - Architectural 
A/C 4 - Machinery and Equipment 
A/C 5 - Piping 
A/C 6 - Electrical 
A/C 7 - Instrumentation and Control Systems 
A/C 8 - Paint and Insulation 
A/C A A  - Mobilization 

<END OF PAGE> 
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1 

2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

The DFCs for the machinery, equipment, and electrical power distribution accounts are broken 

down into the following systems: 
- 8 1 1 3  

15 - Feed Preparation 
16 - Processor Feed 
17 - Processor 
18 - Process Off-gas. 
20 - Radon Control 
23 - Product Forming and Handling 
25 - Container Receipt and Handling 
26 - Product Recycle 
30 - High Voltage 
31 - 480 V Distribution 
32 - Standby Power 
33 - UPS 
40 - Plant and Instrument Air 
41 - Breathing Air 
44 - Product Additive 
50 - Process Water 
51 - Portable Water 
52 - Fire Water 
53 - Cooling Water 
61 - Non-Radioactive Waste 
63 - Laboratory Waste 
64 - Radioactive Waste 
73 - Waste Processing Building HVAC 
75 - Analytical Laboratory HVAC 
76 - Maintenance and Warehouse Facilities HVAC 
77 - Miscellaneous Facilities HVAC 
80 - Maintenance Equipment 
82 - Remote Handling Equipment 
83 - RAD Shielding Equipment 
84 - Sampling 

93 - Health Protection 
94 - Analytical Laboratory 

85 - CCTV 

c-4-7 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1 4  

15 

16 

17 

18 

19 

20 

21 

22  

23 

24 

25 

26 

C.4.2.2.4.3 Indirect Field Costs 

IFC are the costs for the direct construction effort. These costs include: 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

0 

0 

Construction supervision; 

Small tools and consumable supplies; 

Construction equipment rental; 

Temporary construction facilities; 

Temporary utilities; 

Job clean-up; 

Safety training; 

Health physics; 

CERCLA; 

GET/Site access & job specific training; 

Payroll burdens and benefits; 

Overhead and profit; 

Bond; and 

Sales tax. 

C.4.2.2.4.4 Construction Management Costs 

Construction management costs are costs for construction activities that occur at the FEMP. 

These costs include construction management labor costs for managing and coordinating the 

construction activities at the FEMP, and the costs for hooking up and supporting construction 

temporary trailers, supplies, and utilities. 

C.4.2.2.4.5 Risk Budget 

Allowance for risks and uncertainties associated with the construction of the plant. 

C .4.2.2.5 Methodology 

The following assumptions, MTO allowances, and methods are used to prepare the capital cost 

estimate: 

C-4-8 
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- 
1 Premobilization 0 8113  

2 The premobilization costs are activity-based level-of-effort support estimates. 

3 Direct Field Costs 

4 Civil Work 

5 

6 

7 

Neat quantities are taken off; a slope of 1.8 to 1 is assumed in all excavation 5'0'' below- 

grade, and a 15% swell factor is used t o  backfill quantities. Since excavated soils are 

assumed suitable for backfill, imported backfill material is not included. A disposal site is 

8 assumed t o  be located within one-half mile from the construction site. 

9 Concrete 

10 Neat quantities are taken off and rounded to  the nearest ten yards. Fluor standard all-in 

11 unit rates per CY are applied to  the MTO quantities. The all-in rates include the price of 

12 concrete, formwork, reinforcing steel, and embedded accessories. Concrete material 

13 pricing is developed from current in-house information. 0 14 Structural Steel 

15 Steel quantities are taken off and rounded t o  the nearest ton. A MTO allowance ranging 

16 from 5 t o  10 percent is applied: 

17 Light- Qty + 10% 
18 Medium- Qty + 7.5 % 
19 Heavy- Qty + 5% 
20 Siding/Decking Qty + 10% 
21 
22 Steel material pricing is developed from current in-house information. 

23 Architectural 

24 

25 

26 

27 

28 architectural material. 

Architectural quantities are developed from the building plan and elevation drawings, and 

rounded. Unit rates of installation are developed for the various architectural construction 

tasks. Material pricing is developed from the current in-house information. Various MTO 

allowances ranging from 1 t o  10% are applied t o  quantities, depending on the type of 

c-4-9 
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1 The estimate contains the following buildings: 

10 
11 

12 

13 
14 
15 
16 
17 
18 
19 

Waste Process Building 
Analytical Laboratory 
Warehouse . 

Mechanical/ElectricaI Building 
Control Room 
Additive Bin Storage Facility 
On-site Storage Building 
PPE Trailer 

36,080 SF 
3,024 SF 
9,600 SF 
5,100 SF 

720 SF 
4,912 SF 

30,712 SF 
504 SF 

HVAC Ductwork 

Ductwork is estimated by Ib/ft2 of building area. All ductwork related items are estimated 

as a percentage of the ductwork cost: 

DescriDtion Installation mhr Material 
duct Ib x ,057 mhr/lb $2.14 
dampers 15% duct mhr 15% duct matl$ 
accessories 7% duct mhr . 7% duct matl$ 
supports 20% duct mhr 20% duct matl$ 
insulation 17% duct mhr 17% duct matl$ 
test and balance 25% duct mhr NIA 

20 HVAC equipment is included in the machinery and equipment A/C estimate. 

21 Machinery and Equipment 

22 

23 

24 

25 

26 

The machinery and equipment pricing is developed by Engineering from informal vendor 

quotes and in-house pricing. The pricing includes freight to  the jobsite. The equipment 

installation rates are developed from in-house data, or crew size, duration estimates. The 

installation mhrs include the setting and testing of the equipment. Routine maintenance 

is included in the installation rates on an annual basis. 

27 Piping 

28 The piping estimate is developed using t w o  methods, MTO, and factoring. 

... . 
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1 Take-off allowances are made for the following systems: + 8 1 1 3  
2 0 Contaminated water (double encased line from the sumps t o  its tank). 

3 

4 

5 
6 installation of new HDPE. 

7 0 Feed lines to  the additive storage bins. 
8 

Potentially contaminated water (line from the sumps t o  i ts tank). 

0 Fire water loop, hydrants, and branches to  the buildings. 

0 New stormwater system line involving the relocation of an existing line, and the 

Allowances for pipe valves are developed as follows: 

9 

10  
11 valve. 
12  

13 

1 4  facilities. 

0 Pumps are assigned 3 ea. - % "  gate (drain) valves. 

Tanks are assigned 2 ea. - 2", 2 ea. - %" and 1 ea. - % "  gate (gauge & drain) 

Piping costs were factored for the remaining process and utility systems, based on the 

equipment costs. The factors are based on prior estimates of similar waste processing 

15 Electrical 

16  The electrical estimate is developed using both a MTO approach and factoring. 

MTOs for power distribution are prepared by the process/utility system, based on the 

power load requirements shown in the equipment list and one-line diagrams. A factored 19  

20  approached is taken to  develop the remaining electrical bulk wiring for the non-process 

21 instruments connect to  the DCS, and additional melter wiring requirements. The factors 

22 are based on similar waste processing facility estimates. Building lighting and 

23 communications estimates are derived on a cost per square feet basis. Area lighting for 

2 4  the plot and building grounding is taken off based on the current plot plans. 

0:; 

25 Instrumentation 

26 The instrumentation estimate is developed using a combination of take-off and factoring 

27 methods. Engineering provides a priced process system instrument list. Conceptual 

28 process diagrams are used as a basis t o  take off the local instrumentation. An  allowance 

29 for isokinetic monitoring is added for the off-gas and the HVAC stacks. Leak detection 

3 0  is added for the double encased contaminated water lines. An allowance for HVAC 

31 controls is added based on the HVAC equipment list. The remaining instrument for the 

utility systems is factored in lieu of instrument diagrams. The factors are developed based 

on similar waste processing facility estimates. 
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1 

2 

3 

4 

5 

6 
7 

8 

9 

10 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 
29 

30 
31 

32 

Paint 
The painting estimate is derived using take-off, allowances, and factoring methods. A 

MTO approach is used t o  calculate paint requirements for architectural drywall, doors, 

concrete floors, wall and ceilings, and tanks and stacks. Paint for pricing is factored with 

the pipe from the equipment account. 

Insulation 
The insulation estimate is developed using a take-off approach for architectural insulation, 

and a factored approach for piping and HVAC duct work requirements. 

Indirect Field Costs 

Construction Supervision 

This element of cost includes the following contractor support staff: 

General Superintendent, 

Superintendent, 

Assistant Superintendent, 

Office Administrator, 

Labor Relations, 

Job Coordinator, 

Safety Engineer, 

Field Office and Material Manager, 

Time and Material Supervisor, 

Chief Timekeeper, 

Field Project Accountant, 

Cost Estimator, 

Civil Engineer, 

Construction Warehouseman, 

Time Keeper, 

Material Man, and 

Construction Accounting Clerk. 
Construction supervision is estimated at 17% of direct field labor dollars. 

Small Tools and Consumables 

The cost of small tools and consumables is estimated at 6% of direct field labor dollars 

and provides for items valued at $500 or less. 

. .  C-4-12 
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; Equipment Rental 7 -  8 1 1 3  
This cost includes smaller light construction equipment used during the construction phase 

3 

4 

of the project. This cost excludes large cranes, which are specifically defined on the 

construction estimate. Equipment rental is estimated a t  $3.50 per direct field labor mhrs. 

5 Temporary Facilities 

6 

7 

8 

This cost includes temporary buildings/sheds/trailers and warehouses used during the 

course of construction. It is estimated at 6% of direct field labor dollars (split 50% to 

indirect labor, 50% to indirect material). 

9 Job Clean-up 
10 Includes housekeeping of site/work areas to maintain a safe, clean work environment. 

11 

12 

13 

1 4  

15 

Clean up is estimated at 6% of direct field labor dollars (split 75% to indirect labor, 25% 

t o  indirect material). 

Safety 
This cost includes expenses for contractor joist safety meetings and supplies. Safety is 

estimated at 3% of direct field labor dollars (split 65% to indirect field labor, and 35% to 

indirect field material). 

17 

18 

19 

20 

Health Physics 

This element of cost includes RAD checks, workers' physicals, participation in 'drug 

screening, and material costs associated with PPE. Health physicals are estimated on a 

cost per FTE manpower basis. 

21 CERCLAEAT 

22 This cost includes site access and RAD training. It is estimated on a cost per FTE basis. 

23 Payroll Burdens and Benefits 
24  

25 

This cost includes FICA payments, FUI, SUI, union benefits, and disability. Payroll burdens 

and benefits are calculated at 57% of the sum of direct and indirect field (labor dollars). 

26 Overhead and Profit 
27 

28 and IFC. 

This cost includes the contractor's overhead and profit. It is estimated at 20% of direct 

29 Bond 
This is the contractor's cost t o  bond the project; it is estimated at 1 % of total direct and 

IFC. 
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1 Sales Tax 

2 This cost is calculated at 6% of the total material cost (direct and indirect). 

3 Engineering 

4 

5 

This cost is calculated as an estimated FTE by discipline, engineering phase, and schedule. 

The estimate is priced at an all-in rate to  include labor, overheads and expenses. 

6 Construction Management 

7 This cost is calculated at 30% of the direct and indirect labor cost. 

8 Risk Budget 

9 

10  

11 

Risk budget is added t o  the estimate to  provide for risks and uncertainties associated with 

the construction of the plant. Cost risk analysis for capital cost is 14.2%, which is based 

on the capital risk analysis for the AWR and Silo 3 projects. . 

12 Contingency 

13 

14 the capital estimate. 

Contingency cost is a DOE allowance for project uncertainties and is calculated at  8% of 

15 C.4.2.2.6 References 

16  Basis of Design and Description (Appendix GI. 

17 C.4.2.2.7 Attachment 

18 

19 

The capital cost estimate summary for the CHEMl alternative, prepared by the FDF cost 

estimating team, is attached t o  this section. 

<END OF PAGE> 
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Attachment C .4.2.1 

Capital Cost Estimate Summary for 

Chemical Stabilization - Cement-based 
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I ESTIMATE SUMMARY SHEET r. 

$60,000 
$201,593 

$2,032,500 
$370,200 
$737,700 
$555,700 
$369,800 
$ 125,200 

$1,252,100 
$245.500 

PROJECT Silos 1 & 2 Cement Stabiliration(FS1 DATE 05.Nov-99 
FLUOR DANIEL s- 8 1 1 3 ESTIMATOR: J. ELLIS 

LOCATION: FERNALD 
TASK NO.: 4511b 

ESTIMATE NO.: C4981005 
' 'ENT: DOE 
; NO.: 2.1.3.G.P 

I 
$669,600 

. 

ITEM DESCRIPTION 

ITEM NO. 2 AAA . Mobilization 

000 . CMl &Excavation All Facilities 

100 - Concrete All Facilities 

200 -Structural Steel - All Facilities 
300 . ArchitecturalIBuildingslfinishes-All Fac 

400 - Equipment Systems 1 - 94 
500 -Piping 

600 . Instrumentation 
700 -Electrical 

800 - Paint I Insulation 

800 
9,203 

95,781 
16,321 
34.458 
22,590 
15,039 
5,929 

59,410 
11,071 

DIRECT FIELD COSTS TOTAL 

, 

SUPERVISION - CONTRACTOR 

SMALL TOOLS & CONSUMABLES 

MISC. EOUIP. RENTAL 

TEMPORARY FACILITIES 
TEMPORARY UTILITY HOOK-UP 

JOB CLEAN-UP 

SAFETY flNCLUOED WITH SITE & PPE PROO.FACTORS 1 
'.TH PHYSICS SIC 

.&LA - 40 HRsIFTE 

GETlSlTE ACCESS &JOB SPECIFIC TRAINING 
PAYROLL BUROENS & BENEFITS 

$ 103,050 
$1,296,800 

$963.200 
$1,391,000 

$400,700 
$1,431,800 
$1,109,700 

$1 15,000 

OVERHEAD & PROFIT 

BONO 
SALES TAX 

$9.800 

$ 10,756,300 

$645.800 

8,118 
5,277 

12,177 

9,905 
3,650 
2,628 - 
- 
- 
- 

270,602( $21.9! 
46,000 I 

- 
- 
- 
- 

87.7551 

358.3571 $34.5: 
WASTE DISPOSITION MGMT. - FD FERNALO 

OFF-SITE DISPOSAL COSTS ICommerciall 

PROJECT MANAGEMENT - FO FERNALO 

$5,950,293 I $669,600 
$1,011,500 

$178.500 
8 1 16,000 
$267.800 

$217,800 
sa0.300 
$57,800 

$4,491,600 
$6,591,300 

$395.500 

$12,371,5931 57,656,400 
I 

M A T 1  $ EQUIP. $ 

I 

$6.81 1,250 1 $1 1.41 1,900 

$357.000 
$947,100 

$178,500 

$89,300 

$57,700 

$453,400, $741,500 
$1,198,4001 $1,688,600 
$8,009,650 I $13,100,500 

I 

TOTAL $ 

$729,601 
$314.44: 

$3,329,301 
$1,333,401 
$2,128,701 

$11,312,00[ 
$770,50[ 

$1,557,001 
S3,007,601 

$360,501 

$24,843,043 
$1.01 1.501 

S357.00t 
S947,lOC 
S357,OOC 
S178.5OC 
S357,lOC 

$275,500 
$80,30C 
$57,80C 

$4.49 1.60C 
$6,591,300 

$395.501 
$ 1.1 94.90t 

$i6,295,iom 
$41,138,143 

I $3,711,501 
$3.71 1.501 

I w,aoa,aml I $23,808,861 
$23,808,861 

$3,711,500 / / I  
$3,711,500 

$23.808.860 

'ITINGENCY 8.0% $5,492,701 

kIl2lRSVIC498105U.WI 

SUB-CONTWCTOR OQ0427 PAGE 1 OF 3 
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Capital Cement 2 C4981005 

Crystal Ball Report 

Sensitivity Chart 

TmForecast Silos1&22CementliZation(Fs) 
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Capital Cement 2 C4981005 

Forecast silos 182 cementstatilizatiul (Fs) 
I 

Forecast: Silos 1&2 Cement Stabilization (FS) 

Summary: 
Certainty Level is 50.00% 
Certainty Range is from $45,443,567 to $48,680,904 US Dollars 
Display Range is from $42,000,000 to $53,000,000 US Dollars 
Entire Range is from $42,080,881 to $52,380,602 US Dollars 
After 5,000 Trials, the Std. Error of the Mean is $27,980 

Statistics: 
Trials 
Mean 
Median 
Mode 
Standard Deviation 
Variance 
Skewness 
Kurtosis 
Coeff. of Variability 
Range Minimum 
Range Maximum 
Range Width 
Mean Std. Error 

Value 
5000 

$47,067,284 
$47,031,048 

$1,978,482 

0.04 
2.08 
0.04 

$42,080,881 
$52,380,602 
$1 0,299,720 

$27,979.96 

4E+12 

Cell: C52 



Capital Cement 2 C4981005 

Forecast: Silos 1 &2 Cement Stabilization (FS) (cont‘d) 0 
Percentiles: 

Percentile 
0.0% 
2.5% 
5.0% 
50.0% Risk Budget 14.2% 
95.0% 
97.5% 
100.0% 

“ - 8 1 1 3  
Cell: C52 

US Dollars 
$42,080,881 
$43,593,186 
$43,959,383 
$47,031,048 
$50,223,099 
$50,606,298 
$52,380,602 

End of Forecast 

1. . . Page 3 
.< 0004-77 
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RISK ANALYSIS INPUT DATA TABLE 

cost element #20 
cost element #21 

/Silos 1 &2 Cement Stabilization (FS) EstimateNo.:C4981005~ 8 1 1 3 

$614,890 0% $614,890 15% $707,124 
$161.660 -1% $160.043 15% $185.909 

Item Cost Element Estimated 
No. Description Base$ Low% 
01 cost element #I $504,920 -4% 
02 cost element #2 $144.860 -2% 

u -  
u -  

03 
04 
05 
06 

- 
- 
- 

cost element #22 
cost element #23 - 

cost element #4 

cost element #6 

$150,280 -1% $148,777 20% $180,336 U - 
$806,630 -1% $798,564 15% $927,625 U - 

$0 $0 
$0 $0 

07 lcost element #7 1 $927,2201 -2% 
08 
09 
10 
11 
12 
13 
14 
15 

16 
17 

18 
19 
20 
21 
22 
23 
24 
25 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

Distribution Range Width 

Low$ High % High$ 
$484,723 40% $706.888 
$141,963 25% $181,075 
$13.454 25% $16.988 

$4,937,960 35%( $6,872,418 
$1.804.701 20%1 $2.187.516 

+t- 
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a 1 C.4.3 Engineering Cost Estimate 

Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

8 1 1 3  

2 C.4.3.1 Cost Summary 

3 

4 

5 

6 the engineering activities. 

Engineering cost is the cost of design (preliminary design, detailed design and supporting 

documentation, and construction field support); it is calculated as an estimated FTE by 

discipline. The engineering rate of $70.00/mhr is based on a subcontract A/E firm performing 

7 

8 

The engineering cost for the Chemical Stabilization - Other facility design and labor support 

is summarized in Table C.4.3-1. 

TABLE C. 4.3-1 
ENGINEERING COST SUMMARY FOR CHEMICAL STABILIZATION - CEMENT-BASED 

340,127 

$70 

Engineering mhr 

Engineering Labor Rate ($1 /mhr) 

~~ 

I Estimated Engineering Cost $23,808,860 

9 C.4.3.2 Attachment 

1 0  

11 

The engineering cost estimate summary by discipline for the CHEMl alternative, prepared by 

the FDF cost estimating team, is attached to  this section. 

C-4-16 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

"-8113 

Attachment C .4.3 .I 

Engineering Cost Estimate Summary for 

Chemical Stabilization - Cement-based 

C-4- 1 7 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

01 
2 

3 

4 

5 

6 

- -  8 1 1 3  
C.4.4 Operation and Maintenance Estimate Basis: Chemical Stabilization - Cement-based 

C.4.4.1 Introduction 

The O&M costs for the Chemical Stabilization - Cement-based (CHEM 1 ) alternative are 

summarized in Table C.4.4-1. 

The O&M costs were prepared as detailed estimates based on the Basis of Design and 

Description (Appendix G), POP testing data (Appendix H), and O&M experience at the FEMP. 

TABLE C. 4.4-1 
OPERATION AND MAINTENANCE COST ESTIMATE FOR 

CHEMICAL STABILIZATION -CEMENT-BASED 

FDF Labor Costs 

FDF O&M Labor Cost 

FDF Start-up Labor Cost 

$34,817,950 

$5,802,990 
~ 

Material Costs 

Spare Parts Cost 

Consumable (PPE and Supplies) Cost 

$1,059,690 

$2,956,500 

Contractor Technical Support Costs 

Contractor Operation Support Cost $2,208,9 60 

Contractor,Start-up Support Cost $ 1  ,154,320 

Secondary Waste 

Utilities Cost 

Risk Budget 

Other Costs 

$698,844 

$3,25 1,030 

$24,857,010 

Total O&M Cost $76,807,294 

(2-4-1 8 
000486 



Revised Feasibility Study for Silos 1 and 2 
4073&RP-0001 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11 

1 2  

1 3  

1 4  
15 
1 6  

17 
18 

19  
20 

21 
22 
23 

24 

25 

26 

C.4.4.2 Estimate Basis 

The cost estimate basis for the O&M cost for the Chemical Stabilization - Cement-based 

alternative is comprised of the following six sections: 

Assumptions, 

Inclusions, 

Exclusions, 

Format and coding, 

Methodology, and 

References. 

C.4.4.2.1 Assumotions 

The following general assumptions were used to  prepare the estimates: 

1. 

2. 

4. 

5. 

6. 

7. 

Costs are expressed in FY99 dollars. 

FDF O&M labor is based on the FY99 FAT&LC contract and labor classifications. 

3. During operations and start-up, FDF O&M labor is dedicated 100% t o  supporting 
the Silos 1 and 2 material full-scale remediation project. All other remediation 
activities on the site will have been completed in FY06. 

Labor costs are based on four crews working a 48-hr/week schedule t o  operate and 
maintain a 24-hr/day, 7-daydweek operation schedule. 

Silos 1 and 2 material full-scale treatment facility has a designed operational availability 
of 70%. 

The O&M staff is 100% dedicated in support of training and stati-up of the Silos 1 
and 2 material full-scale treatment facility. Training and start-up takes 6 months t o  
complete. 

Proof of Process testing occurs during start-up activities. 

Table C.4.4-2 summarizes the labor staffing requirements t o  support the CHEM1 O&M 

activities. 

C-4- 1 9 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

8 1 1 3  TABLE C. 4.4-2 
OPERATION AND MAINTENANCE LABOR ESTIMATE 

CHEMICAL STABILIZATION - CEMENT-BASED 

C-4-20 000488 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-OW1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 
12 

13 

1 4  

15 

1 6  

17 

18 
19 

20 
21 

22 

23 

C.4.4.2.2 Inclusions 

The O&M cost estimate includes the following cost elements: 

Start-up labor; 

O&M labor; 

Proof of process labor; 

Waste packaging labor; 

Start-up, proof of process, and operation consumables; 

Start-up, proof of process, and operation utilities; 

Spare parts; 

O&M of the RCS and the TTA; and 

Silos 1 and 2 material full-scale remediation contractor's technical over-sight during 
start-up, proof of process, and operation activities. 

C.4.4.2.3 Exclusions 

The following elements of cost are excluded from the O&M cost estimate: 

Silos 1 and 2 material full-scale treatment facility capital cost: 

D&D cost; 

Premium time cost for overtime; 

Cost of operation of the FEMP AWWT and other site support functions (security, 
fire department, etc.); 

Waste shipping and transportation cost (container cost, transportation cost, burial 
cost); 

Silos 1 and 2 material full-scale remediation project management cost; and 

Cost of FEMP project management oversight. 

C-4-2 1 0 0 0 4.89 



Revised Feasibility Study for Silos 1 and 2 
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1 4  
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27 

7 -  8 1 1 3  
C.4.4.2.4 Format and Coding 

The O&M cost estimates are compiled and summarized into the following cost centers: 

0 FDF labor cost 

- FDF O&M labor costs 

- FDF start-up costs 

0 Material cost 

- Spare parts costs 

- Consumables costs 

0 Utility cost 

0 Contractor's technical support cost 

- O&M support costs 

- Start-up support costs 

0 Risk budget 

0 Secondary waste 

The following discussion provides a brief description of the cost centers. 

C.4.4.2.4.1 FDF Labor Cost 

FDF labor cost includes the costs for FDF labor associated with project oversight and project 

management of the Silos 1 and 2 material full-scale remediation activities. This cost includes 

wages, benefits, and burdens. The FDF labor cost is based on the DOE approved FY99 

planning labor rates. 

The FDF labor cost, summarized in Table C.4.4-3, is based on the following: 

FDF O&M labor force ( two crews) in Table C.4.4-2 operates on a 16-hr/day, 
5-day/week, 40-hr/week schedule; 

Proof of Process testing with surrogate material is performed in parallel to start-up; 

0.5 years of start-uphraining that uses the FDF O&M labor force (1 00% dedication 
to project); and 

3.0 years total of O&M labor t o  support Silos 1 and 2 material process operations. 

C-4-22 . .  . .  000490 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-OW1 

Start-up FDF Labor Cost 

O&M FDF Labor Cost 

1 

2 

0.5 years @ $1 1,605,984 

3.0 years @ $1 1,605,984 

$5,802,990 

$34,817,950 

TABLE C. 4.4-3 
SUMMARY OF FDF LABOR COST 

I Total I 3.5 years @ $1 1,605,984 1 $40,620,940 I 

3 C.4.4.2.4.2 Material Cost 

4 

5 

Material cost includes the costs for consumables (PPE, chemicals, filters office supplies, etc.), 

and equipment spare and replacement parts. 

6 Table C.4.4-4 summarizes the annual cost for consumables and spare parts based on 

7 information from the lT POP Final Report (Appendix H, Attachment H3) and the Basis of 

8 Design and Description (Appendix G). 

<END OF PAGE> 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

Spare Parts $302,770 per year 

I Consumables $844,714 1 per year I I 

Material Expenditure 

1 Total $1,147,484 I per year I I 

cost 

Therefore, the total material cost is summarized in Table C.4.4-5 as follows: 

Spare Parts $ 302,770 @ 3.5 years $1,059,695 

Consumables 
$2,956r500 I $ 844,714 @ 3.5 years 

Total 

1 C.4.4.2.4.3 Utility Cost 

$ 1,147,484 @ 3.5 years $ 4,016,195 

2 Utility cost is the cost for utilities to  support the start-up, proof of process, and operation of 

3 the Silos 1 and 2 material full-scale remediation activities. This cost includes electricity, 

4 natural gas, and oxygen. Cost of water is included in the FEMP site support cost, which is not 

5 included in this estimate. 

6 

7 

8 

9 

The following Table C.4.4-6 is a summary of the annual cost for utilities based on information 

from the lT POP Final Report (Appendix H, Attachment H3) and the Basis of Design and 

Description (Appendix G). Water usage is not addressed in this estimate because water usage 

is covered in the FEMP site support cost. 

C-4-24 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

O&M $ 928,866 @ 3.0 years 

1 

2 

$2,786,600 

TABLE C. 4.4-6 
ANNUAL UTILITY COST FOR CHEMICAL STABILIZATION - CEMENT-BASED 

Based on the Chemical Stabilization - Cement-based operation and start-up schedule 

assumptions, the utility cost is summarized in Table C.4.4-7. 

I Start-up and Training I $ 928,866 @ 0.5 years I - $ 464,430 I 
Total Utility Cost I- ~ 

$ 928,866 @ 3.5 years $3,25 1,030 

3 C.4.4.2.4.4 Contractor's Technical Support Cost 

4 The contractor's technical support cost includes the contractor's cost to support start-up and 

5 operation of the Silos 1 and 2 material full-scale treatment facility. This cost includes 

6 technology-specific laboratory support, training support labor, start-up technical oversight 

7 labor, and operational technical oversight labor. 

8 The contractor's total technical support cost for Chemical Stabilization - Cement-based is 

9 based on the lT POP Final Report (Appendix H, Attachment H3); it is summarized in 

10 Table C.4.4-8: 

C-4-25 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

Contractor Support for O&M $2,208,960 

Contractor Support for Start-up Cost $1 ,I 54,320 

1 C.4.4.2.4.5 Risk Budget 

Total Technical Support Cost 

2 

3 

Risk budget is added to  the estimate to  provide for risks and uncertainties associated with the 

O&M of the Silos 1 and 2 material full-scale treatment facility. 

$3,363,280 I 

4 C.4.4.2.4.6 Secondary Waste Cost 

5 

6 

Secondary waste cost is defined as those costs accrued for the treatment, sizing, packaging, 

transportation and disposal of the solid secondary waste generated during Silos 1 and 2 waste 0 7 remediation operation. 

8 C.4.4.2.5 Methodoloay 

9 The methods used t o  prepare the O&M cost estimate are discussed next. 

10 FDF Labor Cost 
11 

12 

13 

1 4  

An activity-based level-of-effort support estimate was developed using the basis of design, 

preconceptual design drawings, and the technical judgement of senior FDF operation, 

maintenance, and waste management supervisory personnel. The FY99 plan labor rates 

were then applied to  the estimated resources to  obtain the FDF O&M labor cost estimate. 

15  Material Cost 

16 

17 

The material (consumables and spare parts) cost estimate is based on information provided 

by the POP contractor's final report. 

C-4-26 
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40730-RP-OW1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

Utility Cost - 

The utility cost estimates is based on information provided by the POP contractor's final 

report. 

Contractor's Technical Support Cost 

The contractor's technical support cost estimate is based on information provided by the 

POP contractor's final report. 

Risk Budget 

Risk budget is the cost allowance for risk and uncertainties associated with the O&M of 

the Chemical Stabilization - Cement-based facility. The risk budget was developed 

following analyses of the probability of schedule delays based on technology, historical 

data and professional judgement (see Table C.4.4-9). 

The O&M risk budget was determined t o  be 24% of operation, maintenance, and project 

management cost. The 24% risk factor is calculated using the FEMP cost risk analysis 

program; it is based on an operational schedule risk of 10.2 months of delay due to  

potential start-up problems and downtime associated with spare parts of specialized 

equipment. 

Secondary Waste Cost 

The secondary waste cost is estimated as the volume of the spare parts, filter, and PPE 

material cost. All secondary waste is packaged and disposed of the NTS. 

<END OF PAGE> 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

TABLE C. 4.4-9 - .  

OPERATION AND MAINTENANCE SCHEDULE RISK BUDGET 
CHEMICAL STABILIZATION - CEMENT-BASED (CHEM 1) 

process sarnp 
a weeks batch results in 1 day schedule delay per 

CHEM 1 ODerational Risk Factor 

10.2 months of potential delay/42-month operation and start-up period = 24%. 
Note: 70% operation availability addresses the minor day-to-day operation and maintenance 
problems. 

Waste DisDosal, Packaaina and ShiDDina Schedule Risk Budaet 

CHEMl assumes a reduction in waste loading from 30 w t %  t o  20 wt%.  
Risk Budget Factor * (30-20 wt%) /20  w t %  * 50% @ 30% probability = 15%. 
Potential Schedule Delay - 15% x 36 months of operation = 5.4 months. 

1 C.4.4.2.6 References 

2 The following references were used t o  prepare the O&M cost estimate: 

3 

4 Basis of Design and Description (Appendix GI. 

5 C.4.4.2.7 Attachments 

IT POP Final Report (Appendix H, Attachment H3); and 

6 Detailed O&M cost summaries for the CHEMl alternative, prepared by the FDF cost estimating 

7 team, are attached t o  this section. 

.% . C-4-28 



<THIS PAGE INTENTIONALLY LEFT BLANK. > 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

8 1 1 3  

Attachment C .4.4.l 
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APPENDIX 'B' 

EFFICIENCY FACTORS 

C 
*LmD I MHs 

79.00%1 90 
1.791 204.1 

2.04061 

I PROJECT Sibx 1 & 2 carpm StabiTuationlFSl 

C +  E 
mmrua I MH's PLmQ I MH's 

147.00%1 168 326.00%1 37: 
2.471 281.6 4.261 485.1 

2.8 158 4.85641 

ESTIMATE NO.: C4981005 
'ENT- DOE 3 S NO.: 2.1.3.G.P 

FLUOR DAWBL 
FERNALD!~ 

DATE 05.NOv.9 
ESTIMATOR: J. EUlS 
LOCATION FERNAD 
TASK NO.: 4S11B 

EXAMPLE: 

STANDARD CHART MANHOURS = NET 100 

- _- ___-- 
* SITE SPECIFIC i SEE APPENDIX A I 5 --&A- .--34% 14.0 

114 S j l  - EASE UNIT MANHOURS 

OVERTIME PRODUCTIVITY FACTOR 
(SEE DETAIL WORKSHEET BACK-UP) 

TASK SPECIFIC (confined space, 
high elevation, congestion, etc.) 

0.00% 0 
114 

0.0% 0 
114 

PPE SPECIFIC (Eased on current data 
and estimating knowledge) 

PRODUCTIVITY HOURS 

S A  MULTIPLIER )/TOTAL HRS 

NOTE : Use the Oeiault Productivity Factor of 'mC' fo;working I 
in a contaminated area if the Safety Level cannot be determined. 

i l  I I 
(SEE FD FERNALD ESTIMATING SERVICES REFERENCE MANUAL IY.6006 8.101 

I I  
Total h o i n  worked in a specific PPE level divided by 10 hour working 
days - PPfl ManOays to determine material cost of PPE's. 
(SEE APPENDIX C - HEALTH PHYSICS) 

12.01 ManDqs 

THESE EFFICIENCY FACTORS WERE APPLIED INDlVlOUALLY 
THROUGHOUT THE ESTIMATE AT A TASK SPECIFIC LEVEL 
TO DETAIN A MORE ACCURATE ACCOUNT OF OVERALL 
EFFICIENCY IMPACT DUE TO PPE REQUIREMENTS IN 
HANDLING CONTAMINATED AN0 HAZARDOUS WASTE. 

PAGE 1 OF 2 i i m s m  .. SUB-CONTRACTOR 000506 



I 
APPENDIX 'B' 

I 0 
CREW SIZE & MAKEdP STANDARD 7 

WORKER-BUDDY i 0 

I 

mC I C C +  B 
7 7 7 
0 0 0 

- JJECT: 
:STIMATE NO.: C4981005 
:LIEHT: OOE 
VBS NO.: t.t.3.G.P 

Sibs 1 & 2 cemnl Stabibalii(FSI 

SUPPORT TEAM 
TOTAL CREW 

CREW SIZE RATIO 

EFFICIENCY FACTORS 

0 01 01 31 
7 71 71 7i 10 

1.00 1.001 1 .oo ~ 1 .OO 0.70 

FLUOR DANIEL 
FERNALD!~ 

AVAILABLE WORK TIME FACTOR 

DATE 

0.96) 0.681 0.68 I 0.541 0.48 

ESTIMATOR J. EUlS 
LOCATION FERNALO 
TASK NO.: 4SllB 

NET PRODUCTIVITY RATIO 

NET PROOUCTlVlTY MULTIPLIER 

0.96 0.585 0.558 0.405 0.235 

1.04 1.71 1.79 2.47 4.26 

I I I I I I 1 PPE LABOR PRODUCTIVITY FACTOR 11 0.861 0.821 0.751 0.70 
I I 1 I 

P D mC I C C +  B 
TOTAL WORK MINUTES DAY. 4. lo's I 600 600i 600 600 600 
AOOITNZSITE SAFETY MEETINGS NOT MCUI. m BASE MH'S I OUANTlTY 1 1 1 1 

NOTE Afjust 'Work Minutes per Day' bask to: 5.8s. or leare as 4 10's. Any other cirannstams, m e r d e  the minutes per day. 

* *  Assumption based on work performed in May, J m ,  July & August. pro-rating cast over one year. Adjust % to individual circumstances. 

11105199 PAGE 2 OF 2 



APPENDIX "C" 

HEALTH PHYSICS 
- 8 1 1 3  

OJECT Silos 1 & 2 Cement Stabilization(FS1 
DATE 05-NOV-99 
ESTIMATOR: J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4 S l l B  

FLUOR DAWlEL ESTIMATE NO.: C4981005 
CLIENT: DOE 
WBS NO.: 2.1 3.G.P 

CAPITAL PLANT 
PPE"s - PERSONAL PROTECTIVE EQUIPMENT 

TOTAL PPE's (FORWARD TO PAGE 2 OF 2 I 

OTHER PPE's SUCH AS HARD HAT, SAFETY GLASSESIGOGGLES, STEEL TOED SAFETY SHOES, HEARING PROTECTION, 
ARE CONSIDERED THE SUBCONTRACTORS RESPONSIBILITY AND ARE COVERED IN HIS OVERHEAD EXPENSE. 
COSTS OF FD FERNALD SUPPLIED PPE's, SUCH AS COlTON COVERALLS, EXCHANGE OF RUBBER BOOT COVERS AND 
RESPIRATORS FOR CHANGEOUTS AND CLEANING OF SAME IS INCURRED BY FD FERNALD AND COSTS ARE NOT INCLUDED 
AS PART OF PROJECT COSTS AT THIS TIME. 

W '  

1 1105l99 S U B-CONTRACT0 R 000508 PAGE 1 OF 2 



APPENDIX "C" 

HEALTH PHYSICS 
PROJECT: Silos 1 & 2 Cement Stabiliration(FS1 

I 

TIMATE NO.: C4981005 
rENT: DOE 

2.1.3.G.P I IBS 

FLUOR DANIEL DATE 05.Nov-99 
ESTIMATOR: J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4S11B 

I -MEDICAL MONITORING - 
CAPITAL - PLANT 

MEDICAL - PHYSICAL and IN-VIVO MONITORING. LOST WORKER TIME for RAD II WORKERS ONLY 
I I AVG. I I I I I 

TOTAL 1 PHYSICAL (3hrsl. IN-VIVO (lhr) HOURS RATE LABOR $ 
BASELINE PHYSICALS 1 4 146 584 $21.99 1 $12,840 
ANNUAL PHYSICALS 1 4 146 5841 $21.991 $12,840 I 
EXIT (TERMINATION) PHYSICALS (IN-VIVO) 1 11 146 1461 $21.991 $3,210 I 

DESC. QTY HRS WKR TOTAL LABOR 

SUB-TOTAL I $28,890)/- 

RADIATION IN-VITRO SURVEILLANCE - LOST WORKER TIME for RAO II WORKERS ONLY I 

DESC. 1 QTY 1 HRS I WKR 1 TOTAL 1 LABOR 1 TOTAL I AVG. 

HOURS I RATE LABOR $ 
$28.830 BI-MONTHLY BIOASSAY 9 1 146 1311 I $21.99 

I 
I I I I I I 

$28,830 i SUB-TOTAL 

RANDOM DRUG TESTING 
WKRS TESTS I HRS LABOR $'s 

436 $21.99 $9.600 11 218 2 

I m. DAYS ffms D A Y  FOR TPST WORKIAG 

110. OF TESTING m.m CHANCFJ 10. OF WKRS. CHAUCES 

DAYS FOR PROJECT TESTE0 ESTIMATE 

2500 1 226 I 11 I 0.0044 I 146 I 0.6424 339 

I 1-1 
. THRU 

SAFETY LABOR $3 1 
WORK DELAYS CAUSED BY MONITORING I O.O%I $7,524,093 Sol= 

I 
I I LABOR $'s 1 

WORK DELAYS CAUSED BY RAD CHECKING I 2.0%1 I $7,524,093 1 $ 1 50,500]1p 

TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET $275,500 

1 i 105199 SUBCONTRACTOR O @ O E 0 9  PAGE 2 OF 2 



APPENDIX " D  

Tr 

ACTIVITY 

OPERATIONS 

7 8113  . -  ACTIVITY DURATIONS 
FLUOR DANIEL 

PROJECT Slos 1 & 2 Cement StabiliitionFS) DATE 05-NOV-9S 

DATE I DATE I POINT I DATE 1 ACTIVITY IDURATION 
3013a~2002 I 03-Jui-2003 l3013af~2005 I 36.11 MONTHS 

I I I 36.11 MONTHS 

ESTIMATE NO.: C4981005 
CLIENT DOE 
NBS NO.: 2.1.3.G.P . 

EST. START 
ACTIVITY 1 DATE 1 DATE I P!;LT I I ACTIVITY DURATION 

ESTIMATOR: J. ELLIS 
LOCATION FERNALD 
TASK NO.: 4S l lB  

a 
b 

I I EST. I START I MID I COMPL. I I 1 

ACTIVITY DURATION IS USED IN DETERMINING NO. OF WORKERS FOR CERCWSAT AND HEALTH 
PHYSICS COSTS. 

11/05/99 SUB-CONTRACTOR 6300510 PAGE 1 OF 1 
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ESCRlPTlON 

TOTAL PPE's (FORWARD T O  PAGE 2 OF 2 I 

UNIT NO. OF CHANGE O U T S  PER WORKER PER DAY 
UNIT C O S T  WKR.SHFT. = 1821WK for 3.50 YR DURATION 

ITHER PPE's SUCH A S  HARD HAT, SAFETY GLASSESIGOGGLES, STEEL TOED SAFETY SHOES,  HEARING PROTECTION, 
\RE CONSIDERED THE SUBCONTRACTORS RESPONSIBILITY AND ARE COVERED IN H I S  OVERHEAD EXPENSE. 
:OSTS OF FD FERNALD SUPPLIED PPE's, S U C H  A S  COTTON COVERALLS, EXCHANGE OF RUBBER BOOT COVERS AND 
IESPIRATORS FOR CHANGEOUTS AND CLEANING OF S A M E  IS INCURRED BY FD FERNALD AND C O S T S  ARE NOT INCLUDED 
\S PART OF P R O J E C T  C O S T S  A T  T H I S  TIME. 

11/22/99 CONTRACTOR Page 1 of 2 



HEALTH PHYSICS 

DESC. QTY 
'HYSICAL (Jhrs), IN-VIVO (' hr) 
3ASELINE PHYSICALS 1 
4NNUAL PHYSICALS 4 
EXlT (TERMINATION) PHYStC 1 

PROJECT Silos 1 & 2 Cement Stabilization(FS) 

AVG. 

HOURS RATE LABOR $ 
HRS WKR TOTAL LABOR TOTAL 

4 148 590 $21.99 $12,980 
4 148 2362 $21.99 $51,940 
1 148 148 $21.99 $3,250 

ESTIMATE NE4981 005 
XIENT: DOE 
NBS NO.: 2.1.3.G.P 

SUB-TOTAL 

DATE: 22-Now99 
ESTIMATOR J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4SllB 

I . l  

PLANT OPERATIONS 
-MEDICAL MONITORING -- 

DESC. 

31-MONTHLY BIOASSAY 

AVG. 

HOURS RATE LABOR $ 
QTY HRS WKR TOTAL LABOR TOTAL 

9 1 148 1325 $21.99 $29,150 

WKRS I TESTS 1 HRS 

SUB-TOTAL 1 - 1  

I LABOR $'s I 
11  I 514 2 I 1028 1 $21.991 %$22,60O*SI 

THRU 
SAFETY LABOR $'s 1 

I I 
NORK DELAYS CAUSEO BY I 0.0% I $40,620,940 

I I LABOR $Os I 

11 TOTAL 11 TOTAL 11 GRAND 

NORK DELAYS CAUSEO BY 1 1.0961 I t40.620.940~-&3406,2001( 

- % @ % @ & $ o j ~  

]I LABOR 11 MAT'L 11 TOTAL 
11, $526,100 3 t - m  TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET 

0 

0 

0 
11/22/99 CONTRACTOR Page2 of 2 
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Estimated Secondary Waste S t reams Generated During Full-scale 
of the Remediation Facility for  Silos 1 & 2 Project 

Material 
Type 

- Cement Based 
Total 

Volume 
Years 

Chemical Stab i I izat i o n 

Shipped 

NTS 

NTS 

Source  toNo. of LME 

1 

17 

Waste 
water 
treatment 
bag filters 

Solid 

Empty 
Re-Work 
Container 
S 

40 bags 

Misc. 
Replacem 
ent  
Equipmen 
t 
PPE 

Concrete 

Solid 

Freight 
Per 
Container 
to NTS 

561,503 Ibs 
13,691 cf 

116cf 

Material 
Type 

Source  

I 

Container Total Total 

Years Type Dollars Volume 3 Shipped to 

Packaged 
Disposal 

Volume in 
CF 

224 

9,856 

224 
26,815 

46 
Container( 

NTS Total 

$1 58,829 --I 
@=-l $600.429 

Category 1 
C (HEPA 
filiek) 1 Solid I 7,735 kg I other IB-25 boxes1 $98,415 

Other Total $98,415 
F:\123R5w\C498105XWK4 

Total Secondary Waste Cos t  I $698,8441 

1 1 /22/99 
OQ0515 

CONTRACTOR 

a 



CHEMICAL STABILIZATION - CEMENT-BASED 
The Department of Energy Oak Ridge Operations 
Mixed Waste Disposal under DOE contract 
DE-AC05940R22074 

Disclaimer: This should be used for cost estimation 
purposes only. 

Category C Estimate (HEPA filters) 

Material : Debris 
Weight of Material: 7735 kg 
Container m e :  B-25 Boxes 
Treatment Cost: $47,028.80 
Disposal Cost: $12,774.35 
Handling Price: $6,125.00 
Transportation Cost: $32,487.00 

Total : $98,415.15 



Estimated Secondary Waste Streams Generated During Full-scale 
Operation of the Remediation Facility for Silos 1 and 2 Project 

Source 

Treated W 

RCS Condensate ' 
Waste water 
treatment bag 
filters 

1 Secondary Waste Streams for CHEM 1 

Material Rate Total Volume 
Type (Ib/hr) 

Water 3,704 5,778,240 gal 

Water 50 1,310,400 gal 

Solid -13 40 bags 
baglyr 

Status Packaged 
Disposal 
Volume 

Process 

Process 

Dispose 

. Dispose 

I Solid I N/A I Misc. Replacement I Equipment 

N/A 

N/A 

224 cf 

9,856 cf. 

116cf 

Empty Re-work 
Containers 

I o n -  ~ I Carbon I -1 Lot 5,334 cf 

Concrete 59 total 561,503 Ibs 
3,691 cf 

RCS and Emissions 
System HEPA 
filters. 

Solid N/A 1,512 cf Dispose 

Dispose 

Dispose 

I Total Estimated Cubic Feet of Packaged Disposed Secondary Waste I 49,000 cf 

2,912 cf 

224 cf 

8,890 cf 

1 - Based on continuous operation for three years. 
2 - Equipment will be replaced when necessary to maintain normal operation schedule. 
3 - Based on the assumption of four complete changes per person per shift. 

Revised 1 121 0/1999 mkm 
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Risk Activity Schedule delay of Risk 
Activity 

Filter Press clogging problems Filter element replacement is 

10/22/99 3:30 PMChemical Stabilization-Cement based (Chem 
11 

Operation and Maintenance Risk Budget 

Probability of Risk 
Activity 
(50% x 2 = 1 month) 

Remote handling issues 

(Replace filter press) covered in the  off-shift 
maintenance but replacing the 
filter press is 2 months delay. 
Remote handling hardware is 
not "off-the shelf" standard 
and replacement is expected 3 

(75% x 3 = 2.25 months) 

Process Control sampling and lab analysis 
delays 

months. 
Lab analysis for formula 
validation (2 days to process 
sample & 7 day curing) if. each 
tank has  a weeks batch results 
in 1 day schedule delay per 
week or 3 month schedule 

(50% x 3 = 1.5 months) 

Feed prep system clogging 
delay. 
Feed prep system clogging 
(normal flushing and cleaning 
covered in t he  off-shift 
maintenance. 
Reduce waste loading resulting 
in operation schedule delay 
5.4 months, see below for 

Reduce waste loading 

(See Note) 

5.4 months 

I details. 
I I 10.1 5 months of potential delays Total 

Chem 1 Operational Risk Factor 

10.2 months of potential delay/42 month operation and startup period = 24% 

Note: 70% operation availability addresses the minor day to  day operation and 
maintenance problems. 

'Waste Disposal, Packaging and Shipping Risk Budget 

Chem 1 assume a reduction in waste loading from 30wt% t o  20wt% 

Risk Budget Factor = 30-20/20 = 50% @ 30% probability = 15% 

15% x 36 months of operation = 5.4 months of potential delay 



. .  
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

“ - 8 1 1 3  
1 C.4.5 Decontamination and Demolition Estimate Basis: Chemical Stabilization - 
2 Cement-based 

0 

Chemical Stabilization - Cement-based D&D Cost 

Silos Project Support Area D&D Cost 

D&D NTS Disposal Cost 

Risk Budget 

3 C.4.5.1 Introduction 

$1 1,240,800 

$10,468,800 

$10,809,609 

$ 1,197,100 

4 

5 summarized in Table C.4.5-1. 

The D&D costs for the Chemical Stabilization - Cement-based (CHEM1) alternative are 

Total D&D Cost Estimate $33,716,309 

* 
<END OF PAGE> 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

1 

2 

3 

10 

11 

12 

13 

14 
15 

16 
17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

C.4.5.2 Estimate Basis 

The cost estimate basis for the D&D cost of the Chemical Stabilization - Cement-based 

alternative is comprised of the following six sections: 

a Assumptions, 

Inclusions, 

Exclusions, 

a Format and coding, 

Methodology, and 

a References. 

C.4.5.2.1 AssumDtions 

The following general assumptions were used in the preparation of the estimates: 

1. Costs are expressed in FY 1999 dollars. 

2. D&D waste is sent to  the NTS for disposal. 

3. Labor costs are based on four crews working a 40-hr/weekr lO-hr/day schedule, 
without any allowance for premium time. 

4. Construction management staff is dedicated 100% to supporting D&D of the proposed 
facility. 

C .4.5.2.2 Inclusions 

The D&D cost estimate includes the following elements: 

Cost of demolition labor; 

Cost of FDF construction management dollars above- and below-grade; 

Waste packaging and transportation labor; 

Below-grade D&D of concrete and underground utilities; 

Above-grade D&D; 

RC S/TTA bu i Id i ng D & D ; 

FDF D&D planning & engineering; 

Equipment rental dollars; and 

Subcontractor staffing costs. 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-OW1 

1 C.4.5.2.3 Exclusions 0 
2 The D&D cost estimate excludes the following elements: 

3 '0 Premium time cost for overtime; and 

4 0 Security, fire department, human resources, etc. 

5 C.4.5.2.4 Format and Codinq 

6 The D&D cost estimates are compiled and summarized into the following cost centers: 

7 0 Chemical Stabilization - Cement-based D&D; 

8 0 Silos project support area D&D; 

9 0 D&D NTS disposal; and 

10 0 D&D risk budget. 

1 1 C.4.5.2.4.1 Chemical Stabilization - Cement-based D&D Costs 

This is the cost associated with the D&D of the Chemical Stabilization - Cement-based 

facility. .This cost estimate is based on the Basis of Design and Description (Appendix G) and 3 b2 
1 4  the FEMP D&D experience. 

15 C.4.5.2.4.2 Silos Project Support Area D&D Costs 

1 6  

17 

18 

Silos project support area D&D costs include the costs associated with the D&D of the silos 

area support facilities (i.e., TTA, RCS). This cost estimate is based on information from the 

AWR preconceptual design provided with the contractor's bid and FEMP D&D experience. 

<END OF PAGE> 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

1 

2 

3 

4 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17  

18  

1 9  

20 

21 

C.4.5.2.4.3 . D&D NTS Disposal Costs 

D&D NTS disposal costs are costs for the disposal of D&D debris from the D&D of the 

Chemical Stabilization - Cement-based facility, the TTA, and RCS. 

C.4.5.2.4.4 D&D Risk Budget 

The D&D risk budget is a cost allowance for the risks and uncertainties associated with D&D 

activities. The cost risk budget for D&D is 6%, which is based on the risk analysis of similar 

FEMP D&D projects. 

C.4.5.2.5 Methodoloav 

FDF Labor Cost 

FDF labor cost is the cost for FDF labor associated with D&D of the Silos 1 and 2 material 

remediation activities. This cost includes wages, benefits, and burdens. The FDF labor cost is 

based on the DOE approved FY99 planning labor rates. An activity-based level-of-effort 

support estimate was developed using preconceptual design drawings and materials of 

construction from the Basis of Design and Description (Appendix G), and technical judgement 

of senior FDF D&D and waste management supervisors. 

0 

Waae Rates 

Wage rates are based on project labor agreement rates, effective October 1998, and are 

considered FY99 dollars for estimating purposes. 

Unit Rates 

Unit mhrs, equipment, and material dollars are based on estimating guides and FEMP historical 

data rates. 

c-4-33 
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Revised Feasibility Srudy for Silos 1 and 2 
40730RP-0001 

0 ' Risk Budaet 

"-8113 

2 

3 

Risk budget is added to  the estimate t o  provide for risks and uncertainties associated with the 

D&D of the Silos 1 and 2 material full-scale treatment facility. 

4 C.4.5.2.6 References 

5 Basis of Design and Description (Appendix GI. 

6 C.4.5.2.7 Attachment 

7 

8 

Detailed D&D cost summaries for the CHEMl alternative, prepared by the FDF cost estimating 

team, are attached t o  this section. 

<END OF PAGE> 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

Attachment C .4.5 . I  

D&D Cost Estimate Summary for 

Chemical Stabilization - Cement-based 
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I ESTIMATE SUMMARY SHEET 

$427.500 

Mobiliaton Cost 
Below Grade 
Above Grade 
Demobilization Cost 

$134,401 
IIRECTFIELD COSTS TOTAL $7 I I I 

SUPERVISION - CONTRACTOR 8 PERDIUM 
SMALL TOOLS & CONSUMABLES 3% 
EQUIP. RENTAL (See Equipment Schedule) 
rEMPORARY FACILITIES 6% 
1 EMPORARY UTILITY HOOK-UP 3% 
1OBCLuw-UP 6% 
%FEW (INCLUDED WITH SITE 8 PPE PROD.FACTORS ) 

iEALTH PHYSICS SIC 

SETISITE ACCESS & JOB SPECIFIC TRAINING 
’AYROLL BURDENS & BENEFITS 57% 
3VERHEAD & PROFIT 20% 
30ND 1% 
SALESTAX 6% 
INDiRECT FIELD COSTS TOTAL 
DIRECT & INDIRECT FIELD COSTS TOTAL 

2ERCLA - 40 HRslFTE 

. .. 
’ 

NASTE DISPOSITION MGMT. - FD FERNALD 

MIH 
820 

9,092 
38,041 
1,780 

- 
49,733 
17,920 

1,492 
970 

2,238 

2,124 
1,250 

900 - - - - - 
26,894 
76,627 

PROJECT: D&O Cement Stabilization DATE 16-Aug-99 
ESTIMATE NO.:C4981204RZ FLUOR DANIEL ESTIMATOR Wagner 
CLIENT: DOE . - >FERM&fDQ ?=- 8 1 LOCATION: FERNALD 

VBS NO.: 2.1.3.G.P TASK NO.: 4SllB J ITEM DESCRIPTION LABOR$ SIC$ r a n t  RATE 

$20.29 

- 
.. - 
.. 
$33.11 

OFFSITE DISPOSAL COSTS (Cornmeraal) 

PROJECT CLOSE OUT 
FIELD PREPARATION 

WASTE’N~ANAGEMENT COSTS TOTAL? -,. . ~ >. - 

$17,400 
$1 84.1 30 
$771,200 
$36.400 $8,201 

$30,300 
$19,700 
$45,400 

$43.1 00 
$25,400 
$18.300 

$922,700 
$727,401 
$43,601 

1 

$1,532,400 I $905,401 
$2,541,530 I $913,601 

$890,988 $1,491,63 I 

$13,800 

$2,500 

$16,300 

$30,300 

$30,300 
$10,600 
$15,100 

$138,800 

$14,500 
$239,600 
$255,900 

$2,181,053 

EQUIP. *$ 

$BO( 

$4,90( 

$5,70( 

$705,60( 

$42.70( 
$748,30( 
$754,00( 

- $35.43 

TOTAL $ 

$32,00( 
$184.13( 
$771,20( 
$52,00( 

$1.039,33( 
$561,90( 
$30,30( 

$705,60( 
$60,60( 
$30,30[ 
$60,50( 

$1 81 ,90( 
$25,40( 
$18.30( 

$922.70( 
$727.40( 
$43.60( 
$57,20( 

$3,425.70( 
$4,465,03( 
$4,599,123 

$890,988 51,491,635 $2,181.053 $35,450 $4,599.12i 
$1 00.90: I /  $85.826 $15,076 I 

$1,561.1491 $195.3221 $44.3661 I $1.800.83; 
$1,646,975 $210.399 $44,366 $1,901.73! 

$124.815l $9,718 I $6.826 I I $141.35! 
$124,815 $9.718 $6,826 $141,35! 

NTS BURIAL FEE $4,147.27’ 
E r m U T E  PERFORMED BY ESTlMATlhlG SERVICES F : \ E S T I M A T E S I L O S I C U E N ~ X M E ~ W  

BOOSZ7 
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ESTIMATE SUMMARY SHEET 
PROJECT: D8D Cement Stabilization DATE 16-Aug-99 

$8,200 I $16.300 DFC DOLLARS I s1.oos.1~1 

BOND + OVERHEAD 8 PROFIT COST FACTOR 1.2087 1.2087 1.2087 
SALES TAX 1.0600 

7 2.5185 17.3902 6.2945 
$5.700 I $138,800 I $1,178.130 

1.2087 I 1.2087 
1.0600 1.0600 I 

124.78951 - 

~.~ I I 

I I I I I I 
FPS TARGET ESTIMATE (FY99 DOLLARS) I 53.369.968 I $189.082 I 8144,206 I $999.745 ! 5195,086 ! $4. 898.088 

NOTE: 

DIRECT FIELD COST FACTOR = I 3.0442 21.0199 

BASE ESTIMATE $'s $3.071.986 $172.363 
~~~ 

~~ ~~ 

1.2812 8.06471 159.88501 i 

$131.455 $911.345 I $177,836 $4.464.984 
I 

- 
~~ 

I I A I 
FD FERNALD SUPPORT COSTS t LABOR$ I SIC $ I MAT'L.$ I EQU1P.S I PPE$ I TOTALS 

FD FERNALD PROJECT MGMT. . I  I I I I i $100.902 

RISK BUDGET FACTOR 1.0970 

TARGET ESTIMATE FACTOR 3.3395 

1.0970 I 1.0970 1.0970 ' 1.0970, 
I I I 

23.0588 I 8.8470 175.3939 ! 1.4055 i 

I 

l.)The above costs represent constant FY dollars and require de-escalation to FY96 for input to microframe. SEE De-Escalated Summary. 
2.) If there are no DFC Equip. S, enter The IFC Equip. $'s into the direct field cost TOTAL and delete IFC Factor in G65. 
3.) If FD Femald Support dollars appear below, and were generated as a percenatage of the DFC, Risk Budget would apply and these dollars ._ 

would be de-escalated to FY96. Indicate an x' in the YES box and enter 'SPACE BAR' in the NO box. 
If the FDF Support costs are supported by LOE estimates, use those estimates for input to microframe, enter 'SPACE BAR in the Yes Box and an X in the 

NO .. DOES RISK BUDGET APPLY TO FD FERNALD SUPPORT COSTS YES I I 

TOTAL PROJECT TARGET EST. (FY99 DOLLARS) $11,523,778 

PAGE 2 OF 3 
0 0 0 ~ 2 ~  

08H6/99 CONTRACTOR - Stated in IT99 DOLLARS 

4 

RISK BUDGET FACTOR 
TOTAL PM 

FD FERNALD CONSTRUCTION MGMT. 
RISK BUDGET FACTOR 

TOTAL CM 
FD FERNALD WASTE PROGRAM MGMT. 

TOTAL WPM 
RISK BUDGET FACTOR- 

RISK BUDGET FACTOR 

FD FERNALD ENGlNEERlNG/DESlGN/lNSPECTlON 
RISK BUDGET FACTOR 

N E  ENGlNEERlNGIDESlGN/lNSPECTlON 
RISK BUDGET FACTOR 

TOTAL AIE 

' FD FERNALD RSO 

TOTAL RSO 

TOTAL FD FERNALD ENG. 

1 .oo 1 .oo 1 .oo I 1 .oo I 1.00 1 .oo 
I $100.900 

$1 * 

$1, 
1.00 I 1 .oo .oo 1 .oo 1 .oo . 

I 

I .oo 1.00 1 .oo 1.00 1-00 I $4*599.127 1 .oo 

1.00 I .oo 1 .oo 1 .oo I .oo I 1 .oo 

1 .oo 1 .oo 1 .oo 1 .oo I 1.OOi 1 .oo 

I I $4,599.130 

$124,815 
1 .oo 1 .oo 1 .oo 1 .oo 1 .oo 1 .oo 

I $124.820 
I 

I 
SUB-TOTAL PROJECT TARGET EST. (FY99 DOLLARS) I $11.523.778, 

If FDF Support Costs were based on % defaults, indicate Yes' above. These costs are considered FY99 SS and Risk Budget applies. 



STIMATE NO.:C4981204R2 Direct 
DOE 

1 PAY ITEM NO. 
1.3.G.P 
3ESCRIPTION 

lobniiaton Cost 

Field Cost 
w / F A C T O R  

AND 
LABOR 8 

elow Grade 

bove Grade 

emobiliiation Cost 

r FIELDGOSTS W~FACTORS 

17400 
658,110 

184130 
$6 14,900 

771200 
$2,575.41 0 

36400 
$121,560 

FY99 DOLL 

i 
SK BUDGE 
SIC 6 

8200 
$189,080 

YES 
X 

MAT'L. 6 

13800 
6122,090 

250C 
$22,12C 

NO 

EQUIP. S 

800 
$140,320 

4900 
$859.430 

.OCATION: FERNALD 
'ASK NO.: 4 S i l B  

~_ 138800 
138800 

PPES I TOTAL$ 

184130 
= r' 

.-E 
E 

$4.898.11 3s) 

NOTE: The above costs exdude any FD Femald support costs that may appear on page 1 8 2. such as Waste Disposition, Engineering, Project 
Management, or Construction Management. 

000529 
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$25.93 000 

s1079 025 $2 70 

- 
Labor 

CLRK- Dala Enby Clerk $19.62 025 
CLRK- M C ~ A  a d  $19.62 2.00 
OI - Po- u 7 a  1.00 
wNT-stli@gsupv $36.69 0.50 
W m E  - Wula Tech $37.12 400 
RAD- RadTech 128.56 200 $57.12 

$37.12 WASTE - shiwino Cwrd $37.12 1.00 
UTIL - wueharse Aaendanl $24.14 0.m $12.07 5% 

DesaiPbGil Rate Hours 

$$ 

won - WAT $25.71 4.00 $loZ..¶sq 

H 
Total Labor per Truckload 529.99 15.25 S451A1 p4 
Total Labor perContaiffler 1 Nuck fzW?l$ $4!5Eas. 

Material 
Description Rate atv Total 

$0.30 2 

$1619 025 $405 
PSX126.17 3 ,-'total Container Purchase 6 Preparation H $5.14938 

:; 

c- >Flamed M e r  
Total EqummenVContamer - -- 1 

2- 
Labor 2 PERDAY 

Descnpbon Rate Hours Total 
:l!hWNT.oprsupv $36.69 1.00 $36.69 
5 WASTE - W a b  Tech $37.12 4.00 $148.47 

':+RAD . ..: - Rad Tech $28.56 4.00 $11424 
MVOH - HE0 $25.71 8.00 $205.70 
N O H  - M A T  525.71 8.00 $205.70 

~ * c w C - U C a A ~  $1962 025 s.m 

.:-'Q4- Pe- nrm 1.00 n 7 5 0  
~c<Totai LabcrlConlainer $28.69 2625 ~ - S 7 5 3 . 0 1 ~  

$2 PPE Materlal $s 
Descn'ption Rale cnyfeayt&~ Total 

.-Iprotcccovsnn. Ss72 4 12287 . -  .~ 
$0.42 4 $1.68 
$0.07 4 $028 
$0.41 4 $1.64 
$3.05 4 $1221 

:pspinlwcab$dgea w.75 4 $18.99 
Total PPE MaleriaWlday Y-;AS.68 
Total PPE MaleriaUconlainer 6 wkrs 1173.05 

' Equipment 
D=JlPW Raleloay Days Total 

.irnahwvdmamkr -84 0 5  519.42 _ .  
F- $1079 0 5  $5 40 
TOW EwurpmmUConmner 
ketal Packaqinq 

. 

r 

""A0 costs are In stated in FY99 Dollan..". 
I :r 

T n d o f  0 2  
Total EouipmenVContamer 
fo ta l  Staqinq 

UTIL- MecMc $24.14 
Total Laborllnrckload $29.57 
Tolal Labor per Conlainer 1 

Equlpment 

T n t D I - m  $38.84 02 
Desaiption RaleiQay Days TOlaI 

Multiply these doliars by 0 9 2 6 8  to = -96 9s 

.. . 

FDF WASTE MGMT. - TOP LOADING LWMB 6 IS0 CONTAINER 

000531 
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Waste Management Costs 
Lw- IS0 wb!mER 

LQESVMMBBYJblPrn - DEESCALATED TO Fy96apLLBBs 

$160.38 

nzooas I SJurW, 

$9999 432 CLRK 5.50 ¶07.89 

TOTAL LABOR HOURS 6 W W  70.85 $2,062.44 $1,9tIA7 432 

432 

432 

Miic. Material 
Description Rate Qly Total 

SO.W 
M i r s - c o d l c ~  $12.79 5 $63.93 
C x  2U Rad Pad RoU Sheet$ S0.W 10 S0.W 
BumdsLabeIs $0.30 2 sob0 

tonbinersarlr $028 1 $028 
LMirutsbrL.hIs S0.46 2 S0.93 
P h a d s  S0.38 4 Sldl 
TdUSer l r  $028 I $028 
WoodbnQlgh4-LF S0.65 40 S25.90 
P& SI726 0.1 $1.73 
E m  S0.05 20.0 $1.08 
TOTAL MISC. MATERIAL DOLIARS 85.10 $96.23 

$4.42952 

Contalnet Purchase - Material 
R- L - W E  54.77937 1.00 Y.ns.37 
TOTAL CONTAINER PURCHASE W W S  1.00 $4,779.37 I 
Equlpment 

T ~ - f C & b u a  u8.m 0.65 $2525 $23.10 
TnaOr u8.M 0.65 $2525 w.3.10 
Famuct $10.79 0.75 saw $7.50 

FlalbadTnaP 116.19 025 $4.05 $3.75 

TndrhoeVDfpnppln $38.84 0.50 119.42 Sl8.W ' 

Desaiption RateiDay Days Total 

2.80 92.06 $76.05 432 

I 
FkWb Nevada TatsaS I 

$6.65 

. .  

0 

13.843.sz4.96 I 

O Q O Z 3 2  
FDF WASTE MGMI. - TOP LOADING LWMB & IS0 CONTAINER PAGE 2 C 



Waste Management Costs 
7 o p - m  IS0 CONTAflvER 

ASSUMPTIONS 

CONTAINER PREPARATION: 
a. Four containers can be prepared per day. 
b. Containers are reconditioned and the prices reflect the current acquisition 

contract costs. 

CONTAINER PACKAGING: 
a. Two containers can be packaged per day. 
b. PPE quantities are for six workers. 
c PPE pricing is based on unit costs from the Lab Safety catalog and escalated 

to FY9B dollars. 

CONTAINER STAGING: 
a. The labor to stage containers to load on a flatbed truck. Divide by containers /truck load. 

For this study, assume I container per truck load. 
b. The material and equipment costs are for one container. 

CONTAINER SHIPPING PREPARATION: 
a. The labor to prepare and load a flatbed truck Divide by containers per truck load. 

b. The material and equipment costs are for one container. 
For this study assume 1 container per truck load. (42.00W gross weight) 

CONTAINER SHIPPING FREIGHT: 
a. Shipping charges are based on an avg. of three carrier contract rates currently 

being used at  the site. 
b. NTS burial costs are the anticipated FY98 rates that include shipping SMP copper 

volumes. If this does not happen, rates could be as high as 512.50 per cubic foot 

LABOR: 
a. These costs are for direct fieldloperations costs. Project management costs are 

b. Labor dollars are based on the FY99 Replan rates and are considered FY98 dollars. 
exduded. 

EQUIPMENT: 
a. Equipment dollars are for maintenance costs only. 

Any purchase cost and fuel usage have been exduded. 

FDF WASTE MGMT. - TOP LOADING LWMB 6 IS0 CONTAINER PAGE 3 0; 
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D & D Cement Stabilization 

Unbulked Material Estimates (fer) . 

Component Metals Process Related Concrete Acid Non-Regulated Regulated 
Designation Metals Brick ACM ACM 1-2 14 Flashing Total 

Category A,B & D c -  E F .  G H I J 
Misc. Lead Component 

e 
Cement stabilization 69,954 145,081 7,729 264 223,028 

Total 69,954 145,081 7,729 264 

D 8 D Cement Stabilization 

Bulked Material Estimates (ft3) 

Component Metals Process Related Concrete Acid Non-Regulated Regulated Misc. Lead Component 
Designation Metals Brick ACM ACM 1-2 14 Flashing Total 

Cement Stabilization 237844 188605 15458 528 442435 

Category A,B & D C E F G H I J 

Total 237844 188605 15458 528 442435 

e Container ROB ROB ROB ROB 

Quantity 298 472 20 1 

Disposition OSDF OSDF OSDF OSDF 

D & D Cement Stabilization 

- 
Material Weight Estimates (Tons) 

Component Metals Process Related Concrete Add Non-Regulated Regulated Misc. Lead Component 
Category A,B & D C E F G H I J 

Designation Metals Brick ACM ACM 1-2 1 4  Flashing Total 

Cement Stabiliiation 875 8705 58 2 9640 

Total 875 8705 58 2 9640 

. I .  .- , , . : \ , >  WAO-C2.WK408/16/99 008535 



. . . . . . . . ... . - .  . - . ._ . .  

. 

DEBFUS BULIUNG FACTORS 

* A - Accessible Metals (OSDF 2) 
Bulking Factor 3 

* E -.Concrete (OSDF 2) 
Bulking Factor 1.3 

* B - Inaccessible Metals (OSDF 2) * G - Non-Regulated ACM (OSDF 213) 
Bulking Factor 3 Bulking Factor 1.2 

. 
* C - Process-Related Metals 

Bulking Factor 3 
* H - Regulated ACM (OSDF 5)  

Bulking Factor 3 

* D - Light-Gauge Metals (OSDF 2) * I - Miscellaneous Debris (OSDF 214) 
Bulking Factor 2 Bulking Factor 3.5 

. .  . .  . .  
.. - 

. .  . .  

.. . 

I. 
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FLUOR DANIEL FERNALD 
PROJECTS CONTROLS 

ESTIMATING SERVICES 

August 20,1999 

Page 1 of 4 

7-8113 

PROJECT DESCRIPTION: Cement 2 D&D Cement Stabilization 
WBS NUMBER: 2.1.3.G.P. 
PROJECT ENGINEER: M. Connors 
ESTIMATOR: T. Wagner 
ESTIMATE NUMBER: C4981204R2 

BASIS OF ESTIMATE 

Change Proposal 

Title I1 Des. 

Construction 

BudgetlConcpt 

BASIS OF ESTIMATE: 

SUPPORTING DOCUMENTATION: 

Verbal Scope 

Drawings 

Sketches 

Flow Diagrams 

TYPE OF ESTIMATE: 

P & ID’S 

Equipment List 

Specifications 

Written Scope 

Government ’ 

Conceptual 

Title 1 Des. 

Control Estimate 

Work Plan 

Site Walk 

Eng. Mtg. 
SIC 

Estimate 

Estimate the cost for of the labor, materials, equipment, and overheads that will be required by the 
vendor to D&D the Cement Stabilization (Cement 2). Assume all waste disposal sent to NTS. 



FLUOR DANIEL FERNALD 
PROJECTS CONTROLS 

ESTIMATING SERVICES 

Page 2 of 4 

August 20,1999 

PROJECT DESCRIPTION: Cement 2 D&D Cement Stabilization 
WBS N U M B E R  2.1.3.G.P. 
PROdECT ENGINEER M. Connors 
ESTIMATOR T. Wagner 
ESTIMATE NUMBER C4981204R2 

ESTIMATE ASSUMPTIONS 

EXECUTION: 

This project is estimated to be performed on a 40-hour week, 10 hours a day, with no premium 
time allowed. 

WAGE RATES: 

Wage rates within this estimate are based on Planned Labor Agreement rates, effective October 
1998 and are considered FY99 dollars for estimating. 

ENGINEERING: 

Engineering, Procurement and Planning Estimates were provided by others. 

CONSTRUCTION MGT: 

Construction Management dollars provided by the Project Engineer. 

PRODUCTIVIW: - 

A productivity factor has been developed and applied to the unit man-hours derived from MEANS, 
Richardson, NECA, and or any other published estimating source. See attachment APPENDIX "A" 
and APPENDIX "El". 

ESCALATION: 

Escalation costs are excluded from the target estimate. The escalation costs are calculated within 
the Micro-Frame computer system according to the plan for rebaselining. 



FLUOR DANIEL FERNALD 
PROJECTS CONTROLS 

Page 3 of 4 

ESTIMATING SERVICES - -  8 1 1 3  
August 20,1999 

PROJECT DESCRIPTION: Cement 2 D&D Cement Stabilization 
WBS NUMBER 2.1.3.G.P. 
PROJECT ENGINEER M. Connors 
ESTIMATOR T. Wagner 
ESTIMATE NUMBER C4981204R2 

UNIT RATES: 

Unit man-hours, equipment and material dollars are based on Richardson, MEANS, NECA, 
historical data and or other published rates. 

G & A  (HO EXPENSE): 

G & A are excluded from the target estimate. The G & A costs are calculated within the Micro- 
Frame computer system according to the plan for rebaselining. 

HEALTH PHYSICS: 

See attached APPENDIX "c". 

RISK BUDGET: 

A cost element, based on a Risk Analysis calculated for this estimate to cover a statistical 
probability of a 50% chance of overmnlunder run to the project. The target estimate is the sum of 
the base estimate and the risk budget. 

CONTINGENCY: - 
An amount budgeted to cover costs that may result from incomplete design, unforeseen and 
unpredictable conditions, or uncertainties. Contingency is calculated as the delta between the 50% 
chance of overrun and the 5% chance of overrun, indicated on the risk analysis. 



FLUOR DANIEL FERNALD Page 4 of 4 

PROJECTS CONTROLS 
ESTIMATING SERVICES 

August 20,1999 

PROJECT DESCRIPTION: Cement 2 D&O Cement Stabilization 
WBS NUMBER 2.1.3.G.P. 
PROJECT ENGINEER. M. Connors 
ESTIMATOR: T. Wagner 
ESTIMATE NUMBER C4981204W 

ESTIMATE INCLUSIONS & EXCLUSIONS 

INCLUSIONS: 

0 Below grade D&D of concrete & underground utilities (Cement facility, 

Above grade D&D (Cement facility, mechanicaVelectrical facility, lab facility, on-site 

FDF D&D planning & engineering 
Equipment rental and operating cost 

FDF Construction management dollars (48 weeks above grade, 8 weeks below grade). 

mechanicaVelectrical facility, lab facility, and on-site storage facility). 

storage facility and warehouse). 
0 

0 

0 

0 Subcontractors’s staffing dollars 
0 

EXCLUSIONS: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Premium time 
Permits and fees 
FD G & A (Home Office Expense) 
Any second tier subcontract costs 
Field prep not required. FDF CM, break, office, decon trailers will still be operational and 
available for use during D&D activities. 
During facility shutdown by operations all process systems (piping and tanks) are flushed 
to the extent that release cleaning during D&D is not required to meet WAC. 
Soil excavation 
Demobilization of FDF CM, break, office, decon trailers. 
Removal of point source utilities and utilities to FDF trailers. 
Safe shutdown activities (utility isolation process, material holdup removal, etc.) 
During facility shutdown by operations all utilities to the buildingslstructures has been 
completed. 

D 

D 
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'ROJECT: D8D Cement Stabiliation 
iSTlMATE NO.: C4981204R2 
:LIENT: DOE 
VBS NO.: . 2.1.3.G.P 

PRODUCTIVITY HOURS 
(AS A % )/ADD MHs 

(AS A MULTIPLIER WOTAL HRS 
rOTAL MULTIPLIER WlSlTE PROD. 

EFFICIENCY FACTORS 

PPE LEVEL 
D Mod.'C' C C +  

23.00% I 26 71.00%1 80 79.00%) 88 147.00%( 165 
1.23 I 137.8 1.711 191.5 1.791 200.5 2.471 276.6 

I MHs U ~ M  I MHs UIM I MHs YLI.CIL I MH's 

1.3776 I 1.91521 20048 I 2.7664 I 

FLUOR DANIEL 
F E R N A ~ D . ~  

NOTE : Use the Default Productivity Factor of 'mC' for worklng 
In a contamlnated area If the Safety Level cannot be detennlned. 

I I I I I 
(SEE FD FEFWALD ESTIMATING SERWCES REFERENCE MANUAL IM-6006 8.10) 

I I  I l l  
Total hours worked In a specific PPE level divided by 10 hour worklng 
days = (PPE) ManDays to determine material cost of PPE's. 

19.0 ManDays 20.0 ManDays i (SEE APPENDIX C - HEALTH PHYSICS) 

14.01 ManDayr I 

DATE 20-Aug-9 
ESTIMATOR: Wagner 
LOCATION: FERNALD 
TASK NO.: 4S11B 

28.0 ManOays 

W P L E :  

STANDARD CHART MANHOURS = NET 100 ~ 

* SITE SPECIFIC (SEE APPENDIX A ) %s25zE% 12.0 
SIT = BASE UNIT MANHOURS 112 

OVERTIME PRODUCmmY FACTOR 
(SEE DETAIL WORKSHEET BACK-UP) 

TASK SPECIFIC ( conflned space, 
hlgh elevation, congestion, etc.) 

0.00% 0 
112 

0.0% 0 
112 

THESE EFFICIENCY FACTORS WERE APPLIED INDMDUALLY 
THROUGHOUT THE ESTIMATE AT A TASK SPECIFIC LEVEL. 
TO OBTAIN A MORE ACCURATE ACCOUNT OF OVERALL 
EFFICIENCY IMPACT DUE TO PPE REQUIREMENTS IN 
HANDLING CONTAMINATED AND HAZARDOUS WASTE. 

48.01 ManDayt 

' CONTRACTOR - Staled in FY99 DOLLARS PAGE I OF 2 



APPENDIX =B" 

PROJECT: . D8D Cement Stabiliition 
ESTIMATE NO.: 00981204R2 
CLIENT: DOE 
WBS NO.: 21.3.G.P 

EFFICIENCY FACTORS 
DATE: ' 20-AUg-91 
ESTIMATOR Wagner 
LOCATION: FERNALD 
TASK NO.: 4S11B 

PPE MULTIPLIER DNELOPEMENT 

. -  

1 
These factors were based on Tables 6.1 and 6.2. Moderate Work Efforts, 66F to 85F temperature of 'Hazardous Waste Cost Contror by RASelg. 
Modifications were made to reflect a 10 hour work day and no buddy system or support team for levels D. mC and C. 
The worker-buddy and support team members, if required. may be covered under Construction Mgmt (Rad Techs). 

I" I n L  I COOLDOWNS PER DAY 

AIR TANK REPLACEMENT QW 
NIA I 

I n i  

NOTE Adjust Work Minutes per Day' basis to: 5 - 8's. or leave as 4 - Io's. Any olher circumstances, over-ride the minutes per day. 

.. Assumption based on work performed in May. June, July 8 August, pmating cost over one year. Adjust % b indnridual circumstances. 

08120/99 

OQ.0560 
CONTRACTOR - Stated in M 9 9  DOLLARS PAGE 2 OF 2 
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1 HEALTH PHYSICS 
PROJECT: D&D Cement Stabilization 

CLIENT: DOE 
WBS NO.: 2.1.3.G.P 

ESTIMATE NO.: C4981204R2 FLUOR DAWlEL 
DATE: 20-Aug-99 
ESTIMATOR: Wagner 
LOCATION: FERNALD 
TASK NO.: 4S11 B 

PPE"s - PERSONAL PROTECTIVE EQUIPMENT 

PER NO.OF 
SUBCONTRACTOR REQUIRED PURCHASES I UNIT 1 WKR WORKERS I I 
RUBBER BOOT COVERS-(1)PR.PER WORKER PR 12.70 6 01 $0 DlCIB 
RPR wIHALF FACE MASK - (1) PER WORKER EA 22.30 6 0 ;  $0 C 
RPR WIFULL FACE MASK - (1) PER WORKER EA 174.00 6 01 $0 C 

EA 1894.00 0 ;  $0 B 2 SCBA 
COOL VESTS EA 137.50 6 O !  $0 CIB 
rHERMO STRIPS EA 50.00 6 01 $0 CIB 

SUB-TOTAL It $0 1 

TOTAL PPE's (FORWARD TO PAGE 2 OF 2 ) 

OTHER PPE's SUCH AS HARD HAT, SAFETY GLASSESIGOGGLES, STEEL TOED SAFETY SHOES, HEARING PROTECTION, 
ARE CONSIDERED THE SUBCONTRACTORS RESPONSIBILITY AND ARE COVERED IN HIS OVERHEAD EXPENSE. 
COSTS OF FD FERNALD SUPPLED PPE's, SUCH AS COTTON COVERALLS, EXCHANGE OF RUBBER BOOT COVERS AND 
RESPIRATORS FOR CHANGEOUTS AND CLEANING OF SAME IS INCURRED BY FD FERNALD AND COSTS ARE NOT INCLU[ 
AS PART OF PROJECT COSTS AT THIS TIME. 

08/20/99 

I .. . .  . - , ,  + .  a 
J 9  

CONTRACTOR - Stated in IT99 DOLLARS 
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r 
HEALTH PHYSICS 

HOURS RATE I LABOR$ 
BI-MONTHLY BIOASSAY 6 1 50 278 $20.29 I $5,640- 

DESC. 
PHYSICAL (3hrs), IN-VIVO (1 hr) 
BASELINE PHYSICALS 
ANNUAL PHYSICALS 
EXIT (TERMINATION) PHYSICALS (IN-VIVO) 

I 

AVG. 
QTY HRS WKR TOTAL LABOR TOTAL 

HOURS RATE 1 LABOR$ 
1 4 50 200 $20.29 I $4,060 
01 4 50 0 $20.29 j $0 
I 1  1 50 50 $20.29 1 $1.010 

I 

TESTS HRS TOTALHOURS AVG. RATE I LABOR $'S I 
45 2 90 $20.29) $1,800 . I 

NO.OF TESTING AMNO. CHANCE/ NO.OFWKRS. CONSTR 
WKRS. DAYS OF- DAY FOR THIS 1 I D ~ ~ ~ k T  I WORKING 
TESTED 

08/20/99 

PERYR PUIDI\I I FORTEST I ESTIMATE I FOR PROJECT DAYS 

800562 
CONTRACTOR - Stated in FY99 DOLLARS PAGE 2 OF 2 

.WORK DELAYS CAUSED BY MONITORING I 1.0%1 I $1.532.030 I $15.300 II 
I LABOR $'s I 

WORK DELAYS CAUSED BY RAD CHECKING I 1 .O% I I $1.532.030 I $25.300 1 7  
11 TOTAL II TOTAL I1 GRAND 
11 LABOR 11 m r L .  II TOTAL 

TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET 11 $43.100 11 $ 138.800 11 $ 181.900 ~ 



8 1  1 3  

a. 
b.: 

ACTIVITY DURATIONS 

DATE of EST. to MID-POINT 
OF ACTMTY DURATION 

125.81 MONTHS 
01 MONTHS 

FLUOR DANIEL 

'ROJECT: D8D Cement Stabilization 
STIMATE NO.:C4981204R2 
:LIENT: DOE 
VBS NO.: 2.1.3.G.P 

EST. START MID 
, ACTIVITY I DATE I DATE I POINT I ACTIVITY I DURATION 

OPERATIONS I I I I 0 I MONTHS 

DATE: 2O-A~g-9! 
ESTIMATOR: Wagner 
LOCATION: FERNALD 
TASK NO.: 4 S l i  B 

EST. START 
ACTIVITY 1 DATE I DATE I F'%T I 'Zfk I ACTIVITY DURATION 

I 

ACTIVITY DURATION IS USED IN DETERMINING NUMBER of WORKERS for CERCWSAT TRAINING HOURS 
and HEALTH PHYSICS COSTS. 

F:ESTIMATE\SILOS\CEMENT 2ETAFFC2B.WK4 

08/20/99 

0005G3 
CONTRACTOR - Stated in M99 DOLLARS PAGE 1 OF 1 



. 
I ES TlMATE SUMMARY SHEET I 

820 
1,140 
1.743 
2,204 
4,520 
1,400 

. .  

. 

PROJECT: Vendor "6" (lTAIRCS D & 0) DATE: ' 20.Aug.99 
ESTIMATE NO.: C498 1003 F ESTIMATOR: T Wagner 

CLIENT: DOE "FERNALU LOCATION FERNALD ~ 

'BS NO.: 2.18.6.0 TASK NO.: 4SWRA 
ITEM DESCRIPTION 

ITEM N0.7 PremobiruationlMobization 

. $8,200 

I .. Full Scale Mock-up System 

II  
111 . Silo Waste Retrieval System 

IV Transfer Tank Area 
Demobilization Cost 

RCS Phase 1, 11, & 111 

$801 $13,800 

$2,500 S3,50[ 

. . . . . ...- . ~--. . -j....2._:.-4 )ligcf FIELO COSTS TOTAL . .,p;Lf .- '.;;;&< 3%;;: -'::.%zj 

IUPERVISION CONTRACTOR - STAFF 

;MALL TOOLS & CONSUMABLES @ 3% 
IISC. EQUIP. RENTAL (See Equipment Schedule] 

'ERDIEM I SUBSISTANCE 

EMPORARY FACILITIES & UTILITIES 
IO6 CLEANUP 6 1  
iAFETY 3% 
4EALTH PHYSICS SIC 
FRCLA -40 HRsRE . 
.€TISITE ACCESS & JOB SPECIFIC TRAINING 

PAYROLL BUROENS & BENEFITS 
OVERHEAD & PROFIT 
BOND 
SALES TAX 

$32,000 
$23,100 
$35.300 
544,600 

$91,500 
543,000 

$269,500 
$209,800 

$7,200 
$278,400 
$76.800 
$21,600 
S 14,400 

$7,200 

... .. .. . . - . . . .  

WASTE OISPOSITION - MGMT. * FO FERNALO 

'' 

532 
532 
23 1 

1,145 
760 
380 

L 

- 
- 
- 

11,8271 $20.35 
8,960 

' 

- 
- 
- 
- 

$248,100 
$14,900 

$3,100 

PROJECT MANAGEMENT * FLUOR DANIEL FERNALO 
FIELO PREPARATION 

PROJECT CLOSE OUT .... .., 1 . . 

S 17,000 

LABOR $ 

S 1 7,400 
523,100 
$35,300 
544,600 
$91,500 
$28,800 

$240,700 
$209,800 

5 10,800 
$10,800 
$4,700 

$23,300 
$15,500 
$7,700 

$298,300 

$580,900 
t821AOC 

$1,43195t 

$8.2001 $16,3001 $4,300 

$7,200 
$278,400 

$76,800 
s 10.800 
$3,600 
$2,500 

. $11,000 

$lA31.400 12396100 $3503,800 156,900 57,388,400 
1963,200 $1 17,300 $26,600 I $1,107,100 

- '' I S97,iO :, $94,200 $3,100 . . 
$1,0!37AOO $120,400 $26,600 $1,204,400 
$123,8001 $9.5001 $6,7001 I $140.000 
$123.800 $9500 $6,700 $140,000 

- . .  -- .. . .  . . , : - . . _. . - . . . . . . . - - . . .. . .  . . .  . . . . -. - . -  . - . .  . .  _ .  . . . 

.. . .. . - ._ __ . . . . . - . .  . _  . .  .. . - - - . .. . . . - _. - - - -- - ..-. - _. . . . .  
I ( '  

. .  . .  
08/20/99 . SUBCONTRACTOR 018564 .. - , PAGElOF3- 
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APPENDIX 'B' 

DATE: 20-Aq-! 
- -  8 1 1 3  EFFICIENCY FACTORS 

'ROJECT: 

XIENT: DOE FLUOR BAWIEL LOCATION FERNALO 

lSTlMATE NO.: U98im 

NBSNO.: z . 1 . x ~ ~  

S i b  1 & 2 Eemnt St-s) 
ESTIMATOR: J. ELLIS 

TASK NO.: 4SllB 

EXAMPLE 

STANDARD CHARTMANHOURS P NET 100 .__ 

... 
14.0 
114 

SITE SPECIFIC (SEE APPENOIX A 1 e-9 
SIT - BASE UNIT MANHOURS 

OVERTIME PRODUCTIVITY FACTOR 
(SEE DETAIL WORKSHEET BACK-UP) 

TASK SPECIFIC (confined space, 
high elevation,rongestion, etc) 

0.00% 0 
114 

0.0% 0 
114 

PPE SPECIFIC (Based on current data 
and estimating knowledge) 

THESE EFFICIENCY FACTORS WERE APPUED INDIVIOUALLY 
THROUGHOUT THE ESTIMATE AT A TASK SPECIFIC LEVEL, 
TO OBTAIN A MORE ACCURATE ACCOUNT OF OVERALL 
EFFICIENCY IMPACT DUE TO PPE RE(1URIMENTS IN 
HANDLING CONTAMINATED AN0 HAZARDOUS WASTE. 

PAGE 1 OF 2 SUBCONTRACTOR 0468575 omo/99 



EFFICIENCY FACTORS 

NET PRODUCTIVITY MULTIPLIER I 1.041 1.711 1.791 247 i 4.26. 

PROJECT: 
ESTIMATE NO.: e4981005 

Sibr 1 & 2 Cast Stlbitiatian~~S~ 

CLIENT: ' .  DOE 
WBS NO.: 2.1.3.69 

FLUOR DAWlEL 
FERMAMD!~ 

DATE 2BAug.9 
ESTIMATOR J. ELLIS 
LOCATION FERNALO 
TASK NO.: 4 S l l B  

PPE MULTIPLIER DEVELOPEMENT I 
WORKER.BUOOY 

There factors were based M Tables 6.1 and 6.2 Moderate Work Efforts. 66F to 85F temperature of Hazardous Waste Cost Control' by RASelg. 
Modifuations m made to reflect a 10 how work day and M buddy system or support team for levels 0, mC and C. 
The workerhddy and sqport team members, if required, may be cowed under Construction Mgmt. Dlsd Techt). 

08120199 SUBCONTRACTOR OQ0576 PAGE 2 OF 2 



8 1 1 3  APPENDIX "C" 
I 

UNIT 
DESCRIPTION UNIT COST 

S'S PPE LEVEL C I C+ I B : FIHF MASK w/RESP.&CART. 
TYVEK COVER-ALL wIHOOD & BOOTIES. DISPOSABLE EA 4.46 
TYVEK COVER-ALL wIHOOD & BOOTIES * DISPOSABLE EA 4.46 
GLOVE LINER - DISPOSABLE PR 0.24 
GLOVE, LASTEX - DISPOSABLE PR 0.26 
GLOVE, WORK - DISPOSABLE PR 1.02 
APR CARTRIDGES - DISPOSABLE PR 11.74 

SUB-TOTAL 22.18 

HEALTH PHYSICS d 

* NO. OF CHANGE OUTS PER WORKER PER DAY 
Man Days (TOTAL HOURS worked in PPE's Div. by WORK HOURS I DAY) 

MANDAYS ' MAT'L.$'s LEVEL 
4 0 $0 CIC+IB 
4 0 SO C I C+I B (DOUBLE PPE) 
4 0 $0 CIC+IB 
4 0 $0 CIC+IB 
4 0 SO CIC+IB 
4 0 $0 CIC+IB 
4 ''Soli 

PROJECT: Silos 1 & 2 Cement StabilizationlFS) 

--_ - - 
GLOVE, LASTEX - DISPOSABLE 
GLOVE, WORK - DISPOSABLE 

ESTIMATE NO.: C4981005 
CLIENT: DOE 
WBS NO.: 2.1.3.G.P 

- .- --- ~ - .- __.- 
PR 0.26 4 01 . $0 mC 
PR 0 ;  SO mC 1.02 4 

I r .... 

FLUOR DANIEL 

SUBCONTRACTOR REQUIRED PURCHASES I UNIT 
RUBBER BOOT COVERS-(l)PR.PER WORKER . PR 
APR wIHALF FACE MASK - (1) PER WORKER EA 
APR wIFULL FACE MASK - (1) PER WORKER EA 
SCBA EA 
COOL VESTS EA 
THERM0 STRIPS EA 

DATE: 20-Aug-99 
ESTIMATOR .. J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4S11B 

WKR. WORKERS I I 
12.70 6 48; $3.658 DICIB 
22.30 6 0 '  $0 C 

174.00 6 0 ,  SO C 
1894.00 2 01 SO B 
137.50 6 48; $39,600 CIB 
50.00 6 48' $14,400 ClB 

CAPITAL PLANT 
PPE% - PERSONAL PROTECTIVE EQUIPMENT 

SUB-TOTAL II $57,660 1' 

. ~ ~-~ __. _ _  ~ 

LT.WT. DISPOSABLE COVERALLS WIHOOD & BOOTIES 1 PR I 4.461 4)  0 '  $0 I mC 
GLOVE LINER - DISPOSABLE PR I 0.241 dl 0 '  t o  I mC 

TOTAL PPFs (FORWARD TO PAGE 2 OF 2 1 

OTHER PPFs SUCH AS HARD HAT, SAFETY GLASSESIGOGGLES, STEEL TOED SAFETY SHOES, HEARING PROTECTION, 
ARE CONSIDERED THE SUBCONTRACTORS RESPONSIBILITY AND ARE COVERED IN HIS OVERHEAD EXPENSE. 
COSTS OF FD FERNALD SUPPLIED PPFs, SUCH AS C O l l O N  COVERALLS, EXCHANGE OF RUBBER BOOT COVERS AND 
RESPIRATORS FOR CHANGEOUTS AND CLEANING OF SAME IS INCURREO BY FD FERNALD AND COSTS ARE NOT INCLUDED 
AS PART OF PROJECT COSTS ATTHIS TIME. 

08120199 SUB-CONTRACTOR 0005?7 * ,  
PAGE 1 OF 2 



HEALTH. PHYSICS 

ESTIMATE NO.: C4981005 
CLIENT: DOE 
WBS NO.: 2.1.3.G.P 

I PROJECT: Silos 1 81 2 Cement Stabilization(FS) 
I 

PHYSICAL (Jhrsl, IN-VIVO (1 hr) HOURS I RATE I LABORS 
BASELINE PHYSICALS 1 4 134 536 $21.98 i $11.780 
ANNUAL PHYSICALS 1 4 134 536 $21.98 I $11,780 
EXIT ITERMINATION) PHYSICALS (IN-VIVO) 1 1 1341 134 $21.98; $2,950 
SU B-TOTAL I 1  $26,510 7 

RATE 1 'LABORS HOURS 
BI-MONTHLY BIOASSAY 9 1 134 1203 $21.98 1 $26,450 

I 

DATE 

WORK DELAYS CAUSED BY MONITORING I O.O%I 

LOCATION: FERNALD 
TASKNO.: . 4S11B 

THRU 
SAFETY LABOR $'s 1 
$6,921,693 s o l i  

-MEDICAL MONITORING - 
CAPITAL - PLANT 

MEDICAL - PHYSICAL and IN-VIVO MONITORING -LOST WORKER TIME for RAD II WORKERS ONLY 
AVG. 

DESC. 1 LABOR 1 TOTAL I 

RADIATION IN-VITRO SURVEILLANCE - LOST WORKER TIME for RAD I1 WORKERS ONLY I 
AVG. I 

DESC. I QTY I HRS I WKR 1 TOTAL 1 LABOR I TOTAL 

RANDOM DRUG TESTING 
WKRS 1 TESTS I HRS I I LABOR $3 I 

$21.981 $8,800 . I 11 I 200 1 2  1 400 
CONSIR 

WORKlUG I CHABCES 

P A Y  FOB TEST I no.of WKRS. 

F O R W S  

no. of TESTING CHANCEJ 

wI[RT I OATS I ?: I DAY 

I I LABOR s's I 
NORKDELAYSCAUSEDBYRADCHECKING I 2.0%1 I $6,921,6931 $138.4001[ 

11 GRAND 11 TOTAL )I TOTAL 
(1 LABOR 11 MATL. II TOTAL 

TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET 1-11 $57,700 11 -5257,900 

11 23R5WIC498105V.WKQ 

08/20/99 
.. . 
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APPENDIX "D" 

EST. START MID COMPL 
ACTIVITY I DATE I DATE I POINT I DATE 1 ACTIVITY (DURATION 

:oi3%-20021 03-Jul-2003 ~01~J&2005 1 36.11 MONTHS 
OPERATIONS 1 I I 36.11 MONTHS 

'ROJECT: . . Silos 1 & 2 Cement StabiliuationBSl 
STIMATE NO.: C4981D05 
NEW DOE 
HBS NO.: 2.1.3.G.P 

ACTIVITY DURATIONS - 8 1 1 3  

DATE 20-Aug-9E 
ESTIMATOR .J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4S11B 

a 
b 

ACTIVITY DURATION IS USED IN DETERMINING NO. OF WORKERS FOR CERCLAISAT AND HEALTH 
PHYSICS COSTS. - 

08/20199 
. .  

SUBCONTRACTOR 
000579 
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APPENDIX "E" 

HEALTH PHYSICS 
PROJECT: 

ESTIMATE NE4981005 ESTIMATOR J. ELLIS 
CLIENT: DOE LOCATION: FERNALD 
WBS NO.: 2.1.3.G.P TASK NO: 4S11 B 

PLANT OPERATIONS , 

Silos 1 & 2 Cement StabilirationlFS) 
DATE 20-A~g-99 

-MEDICAL MONITORING - 
MEDICAL - PHYSICAL and IN-VIVO MONITORING - LOST WORKER TIME for RAD II WORKERS ONLY 

AVG. I 
DESC. I TOTAL 1 LABOR 1 TOTAL I 

PHYSICAL (3hrsI. I N W M I  (IhrI 
BASELINE PHYSICALS 1 
RNNUAL PHYSICALS 4 
EXIT (TERMINATION) PHYS .C 1 

HOURS RATE I LABORS 
4 134 5361 $21.98/ $11,780 
4 134 2144: $21.98' $47,130 
1 134 1341 $21.98 $2,950 

RADIATION IN-VITRO SURVEILLANCE - LOST WORKER TIME for RAD II WORKERS ONLY 1 
I I I I I AVG. I I 

SUB-TOTAL 

DESC. I OTY 1 HRS I WKR I TOTAL' I LABOR I TOTAL I 

i--Tmmlssl.ssoll 

BI-MONTHLY BIOASSAY 
I I I I 1 

I 
SUB-TOTAL l i s 2 6 , 4 5 o 1 1  

HOURS ' RATE 1 LABORS , 

9 1 134 1203 $21.98 I $26,450 
I 

WORK DELAYS CAUSEO BY1 0.0% I 

WORK DELAYS CAUSEO BY1 l.O%I 

o p m n o n  

FORTIUS I IDAYFORTEST I WORXIMG 

CHAMCEI BROFWKRS. I CliMlQS I UO.OF TESTIUG 

WKBS. I DAYS I :z I DAY 

_ _ _ _ _ _  
SAFETY f LABOR $'s 1 
$37,496,256 $ 0 1 1  

LABOR s's 1 
137,496,256 $ 3 7 5 . 0 0 0 1 ~  

TESTE0 PERYR ffl  D11 I FOREST I ESTIMATE 1 FORPRWECl I DAYS 

2500 I 226 I 11 I 0.0044 I 150 I 0.66 I 792 

TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET 
MAT'L TOTAL 

1$486.300)153.491.100/IS3977A00 

M123R5WIC4981 OW.WK4 

PAGE 2 OF 2 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-MX)l 

2 C.4.6.1 Introduction 

3 The project management cost estimate is summarized in.Table C.4.6-1, 

4 

5 

6 Project organizational charts. 

The project management cost for the Chemical Stabilization - Cement-based alternative was 

prepared as detailed estimates based on Silos Project FY98 actuals, and the current Silos 

TABLE C. 4.6-1 
TOTAL PROJECT MANAGEMENT COST 

Annual FDF Project Management Cost 

Silos 1 and 2 Remediation Schedule Duration 

$2,113,080 

1 0  years 

Total Project Management Cost $21,130,800 

<END OF PAGE> 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

1 

2 

3 

4 

5 

6 

7 

8 
9 

1 0  

11 

12  

13 

1 4  
15 

16  
17 

18 

19 
20 

C.4.6.2 Estimate Basis 

The cost estimate basis for the project management cost of the Chemical Stabilization - 
Cement-based alternative is comprised of the following six sections: 

0 Assumptions, 

0 Inclusions, 

0 Exclusions, 

0 Format and coding, 

0 Methodology, and 

0 References. 

C.4.6.2.1 Assumptions 

The following general assumptions were used in the preparation of the project management 

estimates: 

1. 

2. 

3. 

4. 

5. 

Costs are expressed in  FY99 dollars. 

FDF project management labor is based on the current Silos Project organizational 
structure. 

Throughout the project, FDF project management labor is dedicated 100% t o  
supporting the Silos 1 and 2 material full-scale remediation project. 

Labor cost is based on a 40-hr/week schedule. 

FDF project management for the Silos 1 and 2 material full-scale remediation project 
is a level-of-effort support throughout the project duration from FYOO thru FY10. 

<END OF PAGE > 

c-4-37 OC8.586 



Revised Feasibility Study for Silos 1 and 2 
40730RP-0001 

1 C.4.6.2.2 Inclusions 0 -- 8113 
2 The project management cost estimate includes the following cost elements: 

3 Project management labor; and 

4 Project management office supplies. 

5 C.4.6.2.3 Exclusions 

6 The following elements of cost are excluded from the project management cost estimate: 

7 

8 

9 

10 
11 

12 
13 

l a  

Silos 1 and 2 material full-scale treatment facility capital cost; 

D&D cost; 

Premium time cost for overtime; 

Cost of operation of the FEMP AWWT and other site support functions (security, 
fire department, etc.); 

Waste shipping and transportation cost (container cost, transportation cost, burial 
cost); 

Silos 1 and 2 material full-scale remediation O&M; and 

Cost of FEMP project management oversight (human resource, project control, 
environmental monitoring, etc.). 

17 C.4.6.2.4 Format and Coding 

18 

19 centers: 

The project management cost estimates are compiled and summarized into the following cost 

20 FDF labor; and 

21 Material . 

22 The following discussion provides a brief description of the cost centers. 

23 FDF Labor Cost 

24 

25 

FDF labor cost is the cost for FDF labor associated with project oversight and project 

management of the Silos 1 and 2 material full-scale remediation activities. This cost includes 

26 wages, benefits, and burdens. The FDF labor cost is based on the DOE approved FY99 

7 planning labor rates. e 
C-4-38 



Revised Feasibility Study for Silos 1 and 2 
40730RP-0001 

1 

4 

10 
11 

1 2  

13 

1 4  

15 

1 6  
17 

18  

19 

20 

Material Cost 

Material cost is the cost for office supplies. 

C .4.6.2.5 Methodoloay 

The following methods were used t o  prepare the project management cost estimate: 

FDF Labor Cost 
An activity-based level-of-effort support estimate was developed using Silos Project FY98 

actuals and the current Silos Project organizational structure. The FY99 plan labor rates 

were then applied to  the labor resources t o  obtain the FDF project management labor cost 

estimate. 

Material Cost 
The material cost estimate is based on the Silos Project FY98 project management actual 

material cost. 

C .4.6.2.6 References 

The following references were used to  prepare the project management cost estimate: 

0 

0 

Silos Project Organization Charts, dated July 23, 1999; and 

FY98 12-month spread for control account 4PM1 A, "Project Management" from 
the  FEMP project control system. 

C.4.6.2.7 Attachment 

Detailed project management cost summary for the CHEMl alternative, prepared by the FDF 

cost estimating team, is attached to this section. 

c-4-39 (bP0.588 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

Attachment C .4.6.l 

Project Management Cost Estimate Summary for 

Chemical Stabilization - Cement-based 

. >. . .  

C-4-40 



ai! 



<THIS PAGE INTENTIONALLY LEFT BLANK> 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

- 81113 

NTS Burial Cost 

Risk Budget 

01 
2 

3 

4 

$ 9,664,020 

$ 3,161,140 

C.4.7 Waste Disposal Cost Estimate 

C.4.7.1 Introduction 

The waste disposal costs for the Chemical Stabilization - Cement-based (CHEM1) alternative 

are summarized in Table C.4.7-1. 

TABLE C. 4.7-1 
WASTE DISPOSAL COST 

CHEMICAL STABILIZATION - CEMENT-BASED 

I o D i s p o s a l  Containers Cost I $ 32,061,450 

I Transportation Cost I $1 2,763,800 

_ _ _ ~  ~ r Total Waste Disposal Cost Estimate I $57,650,410 

5 

6 

7 

The waste disposal cost estimate for the CHEMl alternative was prepared based on the waste 

loading assumptions documented in the Basis of Design and Description (Appendix G), quotes 

for containers and transportation services, and FY99 NTS volumetric burial fees. 

<END OF PAGE > 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 
14 

15 

16 

17 

18 
19 

20 

21 

.C:4.7.2 Estimate Basis 

The cost estimate basis for the waste disposal cost of the C H E M l  alternative is comprised of 

the following six sections: 

0 Assumptions, 

0 Inclusions, 

0 Exclusions, 

0 Format and coding, 

0 Methodology, and 

0 References. 

C.4.7.2.1 AssumDtions 

The following general assumptions were used to  prepare the estimates: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8.  

Costs are expressed in FY99 dollars. 

The wasteform produced by the Chemical Stabilization - Cement-based process 
contains 5 % honeycombing airpockets. 

Waste loading of the cement is 30 wt%. 

Mode of transportation to the NTS is via truck. 

Truckload capacity is 42,000 Ib. 

The wasteform produced by the Chemical Stabilization - Cement-based process will 
have 1 % of out of specification cement requiring rework. 

The treated Silos 1 and 2 material is disposed at the NTS. 

The treated Silos 1 and 2 material meets the NTS WAC. 

(2-4-42 c)coc93 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

, 1 C.4.7.2.2 Inclusions 

- .  

2 The waste disposal cost estimate includes the following cost - .  e I em e nt s : 

3 0 Shipping containers; 

4 

5 0 Disposal at the NTS. 

0 Shipment of the treated waste via truck t o  the NTS; and 

6 C.4.7.2.3 Exclusions 

7 The waste disposal cost estimate excludes the following elements: 

8 

9 0 D&D cost; 

0 Silos 1 and 2 full-scale treatment facility capital cost; 

1 0  0 Disposal cost of D&D debris; 

11 
12  department,-etc.); 

13  

0 Cost of operation of AWWT and other site support functions (security, fire 

Silos 1 and 2 material full-scale treatment facility O&M cost; and 0 

0 Cost of FEMP project management oversight (human resource, project control, 
environmental monitoring, etc.). 

16  C.4.7.2.4 Format and Coding 

17 The waste disposal cost estimate is compiled and summarized into the following cost centers: 

18 0 Waste disposal container; 

19 0 Transportation; 

20 0 NTS burial; and 

21 0 Risk budget. 

22 C.4.7.2.4.1 Waste Disposal Container Cost 

23 Waste disposal container costs are the costs for shipping containers and liners. 
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Shipping/disposal 

1 C.4.7.2.4.2 Transportation Cost 

6,078 $5,275 $32,061,450 

2 

3 NTS. 

Transportation cost is FDF's cost for transporting the treated Silos 1 and 2 material t o  the 

4 C.4.7.2.4.3 NTS Burial Cost 

5 Burial costs are the costs for the burial and management of the material disposed at the NTS. , 

6 C.4.7.2.4.4 Risk Budget 

7 

8 packaging and transportation. 

Risk budget is added to  the estimate for risk and uncertainties associated with waste loading, 

9 C.4.7.2.5 Methodoloav 

10 The methods used t o  prepare the waste disposal cost estimate are discussed next. 

11 Waste DisDosal Container Cost 

12 

13 

1 4  

15 

The shipping container cost estimate is based on quotes of using a container with a high 

density concrete with wire screen reinforcement. This container does not have the same 

dimensions as the certified SEG container; but, its cost is assured t o  be close t o  the cost of 

the SEG container because it's similar in design and materials of construction. 

Table C.4.7-2 presents a summary of the containers required to dispose the treated Silos 1 

and 2 material at the NTS. 

TABLE C. 4.7-2 
WASTE DISPOSAL CONTAINER SUMMARY 

~~~~ 

Container 1 Quantity ' I Unit Cost I Total Cost I 
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1 TransDortation Cost 

- -  . -  

-’-- 8113 
2 

3 

4 

5 truck shipment. 

A total of 3,039 truck shipments (2 containershruck shipment) is required t o  transport the 

treated Silos 1 and 2 material to  the NTS. The transportation cost estimate is based on FY99 

average shipping costs, via truck, to  the NTS. The transportation cost estimate is $4,200 per 

6 NTS Burial Cost 

7 

8 

9 waste disposed. 

The burial cost estimate is based on the FY99 burial rate negotiated between the FEMP and 

the NTS. The burial cost estimate is based on a volumetric rate of $7.50 per cubic feet of 

10  Risk Budaet 

11 

12 

1 3 

The risk budget was calculated based on the potential risk associated with waste loading, 

shipping and waste disposal. The risk factor was determined by the FDF team based on 

historical data and professional judgement (see Table C.4.4-9). 

1 4  C.4.7.2.6 References 

15 0 Basis of Design and Description (Appendix GI. 
16 POP Final Report (Appendix H, Attachment H3). 

17 C.4.7.2.7 Attachments 

18 

19 

Detailed waste disposal cost summaries. for the CHEM 1 alternative, prepared by the FDF cost 

estimating team, are attached to  this section. 

<END OF PAGE > 

I . .  c-4-45 



<THIS PAGE INTENTIONALLY LEFT BLANK. > 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

Attachment C.4.7 .I 

Waste Disposal Cost Estimate Summary for 

Chemical Stabilization - Cement-based 
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8 1 1 3  
1 C.4.8 Cost of Money Estimate 

2 C.4.8.1 Cost of Money Analysis 

3 

4 

5 

6 

7 

8 

9 

Cost of money is the cost incurred by the Silos 1 and 2 material full-scale remediation 

contractor t o  finance the engineering cost, start-up cost, and capital cost. This cost assumes 

that the contract for the Silos 1 and 2 material full-scale remediation project will be structured 

similar t o  the Silo 3 project contract, which shifts the financial liability and risk of the project 

t o  the contractor. Thus, the contract requires the contractor t o  finance engineering, capital, 

and start-up costs and be reimbursed for these activities on a predetermined, pay-item 

schedule once operations are successful. 

10 

11 

12 

The cost of money in Table C.4.8-1 was calculated by establishing a contractor's cash output 

and cash input schedule and applying a finance rate of 8%. The Silos 1 and 2 project 

remediation schedule in Figure 3.4-2 was used as the basis for activity durations. 

TABLE C. 4.8-1 
COST OF MONEY FOR 

CHEMICAL STABILIZATION - CEMENT-BASED 

I Cost of Money $27,567,063 I I 
1 4  C.4.8.2 Attachment 

15 

16  

The cost of money analysis summary for the CHEMl alternative, prepared by the FDF cost 

estimating team, is attached t o  this section. 

<END OF PAGE > 
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Cost of Money Estimate for 

Chemical Stabilization - Cement-based 
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Cement Stabilization 

FLUOR DANIEL FERNALD 
FULL SCALE REMEDIATION 
COST OF MONEY MODEL 

SUBCONTRACTOR "PAY OUT" SCHETIULE 

Pay Item 
Number Descript:m 

FY02 FY03 FY04 FY05 FY06 FY07 FYO8 FYO9 FYlO 
Total Amount 

1 .O PRE-MOBILIZATION 

TOTAL 1 .O (In ESCAl ATED Dollars) $27,316,519 $8,850,825 $9,100,463 $9,365,231 $0 $0 $0 $0 $0 $0 
2.0 MOBILIZATION 8 CONSTRU ZTION 

TOTAL 2.0 (in ESCAl ATED Dollars) $59,212,729 $0 $0 $29,193,691 $30,019,038 $0 $0 $0 $0 $0 

3.0 START-UP PREPARATIONS 

TOTAL 3.0 (in ESCAl ATED Dollars) $1,361.886 $0 $0 $0 $1,361,886 $0 $0 $0 $0 $0 

4.0 PRE-OPERATIONAL ASSESSMENT 

TOTAL 4.0 (in ESCAl ATED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

5.0 WASTE TREATMENT 

TOTAL 5.0 (in ESCAI ATED Dollars) $42,903.967 $0 $0 $0 $0 $13,894,734 $14,297,787 $14,711.447 $0 $0 

6.0 FINAL WASTE TREATMENT 

.. 
7.0 FAClLl 

TOTAL 7.0 (in ESCALATED Dollars) $30,295.109 $0 $0 $0 $0 $0 $0 $0 $30,295,109 $0 . ' 'I 
.' ' 

8.0 DEMOBILIZATION 

bs 
w 

TOTAL 8.0 (in ESCAl ATED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

(0 

$8,162,287 $16,324.573 W9,930,681 $76,528,823 $87,973,220 $99,417,616 $1 10,862,013 $133,768.713 $133,768,713 



e 
SUBCONTRACTOR "PAY IN" SCHEDUL E 

Pay Item 
Number Descriptio.! 

Cement Stabilization 

Total Amount Fyo2 Fyo3 - FY04 - FY05 Fyo6 - FY07 - FY08 Fyo9 Fylo 
1 .O PRE-MOBILIZATION 

TOTAL 1 .O (in ESCAU TED Dollars) $30,819,025 $0 $0 $0 $0 $7,432,423 $7,648,020 $15,738,582 $0 $0 
2.0 MOBIL 

TOTAL 2.0 (in ESCAU TED Dollars) $64,046,903 $0 $0 $0 $0 ' $15,445,774 $15,893,819 $32,707,310 $0 $0 

3.0 START-UP PREPARATIONS 

TOTAL 3.0 (in ESCAU TED Dollars) $1,452,821 $0 $0 $0 $0 $350,367 $360.531 $741,923 $0 $0 

4.0 PRE-OPERATIONAL ASSESSMENT 

TOTAL 4.0 (in ESCAU TED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

5.0 WASTE TREATMENT 

TOTAL 5.0 (in ESCAU TED Dollars) $43,211,561 $0 $0 $0 $0 $0 $0 $10,421,050 $10,723,340 $22,067,170 

6.0 FINAL WASTE TREATMENT 

TOTAL 6.0 (in ESCAU TED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

.. 
7.0 FACILITY SHUTDOWN AND D'SMANTLEMENT 

TOTAL 7.0 (in ESCAU TED Dollars) . $30,295.109 $0 $0 $0 $0 $0 $0 $0 $30,295,109 $0 

8.0 DEMOBILIZATION 

db 
$0 $0 $0 $0 CI TOTAL 8.0 (in ESCAU TED Dollars) $0 $0 $0 $0 $0 $0 

2of3 



Cement Stabilization 

COST OF MONEY RATUYR Fyo2 Fyo3 - FY04 Fyo5 - FY06 - F YO7 - FYO8 Fyo9 - FYlO COST OF MONEY CALCULATION 

MONTHLY "PAY OUT" AM01 NTS Prime Rate 8/4/99 
PLUS - YEARLY COST OF M INEY INCREME 8.00% 

$8,162,287 $8,162,287 $33,606,108 $26,598,142 $1 1,444,397 $1 1,444,397 $1 1,444,397 $22,906,700 $0 
0 $652,983 $1,358,205 $4,155.350 $6,615,629 $5,843,191 $5,008,957 $1,890,745 $2,042,005 

$0 $0 $0 $0 $27,715,503 $27,715,503 $55,431,007 $22,906,700 $0 LESS YEARLY " PAY IN" AA"0UNTS 

OUTSTANDING YEARLY INCREMENTAL VALUES 
OUTSTANDING CUMULATIV 3 VALUES 

$8,162,287 $8,815270 $34,964,313 $30,753,491 ($9,655,478) ($10,427,916) ($38,977,653) $1,890,745 $2,042,005 
$8.16237 $16,977,556 $51,941,869 $82,695,360 $73,039,882 $62,611,966 $23,634,314 $25,525,059 $27,567,063 

27,567,063 
90,939,883 

30f3  
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Section Cost Element 

0 l. 

Estimated Cost 

8 1 1 3  C.5.0 CHEMICAL STABILIZATION - OTHER 

c.5.3 

c.5.4 

2 C.5.1 Cost Estimate Summary: Chemical Stabilization - Other 

Engineering Cost $23,808,860 

O&M $82,509,274 

3 C.5.1.1 Introduction 

c.5.5 

C.5.6 

c.5.7 

4 

5 

The summary cost for the Chemical Stabilization - Other (CHEM2) is $302,461,680 in FY99 

dollars as shown in Table C.5.1-1. 

D&D Cost $36,356,603 

Project Management Cost $21,130,800 

Waste Disposal Cost $55,365,750 

TABLE C. 5.1-1 
SUMMARY COST ESTIMATE FOR 

I Capital Cost 1 $55,664,843 I 

I Cost of Money 1 $27,625,550 I 
1 C.5.1 I Summary Cost (Un-escalated) -1- ~ $302,461,680 I 

6 Supporting information for the Chemical Stabilization - Other (CHEM2) cost estimate 

7 elements is provided in Sections C.5.2 through C.5.8. 

8 C.5.1.2 Attachment 

9 

10 

The cost estimate summary for Chemical Stabilization - Other (CHEMZ), prepared by the FDF 

cost estimating team, is attached t o  this section. 

C-5-1 
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Attachment C.5.1 . I  

Cost Estimate Summary for 

Chemical Stabilization - Other 
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Section Cost Element 

C.5.2 Capital Cost Estimate Basis: Chemical S 

Estimated Cost 

8 1 1 3  

C.5.2.2.4.1 

C.5.2.2.4.2 

abilization - Other 

Pre-mobilization $678,000 

DFC $24,916,343 

C.5.2.1 Introduction 

C.5.2.2.4.3 

C.5.2.2.4.4 

C.5.2.2.4.5 

The capital cost estimate for the Chemical Stabilization - Other (CHEM2) alternative is 

summarized in Table C.5.2-1. 

I FC $1 6,363,100 

Construction Management $3,728,900 

Risk Budget $9,978,500 

The capital costs of the CHEM2 alternative were prepared as detailed estimates based on the 

equipment lists, process and mechanical equipment data sheets, single-line electrical diagrams, 

architectural sketches, and the plot plan provided in the Design Basis and Description 

(Appendix G) for this alternative. 

C.5.2.1 Total Capital Cost $5 5,664,843 

<END OF PAGE> 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11 

12  

13  
1 4  

15 
16  

17  

18  
19  

20 

21 

22 

23 

C.5.2.2 Estimate Basis 

The cost estimate basis for the capital cost of the Chemical Stabilization - Other alternative 

is comprised of the following six sections (Sections C.5.2.2.1 through C.5.2.2.6): 

0 Assumptions, 

0 Inclusions, 

0 Exclusions, 

0 Format and coding, 

0 Methodology, and 

0 References. 

C.5.2.2.1 AssumDtions 

The following general assumptions were used t o  prepare the estimates: 

1. 

2. 

3. 

4. 

5. 

6 .  

7. 

8. 

9. 

Costs are expressed in the second quarter, 1999 U.S. dollars. 

Labor costs are based on a 4-day/week, lO-hr/day, 40-hr work week with an adequate 
supply of skilled labor available in the area. 

Mission changes or major rework does not occur during the engineering, procurement 
and construction phases of the project. 

Machinery, equipment, and bulk materials are purchased in the U.S. 

Engineered machinery and equipment pricing is obtained from engineering specialists 
and includes freight t o  the jobsite. 

Bulk material pricing is estimated using in-house material pricing data. 

A site productivity multiplier of 1 .186 is applied t o  estimated installation mhr. 

A sales tax of 6% is applied t o  estimated equipment and material dollars. 

Freight is estimated at 2.5% of equipment and material dollars. 
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1 C.5.2.2.2 Inclusions 
~~ 

- 8 1 1 3  

2 

3 

The capital cost estimate includes the costs of the Chemical Stabilization - Other equipment, 

process equipment, utility equipment, and the associated buildings and structures. 

4 C.5.2.2.3 Exclusions 

5 The following elements of cost are excluded from the capital cost estimate: 

6 0 Silos 1 and 2 material retrieval; 

7 0 Silo 3 material retrieval and remediation; 

8 0 Capital, start-up, and operating spare parts; 

9 0 Start-up costs; 

10  0 Expense funded costs; 

11 0 Operating costs; and 

12  0 D&D costs. 

3 C.5.2.2.4 Format and Codinq .I 
1 4  The CHEM2 capital cost estimate is compiled and summarized into the following cost centers: 

15 0 Pre-mobilization; 

16  0 Direct field; 

17 0 Indirect field; 

18 0 Construction management; 

19 0 Risk budget; and 

20 0 Contingency. 

21 The following discussion provides a brief description of the cost centers. 

- 22 C.5.2.2.4.1 Pre-mobilization Costs 

23 

24 and planning. 

Pre-mobilization costs are the costs for development and issuance of project documentation 

c-5-5 000614 
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1 C.5.2.2.4.2 Direct Field Costs 

2 

3 

4 

DFC are the costs for direct construction of the CHEMZ full-scale treatment facility. These 

costs include craft labor, bulk materials, machinery, and equipment. The FS estimates are 

further summarized into the following primary, DFC code accounts: 

5 

6 

7 

8 

9 

1 0  

11 

12 

13 

1 4  

A/C 0 - Excavation and Civil Works 

A/C 1 - Concrete 

A/C 2 - Structural Steel 

A/C 3 - Architectural 

A/C 4 - Machinery and Equipment 

A/C 5 - Piping 

A/C 6 - Electrical 

A/C 7 - Instrumentation and Control Systems 

A/C 8 - Paint and Insulation 

A/C AA - Mobilization 

<END OF PAGE > 
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1 

2 

3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

The DFCs for the machinery, equipment, and electrical power distribution accounts are broken 

down into the following systems: 

15 - Feed Preparation 
16 - Processor Feed 
25 - Container Receipt and Handling 
26 - Product Recycle 
30 - High Voltage 
31 - 480 V Distribution 
32 - Standby Power 
33 - UPS 
40 - Plant and Instrument Air 
41 - Breathing Air 
44 - Product Additive 
50 - Process Water 
51 - Portable Water 
52 - Fire Water 
53 - Cooling Water 
56 - Recycle Water 
57 - Container Decontamination 
61 - Non-Radioactive Waste 
63 - Laboratory Waste 
64 - Radioactive Waste 
73 - Waste Processing Building HVAC 
75 - Analytical Laboratory HVAC 
76 - Maintenance and Warehouse Facilities HVAC 
77 - Miscellaneous Facilities HVAC 
80 - Maintenance Equipment 
82 - Remote Handling Equipment 
83 - RAD Shielding Equipment 
84 - Sampling 

93 - Health Protection 
94 - Analytical Laboratory 

85 - CCTV 

, .; . , . . . . c-5-7 .-. , ' 
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2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11 

12 

13 

1 4  

15 

16 

17 

18 

19 

20  

21 

22 

23 

.I 

C.5.2.2.4.3 Indirect Field Costs 

IFC are the costs for the direct construction effort. These costs include the following: 

Construction supervision; 

Small tools and consumable supplies; 

Construction equipment rental; 

Temporary construction facilities; 

Temporary utilities; 

Job clean-up; 

Safety training; 

Health physics; 

CERCLA; 

GET/Site access & job specific training; 

Pay rol I bu rdens and benefits ; 

Overhead and profit; 

Bond; and 

Sales tax. 

C. 5.2.2.4.4 Construction Management Costs 

Construction management costs are costs for construction activities that occur at the FEMP. 

These costs include construction management labor costs for managing and coordinating the 

construction activities at the FEMP, and the costs for hooking up and supporting construction 

temporary trailers, supplies, and utilities. 

C.5.2.2.4.5 Risk Budget 

Allowance for risks and uncertainties associated with the construction of the plant. 
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1 C.5.2.2.5 Methodoloav 

* -  8 1 1 3  

2 

3 estimate: 

The following assumptions, MTO allowances, and methods are used to  prepare the capital cost 

4 Premobilization 

5 The premobilization costs are activity-based level-of-effort support estimates. 

6 Direct Field Costs 

7 Civil Work 

8 

9 

10 

11 

Neat quantities are taken off; a slope of 1.8 to  1 is assumed in all excavation 5'0" below- 

grade, and a 15% swell factor is used to  backfill quantities. Since excavated soils are 

assumed suitable for backfill, imported backfill material is not included. A disposal site is 

assumed t o  be located within one-half mile from the construction site. 

2 Concrete 

Neat quantities are taken off and rounded t o  the nearest ten yards. Fluor standard all-in 

14 unit rates per CY are applied t o  the MTO quantities. The all-in rates include the price of 

15 concrete, formwork, reinforcing steel, and embedded accessories. Concrete material 

16  pricing is developed from current in-house information. 

17 Structural Steel 

18 

19 

20 Light- Qty+ 10% 

21 Medium- Qty + 7.5% 

22 Heavy- Qty + 5 %  

23 Siding/Dec king Qty + 10% 

24 

Steel quantities are taken off and rounded t o  the nearest ton. A MTO allowance ranging 

from 5 t o  1 0  percent is applied: 

Steel material pricing is developed from current in-house information. 

, '. c-5-9 
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1 

2 

3 

4 

5 

6 

7 

8 
9 

10 
11 
12 
13 
14 
15 

16 
17 

18 

19 
20 
21 
22 
23 
24 
25 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

Architectural 

Architectural quantities are developed from the building plan and elevation drawings, and 

rounded. Unit rates of installation are developed for the various architectural construction 

tasks.  Material pricing is developed from the current in-house information. Various MTO 

allowances ranging from 1 t o  10% are applied t o  quantities, depending on t h e  type of 

architectural material. 

The estimate contains the following buildings: 

Waste  Process Building 
Analytical Laboratory 
Warehouse 
Mechanical/ElectricaI Building 
Control Room 
Additive Bin Storage Facility 
On-site Storage Building 
PPE Trailer 

47,260 SF 
3,024 SF 
9,600 SF 
5,100 SF 

720 SF 
6,864 SF 
25,585SF 

504 SF 

HVAC Ductwork 
Ductwork is estimated by Ib/ft2 of building area. All ductwork related items are estimated 

as a percentage of t he  ductwork cost: 

DescriDtion Installation mhr Material 
duct Ib x .057 mhr/lb $2.14 
dampers 15% duct mhr 15% duct matl$ 
accessories 7% duct mhr 7% duct matl$ 
supports 20% duct mhr 20% duct matl$ 
insulation 17% duct mhr 17% duct matl$ 
test and balance 25% duct mhr N /A 

HVAC equipment is included in the  machinery and equipment A/C estimate. 

Machinery and Equipment 
The machinery and equipment pricing is developed by Engineering from informal vendor 

quotes  and in-house pricing. The pricing includes freight t o  the  jobsite. The equipment 

installation rates are developed from in-house data, or crew size, duration estimates. The 

installation mhrs include the setting and testing of the equipment. Routine maintenance 

is included in t h e  installation rates on an annual basis. 

Piping 

The piping estimate is developed using t w o  methods: MTO and factoring. 

Take-off allowances are made for the  following systems: 
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-L- 81-13 
0 

0 

0 

0 

Contaminated water (double encased line from the sumps t o  its tank). 

Potentially contaminated water (line from the ~- sumps t o  ~~ i ts tank). 

Fire water loop, hydrants, and branches t o  the buildings. 

New stormwater system line involving the relocation of an existing line, and the 
installation of new HDPE. 

Feed lines t o  the additive storage bins. 
Allowances for pipe valves are developed as follows: 

0 

9 
10 
11 

12 

13 

14 
15 

16 

19 

20 

21 

22 

23 
24 

25 

26 

27 

28 

29 

30 

31 

0 

0 

Pumps are assigned 3 ea. - % "  gate (drain) valves. 

Tanks are assigned 2 ea. - 2", 2 ea. - %" and 1 ea. - % "  gate (gauge & drain) 
valve. 

Piping costs were factored for the remaining process and utility systems, based on the 

equipment costs. The factors are based on prior estimates of similar waste processing 

facilities. 

Electrical 

The electrical estimate is developed using both a MTO approach and factoring. 

MTOs for power distribution are prepared by the processhtility system, based on the 

power load requirements shown in the equipment list and one-line diagrams. A factored 

approached is taken t o  develop the remaining electrical bulk wiring for the non-process 

instruments connect to  the DCS, and additional melter wiring requirements. The factors 

are based on similar waste processing facility estimates. Building lighting and 

communications estimates are derived on a cost per square feet basis. Area lighting for 

the plot and building grounding is taken off based on the current plot plans. 

Instrumentation 

The instrumentation estimate is developed using a combination of take-off and factoring 

methods. Engineering provides a priced process system instrument list. Conceptual 

process diagrams are used as a basis t o  take off the local instrumentation. A n  allowance 

for isokinetic monitoring is added for the off-gas and the HVAC stacks. Leak detection 

is added for the double encased contaminated water lines. An allowance for HVAC 

controls is added based on the HVAC equipment list. The remaining instrument for the 

utility systems is factored in lieu of instrument diagrams. The factors are developed based 

on similar waste processing facility estimates. 
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28 
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30 
31 

32 

0 Paint 
The painting estimate is derived using take-off, allowances, and factoring methods. A 

MTO approach is used t o  calculate paint requirements for architectural drywall, doors, 

concrete floors, wall and ceilings, and tanks and stacks. Paint for pricing is factored with 

the pipe from the equipment account. 

Insulation 
The insulation estimate is developed using a take-off approach for architectural insulation, 

and a factored approach for piping and HVAC duct work requirements. 

Indirect Field Costs 

Construction Supervision 
This element of cost includes the following contractor support staff: 

General Superintendent, 

Superintendent, 

Assistant Superintendent, 

Office Administrator, 

Labor Relations, 

Job Coordinator, 

Safety Engineer, 

Field Office and Material Manager, 

Time and Material Supervisor, 

Chief Timekeeper, 

Field Project Accountant, 

Cost Estimator, 

Civil Engineer, 

Construction Warehouseman, 

Time Keeper, 

Material Man, and 

Construction Accounting Clerk. 
Construction supervision is estimated a t  17% of direct field labor dollars. 

Small Tools and Consurnables 

The cost of small tools and consumables is estimated at 6% of direct field labor dollars 

and provides for items valued at $500 or less. 

C-5-12 
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12 

13 
14 
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18 

19 

20 

21 
22 

23 
24 

25 

26 

27 
28 

29 

Equipment Rental 

This cost includes smaller light _ _ _ ~ _ _ ~  construction equipment used during the construction phase 

of the project. This cost excludes large cranes, which are specifically defined on the 

construction estimate. Equipment rental is estimated a t  $3.50 per direct field labor mhrs. 

~~~ __-__ ~~~~~~~ 

Temporary Facilities 

This cost includes temporary buildings/sheds/trailers and warehouses used during the 

course of construction. It is estimated at 6% of direct field labor dollars (split 50% to  

indirect labor, 50% to  indirect material). 

Job Clean-up 

Includes housekeeping of site/work areas to  maintain a safe, clean work environment. 

Clean up is estimated at 6% of direct field labor dollars (split 75% t o  indirect labor, 25% 

t o  indirect material). 

Safety 

This cost includes expenses for contractor joist safety meetings and supplies. Safety is 

estimated at 3% of direct field labor dollars (split 65% t o  indirect field labor, and 35% to 

indirect field material). 

Health Physics 

This element of cost includes RAD checks, 

screening, and material costs associated with 

cost per FTE manpower basis. 

CERCLAEAT 

workers' physicals, participation in drug 

PPE. Health physicals are estimated on a 

This cost includes site access and RAD training. It is estimated on a cost per FTE basis. 

Payroll Burdens and Benefits 

This cost element includes FICA payments, FUI, SUI, union benefits, and disability. Payroll 

Burdens and benefits is calculated a t  57% of the sum of direct and indirect field (labor 

dollars). 

Overhead and Profit 

This cost includes the contractor's overhead and profit. It is estimated at 20% of direct 

and IFC. 

C-5-13 
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0 1 Bond 

2 This is the contractor's cost t o  bond the project; it is estimated a t  1 % of total direct and 

3 IFC. 

4 Sales Tax 

5 This cost is calculated at 6% of the total material cost (direct and indirect). 

6 Construction Management 

7 This cost is calculated at 30% of the direct and indirect labor cost. 

8 Risk Budget 

9 

1 0  

Cost risk analysis for capital cost is 14.5%, which is based on the capital risk analysis for 

the AWR and Silo 3 projects. 

11 C.5.2.2.6 References 

1 2  Basis of Design and Description (Appendix G). 

13 C.5.2.2.7 Attachment 

0 1 4  

15  

The capital cost estimate summary for the CHEM 2 alternative, prepared by the FDF cost 

estimating team, is attached t o  this section. 

<END OF PAGE> 
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I ESTIMATE SUMMARY SHEET i 

$60.000 
$198,293 

$2,061,800 
$341.700 
$709.100 
$507,600 
$302.100 

$1,440,200 
$109,700 
$247.900 

PROJECT Silos 1 & 2 Chemical Stabilization (FS) - - 8 1 1 3 D A T E  05-Now-99 
FLUOR DAWlEL ESTIMATOR: J. ELLIS 

LOCATION FERNALO 
TASK NO.: 4511b 

FERMALDB 
ESTIMATE NO.: C4981004 
. ' E r n  DOE J i NO.: 2.1 3.G.P 

$669,60[ 
ITEM DESCRIPTION 

ITEM NO. 2 AAA-Mobilization 

000 . Civil & Excavation All Facilities 

100 . Concrete All Facilities 

200 . Structural Steel- All Facilities 

300 . ArchitecturallBuildingslFinishes-All Fac 
400 - Equipment Systems 15 - 94 
500. Piping 

600. Electrical 

700. Instrumentation 
800. Paint I Insulation 

$10,734,900 

$956,300 

IIRECT FIELDCOSTS TOTAL 

$1,240,700 
$2,070,600 

$1 1,242,500 
$675,200 

$3,464,000 

UPERVISION . CONTRACTOR 

;MALL TOOLS & CONSUMABLES 

nisc. EQUIP. RENTAL 
'EMPORARY FACILITIES 
'EMPORARY UTILITY HOOK-UP 

OB CLEAN-UP 
NAFETY (INCLUDED WITH SITE & PPE PROD.FACTORS 1 

'.TH PHYSICS SIC 

.,&LA - 40 HRslFTE 
GETISITE ACCESS &JOB SPECIFIC TRAINING 
PAYROLL BURDENS & BENEFITS 

OVERHEAD & PROFIT 

BONO 
SALES TAX 

46,355 

8,180 
5.3 17 
12,271 

9,975 
3,675 
2,646 - 
- 
- 
- 

INDIRECT FIELD COSTS TOTAL 
DIRECT & INDIRECT FIELD COSTS TOTAL - ITEM N0.2 

WASTE DISPOSITION MGMT. - FO FERNALD 

- 
- 
- 
- 

MIH RATE 
800 

9,040 
97,161 
15,064 
33,119 
20,642 
12,285 
68,200 
5,196 
11,175 

$759,300 

$6,614,100 
$396.800 

$1,198,200 
88.41 9 I 

361.1011 $34.4: 

OFF-SITE DISPOSAL COSTS (Commercial) 

WASTE MANAGEMENT COSTS TOTAL 
PROJECT MANAGEMENT - FO FERNALO 

CONSTRUCTION MANAGEMENT. FD FERNALO 

ENGlNEERlNGlDESlGNllNSPECTlON - FD FERNALO 
ENGINEERINGIDESIGNIINSPECTION - AIE 

$5,978,393 I ~669,600 
$ 1 ,O 1 6,300 1 

S 179,400 
$116,600 
$269,000 

$218,700 
$80,600 
$58.000 

$4.5 12,700 
$6,614,100 
$396,800 

$6.451.3001 $7,010.90l 

$12.429.6931 17,680,501 

I 

M A T I  S 

$109,4513 
$1,322,800 
$899,000 

$1,361,500 

. $373,100 
$1,067,500 
$1,316,700 
$117,300 

$358,700 

$179,400 
$62.800 
$89,700 

$57.700 

$438,900 
$1,187,200 

17.754.550 

1 
! 
i $3,728,900 I l l  $3,728,900 

$3,728,900 

$3.728.900 

I t21%D8.8.1 I $23,808,860 
$23.808.860 $23,808,860 

RISK BUDGET 14.5% ITEM NO. 5 $9,978,500 
TARGET ESTIMATE " I (FY 99'DOLLARS) I $78,795,700 
1 VTINGENCY 8.0% 

S BURIAL FEE 1 $5,505,400 

ESTMIlERRMRMEDEIEST(MPRfiGSERYltES EI123RSWlC4981W.WK4 

. -  000627 
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Capital Cement 1 C4981004.xls 

Crystal Ball Report 

Sensitivity Chart 

TargetFuecast Chenical (other) 

.92 

2a 
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Capital Cement 1 C4981004.xls 

Forecast: Chemical (other) 

Summary: 
Certainty Level is 50.00% 
Certainty Range  is from $45,845,525 to $48,869,425 US Dollars 
Display Range is from $42,000,000 to $53,000,000 US Dollars 
Entire Range is from $42,602,257 to $52,377,318 US Dollars 
After 2,000 Trials, the  Std. Error of the Mean is $43,414 

Statistics: 
Trials 
Mean 
Median 
Mode 
Standard Deviation 
Variance 
Skewness  
Kurtosis 
Coeff. of Variability 
Range Minimum 
Range Maximum 
Range Width 
Mean Std. Error 

Value 
2000 

$47,374,370 
$47,307,424 

$1,941,535 

0.06 
2.16 
0.04 

$42,602,257 
$52,377,318 
$9,775,060 
$43,414.05 

4E+12 

Cell: C52 

F;orecast Ckmical (other) 
2,000 Trials Frecluency- 0 (3utliers 

.a24 , . I  

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



"'8113 Capital Cement 1 C4981004.xls 
L -  . a  

Forecast: Chemical (other) (cont'd) 

Percentiles: 

Percentile 
0.0% 
2.5% 
5.0% 

50.0% Risk Budget 14.5% 
95.0% 
97.5% 

100.0% . 

US Dollars 
$42,602,257 
$44,006,585 
$44,350,712 . 
$47,307,424 
$50,596,125 
$50,971,469 
$52,377,318 

Cell: C52 

End of Forecast 

Page 3 



RISK ANALYSIS INPUT DATA TABLE 

:em 
rl0. 

01 
02 

:hemica1 (other) Estimate No.:C4981004 

Cost Element Estimated Distribution Range Width Dist. Corr. 

Description Base$ Low% Low$ High% High$ Type Rank 
cost element # 01 $496,600 4% $476,736 40% $695,240 U - 
cost element # 02 $154.470 -2% $151.381 25% $193.088 U - 

03 
04 
05 
06 
07 

cost element # 03 $13,540 -1% $13,405 25% $16,925 U - 
cost element # 04 $5,163,470 -3% $5,008,566 40% $7,228,858 U - 
cost element # 05 $1,866,960 -2% $1,829,621 20% $2,240,352 U - 
cost element # 06 $73,680 -2% $72,206 25% $92,100 U - 
cost element # 07 $855.740 -2% $838.625 25% $1.069.675 U - 

08 
09 

cost element # 08 $1,268,820 -2% $1,243,4441 20% $1,522,584 U - 
cost element # 09 $1.775.840 -2% $1.740.3231 30% $2.308.592 U - 

19 
20 

cost element # 19 $1,858,350 0% $1,858,350 25% $2,322,938 U - 
cost element # 20 $620.830 0% $620.830 15% $713.955 U - 

21 
22 

cost element # 21 $165,550 -1% $163,895 15% $190,383 U - 
cost element # 22 $150.260 -1% $148.757 20% $180.312 U - 
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7 

8 

C.5.3 Engineering Cost Estimate 
8 1 1 3  

C.5.3.1 Cost Summary 

Engineering cost is the cost of design (preliminary design, detailed design and supporting 

documentation, and construction field support); it is calculated as an estimated FTE by 

discipline. The engineering rate of $70.00/mhr is based on a subcontract A/E firm performing 

the engineering activities. 

The engineering cost for the Chemical Stabilization - Other facility design and labor support 

is summarized in Table C.5.3-1. 

TABLE C. 5.3-1 
ENGINEERING COST SUMMARY FOR CHEMICAL STABILIZATION - OTHER 

Engineering mhr 

Engineering Labor Rate ($1 /mhr) 

340,127 

$70 

V n E n g i n e e r i n g  Cost $23,808,860 

9 C.5.3.2 Attachment 

10 

1 1  

The engineering cost estimate summary by discipline for the Chemical Stabilization - Other 

alternative (CHEM2), prepared by the FDF cost estimating team, is attached t o  this section. 

C-5-16 
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Engineering Cost Estimate Summary for 

Chemical Stabilization - Other 
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>-8113 0 1 C.5.4 Operation and Maintenance Estimate Basis: Chemical Stabilization - Other 

2 C.5.4.1 Introduction 

3 

4 Table C.5.4-1. 

The O&M costs for the Chemical Stabilization - Other (CHEM2) alternative is summarized in 

5 

6 

The O&M costs were prepared as detailed estimates based on the Basis of Design and 

Description (Appendix G), POP testing data (Appendix H), and O&M experience at the FEMP. 

7 TABLE C. 5.4-1 
OPERATION AND MAINTENANCE COST ESTIMATE FOR 

CHEMICAL STABILIZATION - OTHER 

FDF Labor Costs 

FDF O&M Labor Cost 

FDF Start-up Labor Cost 

$41,467,610 

$6,911,270 

Spare Parts Cost 

Material Costs 

I Consumable (PPE and Supplies) Cost 

$196,230 

$5,147,030 

Contractor Technical Support Costs 

Contractor Operation Support Cost $2,208,960 

Contractor Start-up Support Cost $1,154,320 

Secondary Waste 

Utilities Cost 

Risk Budget 

Other Costs 

$682,244 

$3,313,150 

$21,428,460 

I Total O&M $82,509,274 I 

C-5-18 0006’74 
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10 

11 

12 

13 

14 

15 

16 
17 
18 

19 
20 
21 

22 

23 
24 

25 
26 
27 
28 

29 
30 
31 
32 

33  

34 

C.5.4.2 Estimate Basis 

The cost estimate basis for the O&M cost for the Chemical Stabilization - Other alternative 

is  comprised of the following six sections: 

0 Assumptions, 

0 Inclusions, 

0 Exclusions, 

0 Format and coding, 

0 Methodology, and 

0 References. 

C.5.4.2.1 AssumDtions 

The following general assumptions were used t o  prepare the estimates: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Table 

Costs are expressed in FY99 dollars. 

0 FDF O&M labor is based on the FY99 FAT&LC contract and labor classifications. 

During operations and start-up, FDF O&M labor is dedicated 100% t o  supporting the 
Silos 1 and 2 material full-scale remediation project. All other remediation activities on 
the site will have been completed in FY06. 

Labor costs are based on four crews working a 48-hr/week schedule t o  operate and 
maintain a 24-hr/day, 7-daydweek operation schedule. 

Silos 1 and 2 material full-scale treatment facility has a designed operational availability 
of 70%. 

The O&M staff is 100% dedicated in support of training and start-up of the Silos 1 
and 2 material full-scale treatment facility. Training and start-up takes 6 months t o  
complete. 

Proof of Process testing (surrogate operations) is scheduled for 6 months after 
completion of start-up and before full-scale operation. The O&M staff is dedicated 
100% t o  supporting the surrogate operations. 

C.5.4-2 summarizes the labor staffing requirements t o  support the Chemical 

Stabilization - Other O&M activities. 
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=- 8113 TABLE C. 5.4-2 
OPERATION AND MAINTENANCE LABOR ESTIMATE- . 

CHEMICAL STABILIZATION - OTHER 
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2 

3 
4 
5 
6 
7 
8 
9 

10 

1 1  
12 

13 

14 

15 

16 
17 

18 
19 

20 
21 
22 
23 

C.5.4.2.2 Inclusions 

The O&M cost estimate includes the following cost elements: 

Start-up labor; 

O&M labor; 

Proof of process labor; 

Waste packaging labor; 

Start-up, proof of process, and operation consumables; 

Start-up, proof of process, and operation utilities; 

Spare parts; 

O&M of the RCS and the TTA; and 

Silos 1 and 2 material full-scale remediation contractor’s technical oversight during 
start-up, proof of process, and operation activities. 

C.5.4.2.3 Exclusions 

The following elements of cost are excluded from the O&M cost estimate: 

0 

0 D&D cost; 

0 

0 

Silos 1 and 2 material full-scale treatment facility capital cost; 

Premium time cost for overtime; 

Cost of operation of the FEMP AWWT and other site support functions (security, 
fire department, etc); 

Waste shipping and transportation cost (container cost, transportation cost, burial 
cost); 

Silos 1 and 2 material full-scale remediation project management cost: and 

0 

0 

0 Cost of FEMP project management oversight. 

C-5-21 
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0 1 C.5.4.2.4 Format and Coding 

.? 81 1 3  

2 The O&M cost estimates are compiled and summarized into the following cost centers: 

3 
4 
5 

6 

7 
8 

9 

10  

11 

12  

13 

0 FDF labor; 

- FDF O&M labor; 
- FDF start-up; 

- Spare parts; 

- Consumables; 

0 Material; 

0 Utility; 

0 Contractor’s technical support; 

- O&M support; 

- Start-up support; and 

0 Risk budget 

14  The following discussion provides a brief description of the cost centers. 

0 1 5  ‘C.5.4.2.4.1 FDF Labor Cost 

16  

17 

18 

19 planning labor rates. 

FDF labor cost includes the costs for FDF labor associated with project oversight and project 

management of the Silos 1 and 2 material full-scale remediaton activities. This cost includes 

wages, benefits, and burdens. The FDF labor cost is based on the DOE approved FY99 

20 

21 
22 schedule; 

23 0 

24 to project); 

25 0 

26 0 

27 and 2 material. 

The FDF labor cost, summarized in Table C.5.4-3, is based on the following: 

FDF O&M labor force in Table C.5.4-2 operates on a 24-hr/day, 7-day/week 

0.5 years of start-upkraining that uses the FDF O&M labor force (100% dedication 

Proof of Process testing with surrogate material is performed during start-up; and 

3.0 years total of O&M labor supporting the process operations t o  treat the Silos 1 

C-5-22 
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~~ ~ 

0.5 years @ $ 1  3,822,536 Start-up FDF Labor Cost 

TABLE C. 5.4-3 
SUMMARY OF FDF LABOR COST 

$6,911,270 

Spare Parts 

Consuma bles 

Total 

1 O&M FDF Labor Cost I 3.0 years @ $ 1  3,822,536 I $41,467,610 I 

$56,068 per year 

$1,470,579 per year 

$1,526,647 per year 

I Total 
I 3.5 years @ $13,822,536 I $48,378,880 I 

1 C.5.4.2.4.2 Material Cost 

2 

3 

Material cost includes the costs for consumables (PPE, chemicals, filters office supplies, etc.), 

and equipment spare and replacement parts. 

4 

5 

6 

The following Table C.5.4-4 is a summary of the annual cost for consumables and spare parts 

based on information from the CNS POP Final Report (Appendix H, Attachment H4) and the 

Basis of Design and Description (Appendix G). 

<END 0 F PAGE> 
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Spare Parts 

Consumables 

1 Therefore, the total material cost is summarized in Table C.5.4-5 as follows? - 8 1 1 3 

$56,068 @ 3.5 years $1 96,230 

$1,470,579 @ 3.5 years $5,147,027 

TABLE C. 5.4-5 
SUMMARY OF MATERIAL COSTS 

Total $1,526,647 @ 3.5 years $5,343,257 
- 

~~ 

Material Expenditure cost I I 

Electrical 15,776,900 kWhr @.O6/kWhr $946,614 per year 

2 C.5.4.2.4.3 Utility Cost 

3 Utility cost is the cost for utilities to  support the start-up, proof of process, and operation of 

4 the Silos 1 and 2 material full-scale remediation activities. This cost includes electricity, 

5 natural gas, and oxygen. Cost of water is included in the FEMP site support cost, which is not 

6 included in this estimate. 0 
7 

8 

The following Table C.5.4-6 is a summary of the annual cost for utilities based on information 

from the CNS POP Final Report (Appendix H, Attachment H4) and the Basis of Design and 

9 Description (Appendix GI. 

<END OF PAGE> 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

Total Utility Cost 

0 1 

2 

Based on the Chemical Stabilization - Other operation and start-up schedule assumptions, the 

utility costs are summarized in Table C.5.4-7. 

$946,614 @ 3.5 years $3,313,150 

3 

4 

TABLE C. 5.4-7 
UTILITY COST FOR CHEMICAL STABILIZATION - OTHER 

1 O&M 1 $946,614 @ 3.0 years I $2,839,842 I 
~~ I start-up and Training 1 $946,614 @ 0.5 years I $473,308 I 

5 C.5.4.2.4.4 Contractor's Technical Support Cost 

6 The contractor's technical support cost includes the contractor's cost to  support start-up and 

7 operation of the Silos 1 and 2 material full-scale treatment facility. This cost includes 

8 technology-specific laboratory support, training support labor, start-up technical oversight 

9 labor, and operational technical oversight labor. 

1 0  

11 

The contractor's estimated total technical support cost for Chemical Stabilization - Other is 

based on the  CNS POP Final Report (Appendix H); it is summarized in Table C.5.4-8: 

TABLE C. 5.4-8 
CONTRACTOR'S TOTAL TECHNICAL SUPPORT COSTS 

CHEMICAL STABILIZATION - OTHER 

$2,208,960 1 I 1 Contractor support for O&M 
~~~ ~ 

Contractor Support for Start-up Cost ~~ ~ I $1,154,320 

1 Total Technical Support Cost $3,363,280 1 I 

12  C.5.4.2.4.5 Risk Budget 

13 

1 4  

Risk budget is added to  the estimate t o  provide for risks and uncertainties associated with the 

O&M of the Silos 1 and 2 material full-scale treatment facility. 



Revised Feasibility Study for Silos 1 and 2 
40730RP-0001 

1 C.5.4.2.5 Methodoloav 0 =: 8113 
2 The methods used t o  prepare the O&M cost estimate are discussed next. 

3 FDF Labor Cost 

4 

5 

An activity-based level-of-effort support estimate was developed using the basis of design, 

preconceptual design drawings, and the technical judgement of senior FDF operation, 

6 

7 

8 

9 

10 

1 1  

12 
13 

14 

16 

17 

maintenance, and waste management supervisory personnel. The FY99 plan labor rates 

were then applied to  the estimated labor resources to  obtain the FDF O&M labor cost 

estimate. 

Material Cost 

The material (consumables and spare parts) cost estimate is based on information provided 

by the POP contractor's final report. 

Utility Cost 

The utility cost estimate is based on information provided by the POP contractor's final 

report. 

Contractor's Technical Support Cost 

The contractor's technical support cost estimate is based on information provided by the 

POP contractor's final report. 

<END OF PAGE > 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

1 Risk Budget 

2 Risk budget is the cost allowance for risk and uncertainties associated with the O&M of the 

3 Chemical Stabilization - Other facility. The risk budget was developed following analyses of 

4 . the probability of schedule delays based on technology, historical data and professional 

5 judgement (see Table C.5.4-9). 

6 

7 

8 

9 associated with operational issues. 

The O&M risk budget was determined t o  be 19% of operation, maintenance, and project 

management cost. The 19% risk factor is based on an operational schedule risk of 8.2 months 

of potential delay due t o  additional analytical laboratory support, waste loading and downtime 

1 0  Secondary Waste Cost 

11 

1 2  

The secondary waste cost is estimated as the volume of the spare parts, filter, and PPE 

material cost. All secondary waste is packaged and disposed at the NTS. 

<END OF PAGE> 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

‘-8113 
TABLE C. 5.4-9 

OPERATION AND MAINTENANCE SCHEDULE RISK BUDGET 
CHEMICAL STABILIZATION - OTHER (CHEM2) 

CHEM2 Operational Risk Factor 

8.1 5 months of potential delay/42-month operation and start-up period = 19%. 
Note: 70% operation availability addresses the minor day-to-day operation and maintenance 
problems. 

Waste DisDosal. Packaaina and ShiDpina Schedule Risk Budaet 

CHEM2 assumes a reduction in waste loading from 2 4  w t %  t o  20 wt%. 
Risk Budget Factor - (24-20 wt%)/20 w t %  * 20% @ 40% probability = 8%. 
Potential Schedule Delay - 8% x 36  months of operation = 2.9 months. 

C.5.4.2.6 References 

The following references were used t o  prepare the O&M cost estimate: 

0 

0 

Chem-Nuclear Systems POP Final Report (Appendix H, Attachment H4); and 

Basis of Design and Description (Appendix GI. 

C.5.4.2.7 Attachments 

Detailed O&M cost summaries for the Chemical Stabilization - Other (CHEM2) alternative, 

prepared by the FDF cost estimating team, are attached t o  this section. 

C-5-28 000684 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

- 8 1 1 3  

Attachment C. 5.4.1 

O&M Cost Estimate Summary for 

Chemical Stabilization - Other 

C-5-29 000686 
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Operation and Maintenance 
PPE and Supplies 

Calculations 



r ~ r n c t m  U J O  0 N U s - N 

9 
Imur ct 0 -  z z  o z  0 

0.- c . 0 

0 
c 

- s x e 
- 

0 

- s z 
0 
c 

- s 
m 
z 0 

0 0 - 0  
e -  c 

;- I- ai 
4 

t CL 

U 

* 

Y 
v) 
0 
0 
N 

- 
ca 
2. 
0 
c 
v) 

a 

w 
u 
E 
3 
a 
E 
2 

Y 

z 
z 
U 
YI a 

-?I 

.. 
0 
2. 

w 

v) 
c 

7 
0 a 
CL 

N 

s 
w 
E * c 
c z 
CL 
5 - 



<THIS PAGE INTENTIONALLY LEFT BLANK> 



APPENDIX 'B' 

(SEE FD FERNALD ESTIMATING SERVICES REFERENCE MANUAL IM-6006 8.W 

I I I 

ROJECT: 
STlMATE NO.: C4981OM 

I S NO.: 2.1.3.G.P 

S k u  1 & 2 chanhal S t a b i l i i  IFS) 

FNT: DOE 

I 

EFFICIENCY FACTORS 

Total hours worked in a specific PPE level divided by 10 hour working 
days = (PPE) ManDays to determine material cost of PPE's. I (SEE APPENDIX C . HEALTH PHYSICS) 

FLUOR DANIEL 
FERNALU!~ 

I 

ESTIMATOR J. EMS 
LOCATION FERNAU) 
TASK NO.: 4S11B 

12.01 ManOayt 

EXAMPLE 

28.0) ManDayr 49.01 Maloavs 
I 

STANDARD CHART MANHOURS = NET 100 
?---.---.-- 

SITE SPECIFIC i SEE APPENDIX A ) -:$&$* 14.0 
114 SIT = BASE UNIT MANHOURS 

OVERTIME PRODUCTIVITY FACTOR 
(SEE DETAIL WORKSHEET BACK-UP) 

TASK SPECIFIC ( confined space, 
high elevation, congestion, etc.) 

PPE SPECIFIC (Based on current data 
and estimating knowledge) 

0.00% 0 
114 

0.0% 0- 
114 

NOTE : Use the Oeiault Producti& Factor of 'mC' fo;working I 
in a contaminated area if the Safety Level cannot be determined. 

I I I I I. I I 1  i 

THESE EFFICIENCY FACTORS WERE APPLIED INDIVIDUALLY 
THROUGHOUT THE ESTIMATE AT A TASK SPECIFIC LEVEL 
TO OBTAIN A MORE ACCURATE ACCOUNT OF OVERALL 
EFFICIENCY IMPACT DUE TO PPE RERUIREMENTS IN 
HANDLING CONTAMINATED AN0 HAZARDOUS WASTE. 

I .  . .  
11/05/99 SUBCONTRACTOR 0 OBGSZ PAGE 1 OF 2 



JJECT: Sans 1 & 2 aimtimi StawiiiDn PSI 
STIMATE NO: C4981wo 

VBS NO.: Z.13.G.P 
XIENT: DOE 

EFFICIENCY FACTORS 

FLUOR DAWBL ESTIMATOR J. ELUS 
LOCATION FERNALO 
TASKNO.: 4SllB 

PPE MULTIPLIER DEVELOPEMENT 

WORKER-BUOOY 

1 I These factors were based on Tables 6.1 and 6.2. Moderate Work Efforts, 66F to 85F temperature of 'Hazardous Waste Cost Control' by RA.Selg. 
Modifications Were made to reflea a 10 hour work day and no buddy system or support team for levels 0, mC and C. 
The worker-buddy and support team members. i f  required, may be covered under Construction Mgmt. Rad Techsl. 

I 
! 

NOTE Adjust 'Work Minutes per Day' basis to: 5.8's, or leave as 4- 10s. Any other circumstances, over-ride the minutes per day. 

**  Assumption based on work performed m May, June, July & August pro-rating cart oyer one year. A d j j  % t o  individual circumstances. 

11/05/99 PAGE 2 OF 2 



APPENDIX "C" 

DESCRIPTION 
PPE LEVEL C I C+ I B : FIHF MASK wlRESP.&CART. 
TYVEK COVER-ALL wIHOOD & BOOTIES - DISPOSABLE 
TYVEK COVER-ALL wIHOOD & BOOTIES - DISPOSABLE 
GLOVE LINER - DISPOSABLE 
GLOVE, LASTEX - DISPOSABLE 
GLOVE, WORK - DISPOSABLE 
APR CARTRIDGES - DISPOSABLE 

SUB-TOTAL 

HEALTH PHYSICS 
1 OJECT 

ESTIMATE NO.: C4981004 
CLIENT DOE 
WBS NO.: 2.1.3.G.P 

Silos 1 & 2 Chemical Stabilization (FS) 

UNIT 
COST 

NO. OF CHANGE OUTS PER WORKER PER DAY 
UNIT Man Days (TOTAL H O U R S  worked in PPE's Div. by WORK H O U R S  I DAY) 

S'S I MANDAYS MATL.$'s LEVEL 
EA 4.46 41 0 SO CIC+IB  
EA 4.46 41 0 SO C I C+I B (DOUBLE PPE) 
PR 0.24 41 0 SO CIC+IB  
PR 0.26 41 0 $01 CIC+IB  
PR 1.02 41 0 $01 CIC+IB 
PR 11.74 41 0 $01 CIC+IB  

22.18 41 $ 0 1 1  

- 8 1 1 3  

FULL DRESS wl FACE SHIELD 
LT.WT. DISPOSABLE COVERALLS WIHOOD & BOOTIES 
GLOVE LINER - DISPOSABLE 
GLOVE, LASTEX - DISPOSABLE 
GLOVE, WORK - DISPOSABLE 

SUB-TOTAL 

DATE: 05-NOV-99 
ESTIMATOR: J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4 S l l B  

S'S MAN DAYS MAT'L.$'s I LEVEL 
PR 4.46 4 0 so I mC 
PR 0.24 4 0 so I mC 
PR 0.26 41 0 SO I mC 
PR 1.02 41 0 $0 mC 

5.98 41 

CAPITAL PLANT 
PPE"s - PERSONAL PROTECTIVE EQUIPMENT 

ON. 
PER NO.OF 

SUBCONTRACTOR REQUIRED PURCHASES I UNIT I WKR. WORKERS I I 
RUBBER BOOT COVERS-(1)PR.PER WORKER I PR 12.70 
APR wIHALF FACE MASK - (1) PER WORKER EA 22.30 
APR wIFULL FACE MASK - (1) PER WORKER EA 174.00 
SCBA EA 1894.00 
COOL VESTS EA 137.50 
THERM0 STRIPS EA 50.00 

TOTAL PPE's (FORWARD TO PAGE 2 OF 2 1 

6 '  481 $3,6581 DICIB I 
6 0 $0 C I 
6 0 $0 C ~ 

2 0 $0 B I 
6 /  48 $39,600 CI B 
61 48 $14,400 CIB 

OTHER PPE's SUCH AS HARD HAT, SAFETY GLASSESIGOGGLES, STEEL TOED SAFETY SHOES, HEARING PROTECTION, 
ARE CONSIDERED THE SUBCONTRACTORS RESPONSIBILITY AND ARE COVERED IN HIS OVERHEAD EXPENSE. 
COSTS OF FD FERNALD SUPPLIED PPE's. SUCH AS COTTON COVERALLS, EXCHANGE OF RUBBER BOOT COVERS AND 
RESPIRATORS FOR CHANGEOUTS AND CLEANING OF SAME IS INCURRED BY FD FERNALD AND COSTS ARE NOT INCLUDE0 
AS PART OF PROJECT COSTS AT THIS TIME. 

_... 
. .. 
_.. 

, ... 

- 

: ? I . ,  . 
1 1 IO5199 SUB-CONTRACTOR 000694 PAGE 1 OF 2 



HEALTH PHYSICS 
PROJECT: Silos 1 & 2 Chemical Stabilization (FS) 

HRS 

BASELINE PHYSICALS 1 4 
PHYSICAL (3hrs). IN-VIVO (lhr) 

ANNUAL PHYSICALS 1 4 
EXIT ITTERMINATION) PHYSICALS [IN-VIVO) 1 1 

DESC. 

I 
'TIMATE NO.: C4981004 
.IENT: DOE 

WBS NO.: 2.1.3.G.P 

I 
I 

147 588 $21.92 I $12.890 

LABOR WKR TOTAL I TOTAL 

147 588 $21.92 I $1 2,890 

147 1 47 $21.92 1 $3,220 

1 HOURS RATE f LABOR$ ~ . 

FLUOR DAMEL 
FERMAL& 

SUB-TOTAL $29,006 

DATE: 05.Nov-99 
ESTIMATOR: J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4SllB 

I------ 

9 
I 

BI-MONTHLY BIOASSAY 

RADIATION INUTRO SURVEILLANCE - LOST WORKER TIME for RAD II WORKERS ONLY I 
I I I I I AVG. I I 

HOURS RATE 1 LABORS 
11 147 1320 $21.92 I $28,940 

I I 

DESC. I aTy I HRS I WKR I TOTAL I LABOR I TOTAL I 

WKRS TESTS HRS 
11 219 2 438 $21.92 

NO. OF WKRS. U0.W TESTIEC m.mn CHWCEl 

WRS. DAYS or TESTS DAY 1 FOR THIS 

TESTED PERYR mut FORTEST ESTIMATE 

LABOR $'s 
$9.600 
CHANCES 

DAY FOR TEST W O R l O l G  

FORPROJECT DAYS 

I I I I I I 
SUB-TOTAL $ 2 8 , 9 4 0 ] 7  

2500 226 11 0.0044 I 147 I 0.6468 339 

WORK DELAYS CAUSED BY MONITORING I 0.0%1 

THRU 
SAFETY LABOR $'s 1 
$7,559,693 Sol= 

I 

(Fll23R5WIC498104U.WK4 a 

WORK DELAYS CAUSED BY RAD CHECKING I 2.0%1 

1 1105199 

LABOR S's i 
$7,559,693 $151,200)1 

SUB-CONTRACTOR 0 0 8695 PAGE 2 OF 2 

TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET 

GRAND 

Ws218,700/ $57,700 11 $276,400 
Elil TOTAL 



APPENDIX "D" 

ACTIVITY DATE I DATE I POINT MID 
EST. START I CoMPL. DATE I ACTIVITY DURATION 

a 
b 

OPERATIONS 

I I EST. I START I MID I COMPL. I I I 

OfJa62002 03-Jul-2003 I 01-Jan-2005 1 36.1 I MONTHS 
I I I 36.1 I MONTHS 

ACTIVITY DURATION IS USED IN DETERMINING NO. OF WORKERS FOR CERCWSAT AND HEALTH 
PHYSICS COSTS. 

11/05/99 
. 9  . .  ~ 

c. 

SUB-CONTRACTOR PAGE 1 OF 1 000696 
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a 

a 

FULL DRESS wl FACE SHIELD 

HEALTH PHYSICS 

S'S I MANDAYS MAT'L.$'s LEVEL 

PROJECT Silos 1 & 2 Chemical Stabilization (FSI 

SUBCONTRACTOR REQUIRED UNIT I 
RUBBER BOOT COVERS-ll)PP PR 12.70 
APR wIHALF FACE MASK - 1' EA 22.30 
APR wIFULL FACE MASK - (' EA 174.00 
SCBA EA 1894.00 
COOL VESTS EA 137.50 
THERM0 STRIPS EA 50.00 

ESTIMATE NOC4981004 
CLIENT DOE 
WBS NO.: 2.1.3.G.P 

PER NO. OF 
WKR. WORKERS I 

6 135' $10,287 DlClB 
6 67.5 $9,032 C 
6 0 SO C 
2 01 $0 B 
6 33.751 $27.844 CIB 
6 13.5 I $4,050 CIB 

PLANT OPERATIONS 

8113 
DATE 05-Now99 
ESTIMATOR: J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4S11B 

PPE"s - PERSONAL PROTECTIVE EOUIPMENT 

TOTAL PPE's (FORWARD TO PAGE 2 OF 2 I 

OTHER PPE's SUCH AS HARD HAT, SAFETY GLASSESIGOGGLES, STEEL TOED SAFETY SHOES, HEARING PROTECTION, 
ARE CONSIDERED THE SUBCONTRACTORS RESPONSIBILITY AND ARE COVERED IN HIS OVERHEAD EXPENSE. 
COSTS OF FD FERNALD SUPPLIED PPE's, SUCH AS COTTON COVERALLS, EXCHANGE OF RUBBER BOOT COVERS AND 
RESPIRATORS FOR CHANGEOUTS AND CLEANING OF SAME IS INCURRED BY FD FERNALD AND COSTS ARE NOT INCLUDED 
AS PART OF PROJECT COSTS AT THIS TIME. 

11/05/99 . I  . .  CONTRACTOR 000698 PAGE 1 OF 2 



HEALTH PHYSICS 
PROJECT: 

ESTIMATE NIX4981004 
CLIENT: DOE 
WBS NO.: 2.1.3.G.P 

Silos 1 & 2 Chemical Stabilization (FS) 

PLANT OPERATIONS 
-MEDICAL MONITORING - 

HRS 

1 4 
PHYSICAL (3hrs). IN-VIVO ( ,  hrl 
BASELINE PHYSICALS 
ANNUAL PHYSICALS 4 4 
EXIT (TERMINATION) PHYSk 1 1 

1 DESC. 

DATE 05-Now99 
ESTIMATOR: J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4S11B 

AVG. 
WKR TOTAL LABOR TOTAL 

HOURS RATE LABOR $ 
180 720 $21.92 $15.780 
180 2880 $21,92 $63.130 
180 180 $21.92 $3,950 

SUB-TOTAL ~S82.8601l------ 

HRS WKR I 
I QN DESC. 
I 

BI-MONTHLY BIOASSAY 1 9 1 180 

NO. OF TESNRG CHANCEl UO. OF WKRS. CHAHCES cornsin 1 DAYS 1 :z 1 011 FOR THIS P A Y  FOR TEST WORKING 

TOTAL LABOR TOTAL 
HOURS RATE 1 LABOR$ 

1616 $21.92 1 $35.430 

2500 I 226 

SAFETY LABOR S'S 1 
WORK DELAYS CAUSED BY I 0.0% I $41.467.61 0 S O l l  

LABOR $Is 1 
WORK DELAYS CAUSED BY I l.O%I $41.467.610 $ 4 1 4 , 7 0 0 1 1  

11 I 0.0044 I 180 I 0.792 I 792 

TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET 

[xyll GRAND 
MAT'L. TOTAL 

~ 5 5 6 o . 5 0 0 1  $4,370,60~11$4.931.100 



0 

e 

e 

IESCRIPTION UNIT 

APPENDIX "E" 

UNIT 
COST 

NO. OF CHANGE OUTS PER WORKER PER DAY 
WKR.SHFT. = 1821wK for 3.50 YR DURATION 

HEALTH PHYSICS 

MANDAYS MAT'L.S's I LEVEL 
- 

FULL DRESS wl FACE SHIELD S'S 
LT.WT. DISPOSABLE COVE4 PR 4.46 4 41743 $744,7031 mC 
GLOVE LINER - DISPOSABLE1 PR 0.24 4 41743 $40,0741 mC 
GLOVE, LASTEX - DlSPOSAq PR 0.26 4 41743 $43,4131 mC 
GLOVE, WORK - DISPOSABLk PR 1.02 4 41743- $170,3131 mC 

~~~ 

E- 8 1 1 3  
PROJECT: Silos 1 i3 2 Chemical Stabilization (FS) 

SUB-TOTAL 5.98 4 

ESTIMATE NOC4981004 
CLIENT: DOE 
WBS NO.: 2.1.3.G.P PLANT OPERATIONS 

: t 2 3 m m l 1  
SIMD = $23.9211 

DATE 22.N 0v.9 9 
ESTIMATOR J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4S11 B 

PPEs - PERSONAL PROTECTIVE EQUIPMENT 

Ic.ii..85o;70011 SUB-TOTAL 

TOTAL PPE's (FORWARD TO PAGE 2 OF 2 I 

OTHER PPE's SUCH AS HARD HAT, SAFETY GLASSESIGOGGLES, STEEL TOED SAFETY SHOES, HEARING PROTECTION, 
ARE CONSIDERED THE SUBCONTRACTORS RESPONSIBILITY AND ARE COVERED IN HIS OVERHEAD EXPENSE. 
COSTS OF FD FERNALD SUPPLIED PPE's, SUCH AS COTTON COVERALLS, EXCHANGE OF RUBBER BOOT COVERS AN0 
RESPIRATORS FOR CHANGEOUTS AND CLEANING OF SAME IS INCURRED BY FD FERNALD AND COSTS ARE NOT INCLUDED 
AS PART OF PROJECT COSTS AT THIS TIME. 

- .  . . CONTRACTOR PAGE 1 OF 2 1 1 /22/99 



11/22/99 

MEDICAL - PHYSICAL and IN-VIVO MONITORING - LOST WORKER TIME for RAD II WORKERS ONLY 

DESC. CITY HRS WKR TOTAL LABOR TOTAL 1 LABORS PHYSICAL (Jhrs), IN-VIVO (' hr) HOURS RATE 
BASELINE PHYSICALS 1 4 178 713 $21.92 $15,630 
ANNUAL PHYSICALS 4 4 178 2851 $21.92 $62,510 
EXIT (TERMINATION) PHYStC 1 1 178 178 $21.92 $3.9 10 

SUB-TOTAL -7 

APPENDIX "E" 

HEALTH PHYSICS 

I I I I I 

SUB-TOTAL -1r------ 

PROJECT: 

ESTIMATE NE4981004 
CLIENT: DOE 
WBS NO.: 2.1.3.G.P 

Silos 1 & 2 Chemical Stabilization (FS) 

BI-MONTHLY BIOASSAY 

D A T E  22-NOV-99 
ESTIMATOR J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4S11B 

HOURS RATE I LABORS 
$21.92 I $35,090 9 1 ;  178 1600 

I I 

PLANT OPERATIONS 
-MEDICAL MONITORING - 

WKRS 
11 

I O .  OF 

WKRS. 

TESTS HRS I LABOR $'s 
62 1 2 1242 $21.92 .-327,200 -e* 

TESlUuO AYP m. CnAUCB 110. OF WKRS. CHAMCES CORSTR 

DAYS m m  DAY FOR THIS D A Y  FOR TEST WORKIRO 

I 

I TOTAL I 
RADIATION IN-VITRO SURVEILLANCE - LOST WORKER TIME for RAD II WORKERS ONLY 

AVG. 
DESC. HRS 1 WKR I TOTAL 1 LABOR 

TESTED I P f R Y R  OAVS ESTUUTE FOR PROJECT P E  D A l  FOR TEST 

WORK DELAYS CAUSED BY 1 0.0% I 

LABOR $Is 
THRU 

SAFETY LABOR $'s 1 
$48,378,880 ~ - * ~ ~ % ~ $ O ] l  

TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET 

GRAND 
MAT'L. TOTAL 

:$3,529,000 

I t LABOR $'s i 
WORK DELAYS CAUSED BY I l.O%I I (48,378,8801 -*$483,80011 

0 

a 

e 
O Q 8 7 Q I  
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Material 
Type Source  

Packaged 
Total Volume 3 Disposal 

Years Volume in 
CF 

Shipped to No. of LME 

Material 
Type Source  

Empty Re-Work 
Containers 
Misc. 
Replacement 

PPE 
Equipment 

362,748 Ibs / 
Steel 737 cf 2,016 NTS I 1  

Solid 14 cf 112 NTS. 1 
Solid 21,600 cf 32,000 NTS 32 

Freight per  
Container to NTS $3.453 

Empty Re-Work 
Containers 
Misc. 
Replacement 
Equipment 
PPE 

Container Burial 
NTS $9,600 

Steel 

Solid 
Solid 

rota1 Volume I 
Years 

NTS 

362,748 Ibs / 
737 cf 

32 
14 cf 

21,600 cf 
Container@) 
to NTS 

Material 
Type Source  

Packaged 
Disposal 

Volume in 
CF 

Total Volume 3 Shipped to I Container Total 
Years Type Dollars 

2,016 

Category C 

112 
32,000 

44. 
Container@) 
Burial NTS 44 

NTS Total 

Shipped to No. of LME I 
I 
$151.923 I 

i:\123R5W\C498104XWK4 

Total Secondary Waste Cost  I $682,2441 

1 1/22/99 
(300703 

CONTRACTOR 



CHEMICAL STABILIZATION - OTHER 

The Department of Energy Oak Ridge Operations 
Mixed Waste Disposal under DOE contract 
DE-AC05940R22074 

Disclaimer: This should be used for cost estimation 
purposes only. 

Category C Estimate (HEPA filters) 

Material : Debris 
Weight of Material: 8473 kg 
Container Type: B-25 Boxes 
Treatment Cost: $51,515.84 
Disposal Cost: $13,993.16 
Handling Price: $6,825.00 
Transportation Cost: $35,586.60 

Total : $107,920.60 



Estimated Secondary Waste Streams Generated During Full-scale 
Operation of the Remediation Facility for Silos 1 and 2 Project 

Source Material Rate Total Volume Status Packaged 
Type (I b/day) Disposal 

Volume 

RCS Condensate Water 50 1,3 10,400 gal Process N/A 

Empty Re-work Steel 57 362,748 Ibs Dispose 2,016 cf 
Containers 737 cf 

N/A 14 cf Dispose 112 cf Misc. Solid 
Replacement 
Equipment ' 
RCS and Solid NIA 1,656 cf Dispose 3,190 cf 
Emissions System 
HEPA filters 

RCS carbon Carbon 1 Lot 5,334 cf Dispose 

88890 cf a 
~ PPE Solid 4 I day 21,600 cf Dispose 328000 cf 

I Secondary Waste Streams for CHEM 2 I 

Total Estimated Cubic Feet of Packaged Disposed Secondary Waste I 46,000 cf I I 
I I I 

1 - Equipment will be replaced when necessary to maintain normal operation schedule. 
2 - Based on  the assumption of four complete changes per person per shift. 

Revised 11/10/1999 mkm 
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Process Control sampling and lab analysis 

Chemical Stabilization-Other (Chem 2) 
Operation and Maintenance Risk Budget 

replacement is expected 3 
months. 
Lab analysis for formula (50% x 3 = 1.5 months) 

Risk Activity 

Dewatering difficulties 

Fillhead alignment and sealing difficulty 

Reduce waste loading 

Feedprep system clogging 

delay. 
Reduce waste loading resulting 
in schedule delay 2.9 months 

Remote handling issues 

~~ ~ 

Schedule delay of Risk 
Activity 
Takes longer to  settle the 
slurry to the proper % solids. 
Schedule delay 2 months. 
Fillhead alignment and sealing 
difficulty is covered by the 
70% availability. 
Feed prep system clogging 
(normal flushing and cleaning 
covered in the normal and off- 
shift maintenance . 
Remote handling hardware is 
not off-the shelf standard and 

Probability of Risk 
Activity 
(75% x 2 = 1.5 months) 

(See Note) 

(See Note) - (75% x 3 = 2.25 months) 

validation (2 days to process 
sample & 7 day curing) if each 
tank has a weeks batch results 
in 1 day schedule delay per 
week or 3 month schedule I 2.9 months 

see below for details. I 
8.1 5 months of potential delay Total 

Chem 2 Operational Risk Factor 

8.1 5 months of potential delay/42 month operation and startup period = 19% 

Note: 70% operation availability addresses the  minor day t o  day operation and 
maintenance problems. . 

Waste Disposal, Packaging and Shipping Risk Budget 

Chem 2 assume a reduction in was te  loading from 24wt% to 20wt% 

Risk Budget Factor = 24-20/20 = 20% @ 4 0 %  probability = 8% 

8% x 36 months of operation = 2.9 months of potential delay 
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- 8 1 1 3  

Silos Project Support Area D&D Cost 

D&D NTS Disposal Cost 

D&D Risk Budget 

0 1 C.5.5 Decontamination and Demolition Estimate Basis: Chemical Stabilization - Other 

$ 10,468,800 

$1 1,808,203 

$ 1,342,200 

2 C.5.5.1 Introduction 

3 

4 in Table C.5.5-1. 

The D&D costs for the Chemical Stabilization - Other alternative (CHEM2) are summarized 

TABLE C. 5.5-1 
D&D COST 

CHEMICAL STABILIZATION - OTHER 

$1 2,737,400 Chemical Stabilization - Other D&D 
cost  

F D & D  Cost Estimate I $36,356,603 I 

<END OF PAGE > 
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40730-RP-0001 

1 C.5.5.2 Estimate Basis 

2 

3 

The cost estimate basis for the D&D cost of the Chemical Stabilization - Other alternative is 

comprised of the following six sections: 

4 0 Assumptions, 

5 0 inclusions, 

6 0 Exclusions, 

7 0 Format and coding, 

8 0 Methodology, and 

9 0 References. 

10 C.5.5.2.1 AssumDtions 

‘ 11 The following general assumptions were used in the preparation of the estimates: 

12 1. Costs are expressed in FY99 dollars. 

13  2. D&D waste is sent to  the NTS for disposal. 

1 4  3. Labor costs are based on four crews working a 40-hr/week, lO-hr/day schedule, 
15 

16 
17 facility. 

without any allowance for premium time. 

4. Construction management staff is dedicated 100% t o  supporting D&D of the proposed 

<END OF PAGE > 
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2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11 

12  

13  

e: 
16  

17  

18  

19  

20 

21 

22 

23 

24 

C.5.5.2.2 Inclusions 

The D&D cost estimate includes the following elements: 

-- 8 1 1 3  

Cost of demolition labor; 

Cost of FDF construction management dollars above- and below-grade; 

Waste packaging and transportation labor: 

Below-grade D&D of concrete and underground utilities; 

Above-grade D&D; 

RC S /TTA bu i I d i n g D & D ; 

FDF D&D planning & engineering; 

Equipment rental dollars; and 

Subcontractor staffing costs. 

C.5.5.2.3 Exclusions 

The D&D cost estimate excludes the following elements: 

Premium time cost for overtime; and 

Security, fire department, human resources, etc. 

C.5.5.2.4 Format and Coding 

The D&D cost estimates are compiled and summarized into the following cost centers: 

D&D NTS disposal; and 

D&D risk budget. 

Chemical Stabilization - Other D&D; 

Silos project support area D&D; 

C.5.5.2.4.1 . Chemical Stabilization - Other D&D Costs 

This is the cost associated with the D&D of the Chemical Stabilization - Other facility. This 

cost is based on the Basis of Design and Description (Appendix G) and FEMP D&D experience. 

C-5-32 . .  
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40730-RP-0001 

. 1 C.5.5.2.4.2 Silos Project Support Area D&D Costs 

2 

3 

4 

Silos project support area D&D costs include the costs associated with the D&D of the silos 

areas support facilities (TTA, RCS). This cost estimate is based on information from the AWR 

preconceptual design provided with the contractor's final report and FEMP D&D experience. 

5 . C.5.5.2.4.3 D&D NTS Disposal Costs 

6 D&D NTS disposal costs are the costs for disposal of all D&D debris from the D&D of the 

7 Chemical Stabilization - Other facility, the TTA, and RCS. 

8 C.5.5.2.4.4 D&D Risk Budget 

9 

10 

11 FEMP D&D projects. 

The D&D risk budget is a cost allowance for the risks and uncertainties associated with D&D 

activities. The cost risk budget for D&D is 6%, which is based on the risk analysis of other 

12 C.5.5.2.5 Methodoloav 

13 FDF Labor Cost 

14 

15 

16 

17 

18 

19 

FDF labor cost is the cost for FDF labor associated with D&D of the Silos 1 and 2 material 

remediation activities. This cost includes wages, benefits, and burdens. The FDF labor cost is 

based on the DOE approved FY99 planning labor rates. An activity-based level-of-effort 

support estimate was developed using preconceptual design drawings and materials of 

construction from the Basis of Design and Description (Appendix G), and technical judgement 

of senior FDF D&D and waste management supervisors. 

20 Waae Rates 

21 

22 

Wage rates are based on project labor agreement rates, effective October 1998, and are 

considered FY99 dollars for estimating purposes. 
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1 Unit Rates a 8 1 1 3  

2 Unit mhrs, equipment, and material dollars are based on estimating guides and FEMP historical 

3 data rates. 

4 Risk Budaet 

5 

6 

Risk budget is added to  the estimate to  provide for risks and uncertainties associated with the 

D&D of the Silos 1 and 2 material full-scale treatment facility. 

7 C.5.5.2.6 References 

8 Basis of Design and Description (Appendix GI. 

9 C.5.5.2.7 Attachment 

Detailed D&D cost summaries for the Chemical Stabilization -Other alternative (CHEM21, 0:; prepared by the FDF cost estimating team, are attached to this section. 

<END OF PAGE> 
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Attachment C. 5.5 . I  

D&D Cost Estimate Summary for 

Chemical Stabilization - Other 
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8113 
I ESTIMATE SUMMARY SHEET i 

I $14,600 

PROJECT: D&D Chemical Stabilization DATE: 16-Aug-99 
ESTIMATOR Wagner 
LOCATION: FERNALD 
TASK NO.: 4S11B 

FLUOR DANIEL 
FERUALU 9 ESTIMATE NO.:C4981203R2 

DOE 
VBS NO.: 2.1.3.G.P 

ITEM DESCRIPTION 

I $45,000 

. Mobilaaton Cost 
Below Grade 
Above Grade 
Demobilization Cost 

MM 
820 

9,985 
38,462 
1,780 

- 
51,047 
19,040 

1,531 
995 

2,297 

2,21c 
1,30C 

93E - - - - - 
28.31C 
79.351 

RATE 

$33.17 

FIELD PREPARATION 

LABOR $ 

$17,400 
$202,200 
$778,690 
$36,400 

$1,034.690 
$453.900 

$31,000 
$20,200 
$46,600 

$44,800 
$26,400 
$19.000 

$955.700 

$1.597.600 
$2,632,290 
$1,105,48€ 

SIC $ MATL $ 

$8.200 

$1 3,800 

$2,500 

$8,200 1 $16,300 

$31,000 
$144,000 

$31,000 
$10,900 
$15,500 

EQUIP. $ 

$800 

w.900 

$5,700 

$743,700 

$139,400 

$755,600 
$45,300 

TOTAL $1 
$32.000 

$202,200 
$778,690 
$52,000 

$1,064,890 
$597,900 

$743.700 
$62,000 
$31.1 00 
$62,100 

$184.200 
$26,400 
$19,000 

$955,700 
$755,600 
$45,300 
$59,600 

$31,000 

$944,900 I $242,400 I $788.700 I $3,573,600 
$953,100 I $258,700 $794,400 1 $4,638,490 

$43,984 I $5,706,324 $1,850,733 I $2,706,122 

61,105,486 $1,850,733 $2,706,122 $43.984 $5,706,324 
$85,826 . $15,076 $1 00,902 

$1,726,985 $210,347 S7.779 $1,9851 11 
$1.812.811 $225,424 $47.779 $2,086,013 

$124,815 I $9,718 I $6.826 I I $141,359 
$124,815 $9,718 $6,826 $141,359 

S BURIAL FEE 

08/16/99 CONTRACTOR - Stated in FY99 DOLLARS PAGE 1 OF 3 



: DBD Chemlcal Stablllzatlon 

F A C T O R S  

'NOTE: I 
l.)The above costs represent constant FY dollars and require de-escalation to FY96 for input to microframe. SEE De-Escalated Summary. 
2.) If there are no DFC Equip. 3, enter The IFC Equip. $'s into the direct field cost TOTAL and delete IFC Factor in G65. 
3.) If FD Fernald Support dollars appear below, and were generated as a percenatage of the DFC, Risk Budget would apply and these dollars 

would be de-escalated to FY96. Indicate an X' in the YES box and enter 'SPACE BAR' in the NO box. 
If the FDF Support costs are supported by LOE estimates, use those estimates for input to microframe, enter 'SPACE BAR' in the Yes Box and an X in the 

.. 

RISK BUDGET FACTOR 
TOTAL PM 

$100,902 
1 .oo 1 .oo 1 .oo 1 .oo 1 .oo 1 .oo 

I 

If FDF Support Costs were based on LOE estimates provided by the CAM's, indicate 'NO and escalate the LOE dollars to N99 .  ( x 1.079) 
Risk Budget will NOT apply. Separate the Sales Tax below. I 

FD FERNALD PROJECT MGMT. 

1 .oo I 1 .oo 

RISK BUDGET FACTOR 1 .oo I 1 .oo 

I FD FERNALD CONSTRUCTION MGMT. 
RISK BUDGET FACTOR 

TOTAL CM 
FD FERNALD WASTE PROGRAM MGMT. 
RISK BUDGET FACTOR 1 .oo 1 .oo 

TOTAL W M  
FD FERNALD RSO 

TOTAL RSO 

RISK BUDGET FACTOR 1 .oo 1 .oo 
FD FERNALD ENGlNEERlNGlDESlGNANSPECTlON 

AIE ENGlNEERlNGlDESlGN/INSPECTlON 
RISK BUDGET FACTOR 1 .oo 1 .oo 

TOTAL AIE 

TOTAL FD FERNALD ENG. 

The sales tax below may be included in the LOE estimates above. Choose where to show sales tax and whether Risk allowance applies. 

OTHER FD FERNALD SALES TAX - 6% 
RISK BUDGET FACTOR 1 .oo 1 .oo 1 .oo 1 .oo 1.00 1 .oo 

TOTAL OTHER FD FERNALD SALES TAX 

31 00,900 

1 .oo 1 .oo 1 .oo 
$5,706.324 

1.00 1 .oo 1 .oo 1 .oo 
35.706,320 

1 .oo 1 .oo 1 .oo 1 .oo 
$124,815 

9124,820 
1.00 I 1 .oo I 1 .oo 1 .oo 

1 .oo 1 .oo I 1 .oo 1.00, 
I 

I .I 
TOTAL PROJECT TARGET EST. (FY99 DOLLARS) $13,005,587 

08/16/99 

b- 1 r-- Q C O  dT-!5*.\) 
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I ESTIMATE SUMMARY SHEET 

.- 

I PROJECT: DBD Chemlcal StablllzaUon 
Direct Field Cost 

W / F A  
1.3.G.P 
)ESCRIPTION 

Dbniiaton Cost 

?low Grade 

)ove Grade 

mobilization Cost 

FIELD COSTS wlFACTORS 

C T O f i  
, AND 

LABOR S 

17400 
$58,690 

202200 
$682,070 

778690 
$2,626,710 

36400 
$122,790 

i 
SK BUDGI 
SIC $ 

8201 
$201,81( 

DATE 16-AUg-99 
1 3 ESTIMATORWagner 

NO 

EQUIP. $ 

80C 
$147.83C 

490C 
$905,45C 

DCATION: FERNALD 
ASK NO.: 4 S l l B  

PPEL I TOTAL$ 
139400 
139400 

j7mzm 

1 

I 

VOTE The above costs exclude any FD Femald support costs that may appear on page 1 8 2. such as Waste Disposition, Engineering. Project 
Management, or Construdion Management 

PAGE 3 OF 
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2.’ 
%--’ 
@ Labor 4 PERDAY 

&dNT - op, sup 536.69 025 59.17 

”WASTE - PWmer S37.12 1.00 $37.12 

$25.71 4.00 $10285 

Descnpbon Rata Houn Total 

<:WASTE - Mpr U W  Padughg 537.12 0.25 $928 

\Fw - -ttiat nypiene $25.93 0.00 to.00 

&jE;:HzAT ~25.71 4.00 s i m . 8 ~  

Z’:Tota! Laborantainer $27.99 10.00 m $ 2 7 , 9 . 9 2 l  k% 
g, QA - Perl0omnnclX1A $3730 O M  $1865 

5 Matertal 
Rale Qty Total 

to.00 10 tom 
u.ng.37 1 $4,77937 

ge$4.643Joj 

$12.79 5 $63.93 

Equipment 
Dexription RaWDay Days Total 

S33.84 025 $9.71 
$3.84 025 $9.71 
110.79 025 SZ70 - 
2 PERDAY 

$38.69 1.00 $38.69 
ZWASTE- WulsTcch $37.12 4.00 $148.47 

!RAD - Rad Tech $28.56 4.00 $11424 
-+MVoH - HE0 $25.71 8.00 $205.70 

$25.71 8.00 $203.70 

@ 

f 

Description Rate Hwn Total k 
:2MAINT-op,S”pV 

%CLRK - M C M  Ck* $1962 025 $4.90 

kw-pem- $37.30 1.00 n730 

&Fmles-nh 55.72 4 t t287  

Labor 

%?MVOH - HAZWAT 

g,Total Laborlcontainer $28.69 2625 p%S753.01] 

B De S Oi p ti On Rate aydqhdu Total 
PPE Materials’s 

$0.42 4 $1.68 
$0.07 4 1028 
$0.41 4 51.64 
53.05 4 $1221 

&’:Rea ’ mrCabi a $4.75 4 $18.99 
CTokTPPE Mazallwkrlday hkSSU7.687 
L:l.Total PPE Materiallcontainer 6 wLn $173.05 - 
k5 
5; .=- i *. Desaiption RatelDay Days Total 
f . TnJlhw uJpnpp*r $38.84 0.5 $19.42 

Equlpment 

& F O n W  $10 7s 0.5 s.40 
--Total E ui menWContainer t-?x’tz4.82: 
~->otal &.iaalna I $950.87 

E! - 
Labor 

Rale Hwrs Total $3 Detcription 
$19.62 023 S4.m p! 
$19.62 2.00 
537.30 1.00 
$36.69 0.50 
$37.12 4.00 
$2828 2.00 
537.12 1.00 $37.12 
$24.14 0.50 $12.07f$ 

UVOH - M A T  $25 71 4.w 
Total Labor per TNcklOad $29.99 
Total Labor per Conlner 1 

Materlal E 

”“AU costs are In stated In FY99 Dollam.”” 6 S‘s for Input to MF. 

00071.9 
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Waste Management Costs 
L IS0 

cw( 530 101.89 
TOTAL LABOR HOURS 6 DOLLARS 70.85 $2,062.44 

$99.99 536 

$1,911.47 536 

Mlsc. Materbl 
Description Rate Qly Total 

$0.00 
--c.urlrbanding $1279 5 $83.93 
C x l Q  Rad Pad Roll Sheels $0.00 10 $0.00 

BaKcdebbelr $0.30 2 $0.60 
canlahwseals to28 1 so28 
Lmirutooabbelr $0.46 2 $0.91 
uacalds $0038 4 $141 
TnJUSedS to28 1 $028 
Wood bnsing M -  LF $0.65 40 $25.60 
P&d $1726 0.1 $1.73 
E=-g $0.05 20.0 11.08 
TOTAL yusc MATERIAL WLIARS 85.10 $9635 s36 

Conhlner Purchase - Materlal 
RsoPnQIiaed L-WMB Canhimu s c m a 7  1.00 w . n m  
TOTAL CONTAMER PURCHASE DOWRS 1.00 w,nsa7 

Equipment 
DeSU!pliOn Rataay  Days Total 

$4,429.52 
. $4,42952 536 

T*.BrLbKt $38.84 0.65 $2525 
1- s%s.M 0.85 w25 
FOkBUk $10.79 0.75 s.09 
mmedlnkr $16.19 025 $4.05 
Tnak#vd~ppler S6.M 0 3  $19.42 
TOTALE9WMEHT DOLIARS 2.80 $8206 

$23.40 
$23.10 
$750 
$3.75 

$18.00 
S76B5 536 

PPE MATERIAL COST 
Desafptlon WRlDAY Y M Y  Total 

Total PPE MaterlayeDntaIner 6 57.68 E%-$T?Z6s 

SJ6 

$160.38 
$16058 53.3 

TOTAL 
FY96 S's 

$95,67765 

FhlbmdlnNmdrTeattSi(s Sl,4!iUO 

TOTAL FDF WASTE MGMT. COSTS E Y 9 9 s l Q s s s  

$120.443.95 

55100.06 556 

FT96 Ss 538 

~ 

58.95 TOTAL DOE NTS BURIAL FEE COSTS 1280.00 586080 CUR 

$130.105.46 

1.785.80 

536 

$2.174220.68 

$40.763.50 

$85.965.16 

$1.71522950 

fs.280.530.14 

&;reS.942.~ 

a 

a 

FDF WASTE MGMT. - TOP LOADING LWMB & IS0 CONTAINER PAGE 2 OF 



8113  

Waste Management Costs 

ASSUMPTIONS 

CONTAINER PREPARATION: 
a. Four containers can be prepared per day. 
b. Containers are reconditioned and the prices reflect the current acquisition 

contrad costs. 

CONTAINER PACKAGING: 
a. Two containen can be packaged per day. 
b. PPE quantities are for six workers. 
c PPE pricing is based on unit costs from the Lab Safety catalog and escalated 

to FY98 dollars. 

CONTAINER STAGING: 
a. The labor to stage containers to load on a flatbed truck Divide by containers I truck load. 

For this study, assume 1 container per truck load. 
b. The material and equipment costs are for one container. 

CONTAINER SHIPPING PREPARATION: 
a. The labor to prepare and load a flatbed truck Divide by containers per truck load. 

b. The material and equipment costs are for one container. 
For this study assume 1 container per tmck load. (42.000# gross weight) 

CONTAINER SHIPPING FREIGM. 
a. Shipping charges are based on an avg. of three carrier contract rates currently 

beiig used at  the site. 
b. NTS burial costs are the antiapated FY98 rates that Include shipping s a p  copper 

volumes. If this does not happen, rates could be as high as 51250 per cubic foot  

LABOR: 
a. These costs are for direct fieldloperations costs. Project management costs are  

b. Labor dollars are based on the FY99 Replan rates and are considered FY98 dollars. 
excluded. 

EQUIPMENT: 
a. Equipment dollars are for maintenance costs only. 

Any purchase cost and fuel usage have been excluded. 

FDF WASTE MGM. - TOP LOADING LWMB 6 IS0 CONTAINER 

000721 
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D & D Chemical Stabilization 

Unbulked Material Estimates (ft3) 

Component Metals Process Related Concrete Acid Non-Regulated Regulated Misc. 
Designation Metals Brick ACM ACM 1-2 14 Flashing Total 

D&D Chemical 106.773 135,262 5,442 247.477 

Category A,B & D C E F G H I J 
Lead Component 

a 

Total 106,773 135,262 0 5,442 247.477 

D & D Chemical Stabilization 

Bulked Material Estimates (ft3) 

Category A,B & D C E F G H I J 
Component Metals Process Related Concrete Acid Non-Regulated Regulated Misc. Lead Component 
Designation Metals Brick ACM ACM 1-2 1-4 Flashing Total 

D&D Chemical 363,028 175,841 10884 549,753 

Total 363,028 175,841 0 10,884 549,753 

Stabilization 

a Container ROB ROB ROB 

Quantity 448.1 8296 434.174 13.437 

Disposition OSDF OSDF OSDF OSDF 

D EL D Chemical Stabilization 

Material Weight Estimates (Tons) 

Category A.B & D C E F G H I J 
Component Metals Process Related Concrete Acid Non-Regulated Regulated Misc. Lead Component 
Designation Metals Brick ACM ACM 1-2 1-4 Flashing Total 

D&D Chemical 4,538 8;792 0 82 13,412 

Total 4,538 8,792 0 82 1 3,412 

F:ESTIMATE\SILOS\CEMENT-1 ROLLOFBX.wK4 

.*.. , 
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. .  . . ._ . .  . . . - _ _  . .  .. . . . . - .  - . . . .  . .  

DEBRIS BULKING FACTORS 

* A - .Accessible Metals (OSDF 2) * E - Concrete (OSDF 2) 
Bulking Factor 1.3 Bulking Factor 3 

* B - Inaccessible Metals (OSDF 2) * G - Non-Regulated ACM (OSDF 2/3) 
Bulking Factor 3 Bulking Factor 1.2 

* C - Process-Related Metals 
Bulking Factor 3 

* H - Regulated ACM (OSDF 5 )  
Bulking Factor 3 

* D - Light-Gauge Metals (OSDF 2) * I - Miscellaneous Debris (OSDF 214) 
Bulking Factor 2 Bulking Factor 3.5 

. .  

. .  . .  

. .  . 
._  

. .  . .  
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APPENDIX "E" 8 1 1 3  
I 

IOJECT: D&D Chemical Stabilization 
;TIMATE NO.: C4981203R2 
JENT: DOE 
0s NO.: 2.1.3.G.P 

EFFICIENCY FACTORS 

FLUOR DANIEL 
FERNALD.9 

DATE: 20-hi-99 
ESTIMATOR: Wagner 
LOCATION: FERNALD 
TASK NO.: 4S11B 

U(AMPLE: 

STANDARD CHART MANHOURS = NET I00  

SITE SPECIFIC ( SEE APPENDIX A ) 12.0 
S/T = BASE UNIT MANHOURS 112 

OVERTIME PRODUCTMTY FACTOR 
(SEE DETAIL WORKSHEET BACK-UP) 

TASK SPECIFIC ( confined space, 
hlgh elevation. congestlon, etc.) 

0.00% 0 
112 

0.0% 0 
112 

THESE EFflClENCY FACTORS WERE APPLIED INDMDUALLY 
THROUGHOUT THE ESTIMATE AT A TASK SPECIFIC LEVEL, 
TO OBTAIN A MORE ACCURATE ACCOUNT OF OVERALL 
EFFICIENCY IMPACT DUE TO PPE REQUIREMENTS IN 
HANDLING CONTAMINATED AND HAZARDOUS WASTE. 

08I2m9 PAGE 1 OF 2 * . ' - C ~ ~ C T O R  - stated in ~ 9 9  DOLLARS 



APPENDIX '0" 

EFFICIENCY FACTORS 
'ROJECT: . D8D Chemid St;lbiTualion 
ESTIMATE NO.: C4981203R2 
:UENT: DOE . 
NBS NO.: 2.1.3.G.P 

FLUOR DANIEL. 
F E R U A L P ~  

DATE: 20-Aug-5 
ESTIMATOR: Wagner 
LOCATION: FERNALD 
TASK NO.: 4S110 

PPE MULTIPLIER DEMLOPEMENT 

These factors were based on Tables 6.1 and 6.2. Moderate Work Efforts. 66F to 85F temperature of 'Hazardous Waste Cost Control' I by RASelg 
Modifications were made to reflect a 10 hour work day and no buddy system or support team for levels D. mC and C. 
The worker-buddy and support team members. if required, may be covered under Construction Mgmt (Rad Techs). 

I 

NO= Adjust 'Won Minutes per Oaf basis to: 5 - 8's. or leave as  4 - lo's. Any ather circumstances, over-ride the minutes per day. 

** AuumptiOn based an work perlonned in May. June. July 8 August prwating cost over one year. Adjust % to Individual dmmtances .  

OW20199 PAGE 2 OF 2 
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APPENDIX "C" 

HEALTH PHYSICS 
PROJECT: D&D Chemical Stabilization 
ESTIMATE NO.: C4981203R2 
CLIENT: DOE 
WBS NO.: 2.1.3.G.P 

FLUOR DANIEL 
F€RMAi& 

DATE: 20-AOg-99 
EST1 MAT0 R: Wag ne r 
LOCATION: FERNALD 
TASK NO.: 4S1 I B 

PPE% - PERSONAL PROTECTIVE EQUIPMENT 

UNIT 1 UNIT I COST 
NO. OF CHANGE OUTS PER WORKER PER DAY 

DESCRIPTION M? D a w  CrOTAL HOURS worked in PPE's Div. by WORK HOURS I DAY) 

PPE LEVEL C I C+ I B : FlHF MASK wIRESP.&Cb SS MANDAYS mrws i PPELEVEL 
TYVEK COVER-ALL wIHOOD & BOOTIES - DlSP EA 4.46 3 1034 $13,835 i C I C+I B 
TYVEK COVER-ALL wIHOOD 8 BOOTIES - DISP EA 4.46 3 1034 $13,835 I c / C+/ B - (DOUBLE PPE 
GLOVE LINER - DISPOSABLE I PR I 0.24 3 1034 $744 C I C + I B  
GLOVE, LASTEX - DISPOSABLE PR I 0.26 3 1034 $807! CIC+IB  
GLOVE, WORK - DISPOSABLE PR I 1.02 3 1034 $3.1 64 ' C I C+I B 
APR CARTRIDGES - DISPOSABLE PR I 11.74 3 1034 $36.417 C I C+I B 

S U B-TOTAL I 22.18 3 I 1 $68.802 I 
I $ IMD = $66.54 1 

PPELEVEL mC 
FULL DRESS wl FACE SHIELD SS MANDAYS I MAT'L.$'s I PPELEVEL 
LT.WT. DISPOSABLE COVERALLS WIHOOD & B PR 4.46 3 3936 I $52,6641 mC 
GLOVE LINER - DISPOSABLE PR 0.24 3 3936 I $2,834) mC 
GLOVE, LASTEX - DISPOSABLE PR 0.26 3 3936 I $3,070/ mC 
GLOVE, WORK - DISPOSABLE PR 1.02 3 3936 I $12.0441 mC 

L 
S UB-TOTAL 5.98 3 I $70.61 2 1, 1 s  IMD = $17.94 I: 

I QTY. I 
PER NO.OF 

SUBCONTRACTOR REQUIRED PURCHASES I U N n  I WKR WORKERS . I  I 
UJBBER BOOT COVERS-(1)PR.PER WORKER PR 12.70 6 0 )  $01 DICIB . 
4PR wIHALF FACE MASK - (1) PER WORKER EA 6 
4PR wIFULL FACE MASK - (1) PER WORKER EA 174.00 6 

22.30 01 $0 I C 
01 $0 I C 

XBA EA 1894.00 2 01 $0 B 
:OOL VESTS EA 137.50 6 01 $01 CIB 

~ 

rHERMO STRIPS EA 50.00 6 01 $ 0 1  CIB 
SU B-TOTAL II $0 I! 

TOTAL PPE's (FORWARD TO PAGE 2 OF 2 ) 

OTHER PPE's SUCH AS HARD HAT, SAFETY GLASSESIGOGGLES, STEEL TOED SAFETY SHOES, HEARING PROTECTION, 
ARE CONSIDERED THE SUBCONTRACTORS RESPONSIBILITY AND ARE COVERED IN HIS OVERHEAD EXPENSE. 
COSTS OF FD FERNALD SUPPLIED PPE's, SUCH AS CO7TON COVERALLS, EXCHANGE OF RUBBER BOOT COVERS AND 
RESPIRATORS FOR CHANGEOUTS AND CLEANING OF SAME IS INCURRED BY FD FERNALD AND COSTS ARE NOT INCLUI 
AS PART OF PROJECT COSTS AT THIS TIME. 

08/20/99 

- .  I , 

800743 
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APPENDIX "C" 

HEALTH PHYSICS 
PROJECT: D&D Chemical Stabilization . DATE: 

CLIENT: DOE FLUOR DANIEL LOCATION: FERNALD 
ESTIMATE NO.: C4981203R2 

WBS NO.: 2.1.3.G.P 

ESTIMATOR: Wa 

TASK NO.: 4S11B 

- 

-MEDICAL MONITORING - 
MEDICAL - PHYSICAL and IN-VIVO MONITORING - LOST WORKER TIME for RAD I I  WORKERS ONLY 

DESC. QTY HRS WKR TOTAL LABOR I TOTAL 
PHYSICAL (3hrs), IN-VIVO (Ihr) HOURS RATE j LABOR$ 
BASELINE PHYSICALS 1 4 52 208 $20.27 I $4,220 

EXIT (TERMINATION) PHYSICALS (IN-VIVO) I 1 1 52 52 $20.27 I $1,050 

AVG. I 

ANNUAL PHYSICALS 0 4 52 0 $20.27 1 $0 

SU B-TOTAL I $5,270 [- 

NO.OF 
WKRS. I 

HOURS RATE I LABOR$ 
BI-MONTHLY BIOASSAY 61 1 52 289 $20.27 i $5,860 I I 

TESTS HRS TOTALHOURS AVG. RATE I LABOR f's I 
47 2 94 $20.271 $1,900.- I 

CONSTR CHANCES 

FOR THIS I !DAY FOR TEST WORKJNG I TESTING A ~ N O .  CHANCE/ NO.0FWKRS. 
DAYS OF- DAY 

I I I I I 
I ! 

$5,860 S U B-TOTAL 

WORK DELAYS CAUSED BY MONITORING I l . O % I  

LABOR $'s 
THRU, 

SAFETY LABOR $'s 1 
$1,586,390 $15.900 1 7  

TESTED I PERYf?. 1 PERDAI I FORTEST I ESTIMATE I FORPROJECT I DAYS 

2340 I 226 1 10 I 0.004274 I 52 I 0.2222 I 21 0 

I I LABOR 8's I 
WORK DELAYS CAUSED BY.RAD CHECKING I 1.0% I I $1,586,390 I $1 5.900 1 7  I 

GRAND I (i TOTAL 11 TOTAL 11 11 LABOR 11 MAT'L. ~11 TOTAL 
TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET II $44.800 11 $ 139.400 11 $ 184.200 

I 

,. :\ESTIMATE\SILOS\CEMENT l\CMENTlRZWK4 

08/20/99 CONTRACTOR - Stated in FY99 DOLLARa c07L?4 PAGE 2 OF 2 



- 8113 
APPENDIX ’D” 

PROJECT: D8D Chemical Stabilization 
ESTIMATE NO.:C4981203R2 

1 CLIENT: DOE I WBS NO.: 2.1.3.G.P 

ACTIVITY DURATIONS !i 

I 

9 
! 

1; 

EST. START MID 
ACTIVITY 

CONSTRUCTION: 

TOTAL 

1 DATE I DATE I POINT I c:!c I ACTIVITY 

I 29-Dee98 ~ 1 3 ~ 0 0 s  I 19Jun-2009 i:osDec-20091 
~&%~&y?2~y*  zg%$:>C . -+ 

DURATION ‘ 
11.121 MONTHS 

0 MONTHS 

I 
i 
I 

I DATE of EST. to MID-POINT 1 

EST. START MID 
, ACTIVITY I DATE DATE I POINT I c~~~ 1 ACTIVITY I DURATION 

__ OPERATIONS 

I 

DATE: 20-Aug-99 
ESTIMATOR: Wagner 
LOCATION: FERNALD 
TASK NO.: 4S11 B 

ACTIVITY DURATION IS USED IN DETERMINING NUMBER of WORKERS for CERCWSAT TRAINING HOURS 
and HEALTH PHYSICS COSTS. 

08/20/99 CONTRACTOR - Stated in FY99 DOLLARS PAGE 1 OF I 
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REPORT1 
8113 

Crystal Ball Report 

Sensitivity chart 

Target Forecast D86) Chemical Stabilization I 
.SI 

z 
22 

.a 

.a5 

.w 
m 
.a? 
-.m 
.W 

I - 1  
h f  
CI 
i 
i 
i / ) I  

-1 4.5 b 0.k i 

_.  . ~ 

I 
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REPORT1 

Forecast: D&D Chemical Stabilization Cell: C52 

Summary: 
Certainty Level is 50.00% 
Certainty Range is from $5,162,476 to $5,693,663 US Dollars 
Display Range is from $4,500,000 to $6,250,000 US Dollars 
Entire Range is from $4,609,056 to $6,247,271 US Dollars 
After 2,000 Trials, the Std. Error of the Mean is $7,540 

Statistics: 
Trials 
Mean 
Median 
Mode 
Standard Deviation 
Variance 
Skewness 
Kurtosis 
Coeff. of Variability 
Range Minimum 
Range Maximum 
Range Width 
Mean Std. Error 

i 

Value 
2000 

$5,431,554 
'$5,431,970 

- 
$337,193 

1 E+11 
0.01 
2.17 
0.06 

$4,609,056 
$6,247,271 
$1,638,214 
$7,539.86 

Forecast D3D Chemical Stabilization 

2,000 Trials F = P n C y a = t  0 Outliers 
I 

Page 2 



RE PO RT1 

0 Forecast: D&D Chemical Stabilization (cont'd) . ' 

Percentiles: 

Percentile 
0.0% 
2.5% 
5.0% 

50.0% Risk Budget 9.4% 
95.0% Contingency 10.9% 
97.5% 

100.0% 

End of Forecast 

_. . . .. . 
Page 3 

8113 

Cell: C52 

U S  Dollars 
$4,609,056 
$4,828,746 
$4,897,566 
$5,431,970 
$5,970,339 
$6,045,406 
$6,247,27 I 

000743 
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Vendor "B" CrrAlRCS D & 0) 
ESTIMATE NO.: C4981003 FLUOR DANIEL 8 I I 3 ESTIMATOR TWagner 

RCS Phase 1, II, & 111 
Silo Waste Retrieval System 
Transfer Tank Area 
Oemobiliuation Cost 

111 . 

SMALL TOOLS & CONSUMABLES @ 3% 
MISC. EQUIP. RENTAL (See Equipment Schedule) 

PERDIEM I SUBSISTANCE 
TEMPORARY FACILITIES & UTILITIES 
JOB CLEAN-UP 6% 

- 40 H R s F E  ' 

E ACCESS &JOB SPECIFIC TRAINING 
L BURDENS & BENEFITS 

OVERHEAD & PROFIT 

. . . . . . . . .  . . . . .  .- __-.. -/ _ _ _ _  -_ . . . .  . -- . . .  - . .  . . .  . . .  . . . . . . . . . . . . . . .  .............. ... 
. .. - .  

. _  . .  
IALFEE 'mMNb.30 __,.._ ;::? I-... =.+. ~ - . ~ _  ..- . . . .  . . .  a_... --.  .--:.I.:- Le..-- . . . . . . . .  ...--.-_ . . . . . . . . .  .-:. - .  .. $6,66%514 

MITUlSWlR=~* 

._ . 
. . . . .  

. -  

. .  . .  .-_._ .- .. .__- 
... - .  
- . -  

. . . . .  . . . .  . .  . -. ......... .A_ __--- . . . .  . . .  . . . . . .  .. . . .  ... . -  . .... . .,. -- . .. . . _  . .  . .  . .  . .  
. . .  08120199 . . SUBCONTRACTOR .. 'noo7sa PAGE 1 Of 3 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

8113  
1 C.5.6 Project Management Estimate Basis: Chemical Stabilization - Other a 
2 C.5.6.1 Introduction 

3 The project management cost estimate is summarized in Table C.5.6-1. 

4 

5 

6 organizational charts. 

The project management cost for the Chemical Stabilization - Other alternative was prepared 

as detailed estimates based on Silos Project FY98 actuals, and the current Silos Project 

TABLE C. 5.6-1 
TOTAL PROJECT MANAGEMENT COST 

Annual FDF Project Management Cost I- $2,113,080 

Silos 1 and 2 Remediation Schedule Duration 10 years 

Total Project Management Cost $21,130,800 
a 

<END OF PAGE> 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 
1 4  

15 
16 

17 

1 8  
1 9  

C.5.6.2 Estimate Basis 

The cost estimate basis for the project management cost of the Chemical Stabilization - Other 

alternative is comprised of the following six sections: 

0 Assumptions, 

0 Inclusions, 

0 Exclusions, 

0 Format and coding, 

0 Methodology, and 

0 References. 

C.5.6.2.1 AssumDtions 

The following general assumptions were used to  prepare the project management estimates: 

1. 

2. 

3. 

4. 

5. 

Costs are expressed in FY99 dollars. 

FDF project management labor is based on the current Silos Project organizational 
structure. 

Throughout the project, FDF project management labor is dedicated 100% t o  
supporting the Silos1 and 2 material full-scale remediation project. 

Labor cost is based on a 40-hr/week schedule. 

FDF project management for the Silos 1 and 2 material full-scale remediation project 
is a level-of-effort support throughout the project duration from FYOO thru FYIO. 

<END OF PAGE > 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

0’ 2 

3 

4 

5 

6 

7 

8 

9 

10 
11 

12 
13 

C.5.6.2.2 Inclusions 8113 

The project management cost estimate includes the following cost elements: 

Project management labor; and 

Project management office supplies. 

C.5.6.2.3 Exclusions 

The following elements of cost are excluded from the project management cost estimate: 

Silos 1 and 2 material full-scale treatment facility capital cost; 

D&D cost; 

Premium time cost for overtime; 

Cost of op:”ration of the FEMP AWWT and other site support functions (security, 
fire department, etc.); 

Waste shipping and transportation cost (container cost, transportation cost, burial 
cost); 

Silos 1 and 2 material full-scale remediation O&M; and 

Cost of FEMP project management oversight (human resource, project control, 
environmental monitoring, etc.). 

17 C.5.6.2.4 Format and Codinq 

18 

19 centers: 

The project management cost estimates are compiled and summarized into the following cost 

20 FDF labor; and 

21 Material. 

.22 Ttie following discussion provides a brief description of the cost centers. 

C-5-38 
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FDF Labor Cost 

6 

7 

8 

9 

1 0  

11 

1 2  

13 

1 4  

15 
16 

17 

18 

19 

20 

21 
22 

23 

24 

25 

FDF labor cost is the cost for FDF labor associated with project oversight and project 

management of the Silos 1 and 2 material full-scale remediation activities. This cost includes 

wages, benefits, and burdens. The FDF labor cost is based on the DOE approved FY99 

planning labor rates. 

Material Cost 

Material cost is the cost for office supplies. 

C.5.6.2.5 Methodology 

The following methods were used to  prepare the project management cost estimate: 

FDF Labor Cost 
An activity-based level-of-effort support estimate was developed using Silos Project FY98 

actuals and the current Silos Project organizational structure. The FY99 plan labor rates 

were then applied to  the labor resources to obtain the FDF project management labor cost 

estimate. 

Material Cost 
The material cost estimate is based on the Silos Project FY98 project management actual 

material cost. 

C.5.6.2.6 References 

The following references were used to prepare the project management cost estimate: 

0 

0 

Silos Project Organization Charts, dated July 23, 1999; and 

FY98 12-month spread for control account 4PM1 A, "Project Management" from 
the FEMP project control system. 

C.5.6.2.7 Attachment 

The detailed project management cost summary for the Chemical Stabilization - Other 

(CHEM2) alternative, prepared by the FDF cost estimating team, is attached t o  this section. 

c-5-39 
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8 1 1 3  

Attachment C.5.6.1 

Project Management Cost Estimate Summary for 

Chemical Stabilization - Other 

C-5-40 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

Waste Disposal Containers Cost 

Transportation Cost 

Risk Budget 

a 1 C.5.7 Waste Disposal Cost Estimate 

$32,056,500 

$1 2,822,600 

$1,694,010 

- 8 1 1 3  

Total Waste Disposal Cost Estimate 

2 C.5.7.1 Introduction 

$55,365,750 

3 

4 summarized in Table C.5.7-1. 

The waste disposal costs for the Chemical Stabilization - Other (CHEMZ) alternative are 

TABLE C. 5.7-1 
WASTE DISPOSAL COST 

CHEMICAL STABILIZATION - OTHER 

~~ I NTS Burial Cost I I $8,792,640 

5 

6 

7 

The waste disposal cost estimate for the CHEM2 alternative was prepared based on the waste 

loading assumptions documented in the Basis of Design and Description (Appendix G), quotes 

for containers and transportation services, and FY99 NTS volumetric burial fees. 

<END OF PAGE> 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2  

13  
1 4  

15 

1 6  

17 

18 
19 

20 

21 

22 

23 

24 

25 

26 

C.5.7.2 Estimate Basis 

The cost estimate basis for the waste disposal cost of the Chemical Stabilization - Other 

(CHEM2) alternative is comprised of the following six sections: 

0 Assumptions, 

0 Inclusions, 

0 Exclusions, 

0 Format and coding, 

0 Methodology, and 

0 References. 

C.5.7.2.1 AssumDtions 

The following general assumptions were used t o  prepare the estimates: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Costs are expressed in FY99 dollars. 

The wasteform produced by the Chemical Stabilization - Other process is a monolith 
with 2 %  air pockets in the monolith. 

Waste loading of the grout is 24 wt%.  

Mode of transportation t o  the NTS is via truck. 

Truckload capacity is 42,000 Ib. 

The wasteform produced by the Chemical Stabilization - Other process will have 1 % 
of out of specification glass requiring rework. 

The treated Silos 1 and 2 material is disposed at the NTS. 

The treated Silos 1 and 2 material meets the NTS WAC. 

C.5.7.2.2 Inclusions 

The waste disposal cost estimate includes the following cost elements: 

0 Shipping containers; 

0 

0 Disposal a t  the NTS. 

Shipment of the treated waste via truck to  the NTS; and 

C-5-42 
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- 8113 
1 C.5.7.2.3 Exclusions 0 
2 The waste disposal cost estimate excludes the following elements: 

3 

4 

5 

6 
7 

8 

9 
10 

0 

0 D&D cost; 

0 

0 

Silos 1 and 2 full-scale treatment facility capital cost; 

Disposal cost of D&D debris; 

Cost of operation of AWWT and other site support functions (security, fire 
department, etc.); 

Silos 1 and 2 material full-scale treatment facility O&M cost; and 

Cost of FEMP project management oversight (human resource, project control, 
environmental monitoring, etc.). 

0 

0 

11 C.5.7.2.4 Format and Coding 

12 The waste disposal cost estimate is compiled and summarized into the following cost centers: 

13 0 Waste disposal container; 

14 0 Transportation; 

0 NTS burial; and 

16 0 Risk budget. 

17 C.5.7.2.4.1 Waste Disposal Container Cost 

18 Waste disposal container costs are the costs for shipping containers with liners. 

19 C.5.7.2.4.2 Transportation Cost 

20 

21 NTS. 

Transportation cost is FDF’s cost for transporting the treated Silos 1 and 2 material t o  the 

22 C.5.7.2.4.3 NTS Burial Cost 

23 Burial costs are the costs for the burial and management of the material disposed at the NTS. 

c-5-43 
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2 

3 

4 

5 

6 

7 

8 

9 

Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

C.5.7.2.4.4 Risk Budget 

Risk budget is added to  the estimate for risk and uncertainties associated with waste loading, 

packaging and transportation. 

C.5.7.2.5 Methodoloav 

The methods used t o  prepare the waste disposal cost estimate are discussed next. 

Waste Disoosal Container Cost 

The shipping container cost estimate is based on quotes from the POP contractor. 

Table C.5.7-2 presents a summary of the containers required t o  dispose the treated Silos 1 

and 2 material a t  the NTS. 

<END OF PAGE> 
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40730-RP-0001 

TABLE C. 5.7-2 
WASTE DISPOSAL CONTAINER SUMMARY 

1 

2 

3 

4 

5 

6 8 

9 

1 0  

11 

1 2  

13 

1 4  

15 

Total Cost 
Quantity I Unit Cost I Container 

Ship ping /d is p o s ~ a I l-Tr55.250ear- ~ $32,056,500 

Tranmortation Cost 

A total of 3,053 truck shipments is required to transport the treated Silos 1 and 2 material to 

the NTS. The transportation cost estimate is based on FY99 average shipping costs, via truck, 

to  the NTS. The transportation cost estimate is $4,200 per truck shipment. 

NTS Burial Cost 

The burial cost estimate ,s  based on the FY99 burial rate negotiated between the FEMP and 

the NTS. The burial cost estimate is based on a volumetric rate of $7.50 per cubic feet of 

waste disposed. 

Risk Budaet 

The risk budget was calculated based on the potential risk associated with waste loading, 

shipping and waste disposal. The risk factor was determined by the FDF team based on 

technology, historical data and professional judgement (see Table C.5.4-9). 

C. 5.7.2.6 References 

0 Basis of Design and Description (Appendix G). 

POP Final Report (Appendix H, Attachment H4). 
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1 C.5:7.2.7 Attachments 

2 

3 

Detailed waste disposal cost summaries for the Chemical Stabilization - Other (CHEM2) 

alternative, prepared by the FDF cost estimating team, are attached t o  this section. 

<END OF PAGE> 
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Waste Disposal Cost Estimate Summary for 

Chemical Stabilization - Other 
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' Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

Cost of Money 

e 1 C.5.8 Cost of Money Estimate 

$27,625,550 

- 8 1 1 3  

2 C.5.8.1 Cost of Money Analysis 

3 

4 

5 

6 

7 

8 

9 once operations are successful. 

Cost of money is the cost incurred by the Silos 1 and 2 material full-scale remediation 

contractor t o  finance the engineering cost, start-up cost, and capital cost. This cost assumes 

that the contract for the Silos 1 and 2 material full-scale remediation project will be structured 

similar t o  the Silo 3 project contract, which shifts the financial liability and risk of the project 

t o  the contractor. Thus, the contract requires the contractor t o  finance engineering, capital, 

and start-up cost and be reimbursed for these activities on a predetermined, pay-item schedule 

10 

11 

1 2  

The cost of money in Table C.5.8-1 was calculated by establishing a contractor's cash output 

and cash input schedule and applying a finance rate of 8.0%. The Silos 1 and 2 project 

remediation schedule in Figure 3.5-2 was used as the basis for activity durations. 

TABLE C. 5.8-1 
COST OF MONEY FOR CHEMICAL STABILIZATION - OTHER 

13 C.5.8.2 Attachment 

14 

15 

The cost of money analysis summary for the Chemical Stabilization - Other (CHEM2) 

alternative, prepared by the FDF cost estimating team, is attached to  this section. 

C-5-48 



<THIS PAGE INTENTIONALLY LEFT BLANK. > 



Revised Feasibility Study for Silos 1 and 2 
- 173JiRP3WOI 

Attachment C. 5.8 . I  

Cost of Money Estimate for 

Chemical Stabilization - Other 
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m e m i c a 1  Stabilization (cement other) 

FLUOR DANIEL FERNALD 
FULL SCALE REMEDIATION 
COST OF MONEY MODEL 

SUBCONTRACTOR "PAY OUT" SCHE N L E  

Pay Item 
Number DescrlDl on 

FY02 FY03 FY04 FY05 FY06 FY07 FY08 FYO9 FY10 
Total Amount 

1 .O PRE-MOBILIZATION 

TOTAL 1 .O (in ESCAl ATED Dollars) $27,316,519 $8,850,825 $9,100,463 $9,365,231 so $0 $0 $0 $0 
2.0 MOBILIZATION & CONSTRU ZTION 

TOTAL 2.0 (in ESCAl ATED Dollars) $59,643.609 $0 $0 $0 $0 $0 $0 

3.0 START-UP PREPARATIONS 

TOTAL 3.0 (in ESCAl ATED Dollars) $1,361,886 $0 $0 $0 $1,361,886 $0 $0 $0 $0 $0 

4.0 PRE-OPERATIONAL ASSES: ;MENT 

TOTAL 4.0 (in ESCAL ATED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

5.0 WASTE TREATMENT 

$0 $0 $0 $0 $13,069,399 $13,448,511 $13,837,600 $0 $0 TOTAL 5.0 (in ESCAL 4TED Dollars) $40,355,511 

6.0 FINAL WASTE TREATMENT 

TOTAL 6.0 (in ESCAL 4TED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

7.0 FACILITY SHUTDOWN AND I 'ISMANTLEMENT 

TOTAL 7.0 (in ESCAL ITED Dollars) $32,466,329 $0 $0 $0 $0 $0 $0 $0 $32,466,329 $0 

00 8.0 DEMOBILIZATION 

TOTAL 8.0 (in ESCAL \TED Dollars) 

$8,162,287 $16.324.573 $50,115,831 $76,899,123 $87,663,733 $98,428,343 $109,192,953 $133,741.353 $133,741,353 



a e r n i c a l  Stabilization (cement other) . 0 
SUBCONTRACTOR "PAY IN" SCHED JLE 

Pay Item 
Number Descric !ion 

1.0 PRE-MOBILIZATION 

$0 $0 $0 $0 $7,432,423 $7,648,020 $15,738,582 $0 $0 TOTAL 1 .O (in ESCt LATED Dollars) $30,819,025 

Total Amount - FY02 Fyo3 - FY04 - FY05 - FY06 - FY07 - FY08 - FYO9 - FYlO 

2.0 MOBILIZATION & CONSTRI ICTION 

TOTAL 2.0 (in ESCP LATED Dollars) $64,512,960 $0 $0 $0 $0 $15,558,170 $16,009,475 $32,945,315 $0 $0 

3.0 START-UP PREPARATION: 

TOTAL 3.0 (in ESCP LATED Dollars) - $1,452,821 $0 $0 $0 $0 $350,367 $360.531 $741,923 $0 $0 

4.0 PRE-OPERATIONAL ASSEZ SMENT 

TOTAL 4.0 (in ESCA ATED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
. .  

5.0 WASTE TREATMENT 

TOTAL 5.0 (in ESCA ATED Dollars) $40,644,834 $0 $0 $0 $0 $9,802,049 $10,086,384 $20,756,401 $0 $0 

6.0 FINAL WASTE TREATMENT 

TOTAL 6.0 (in ESCA ATED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

7.0 FACILITY SHUTDOWN AND DISMANTLEMENT . .  

TOTAL 7.0 (In ESCA ATED Dollars) $32,466,329 $0 $0 $0 $0 $0 $0 $0 $32,466.329 $0 

8.0 DEMOBILIZATION 

TOTAL 8.0 (in ESCALATED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
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$0 $0 $0 $0 $27,298,238 $54,596,477 $109,192,953 $133,741,353 $133,741,353 

7 nf R 



a fi 

b e m i c a 1  Stabilization (cement other) 

COST OF MONEY CALCULATION COST OF MONEY RATENR - FY02 - FY03 Fyo4 - FY05 - FY06 - FY07 - FY08 - FYO9 - FYlO 

MONTHLY "PAY OUT" AM01 NTS Prime Rate 8/4/99 
PLUS - YEARLY COST OF M 3NEY INCREME 8.00% 

$8,162,287 $8,162,287 $33,791,258 $26,783,292 $10,764.610 $10,764,610 $10,764,610 $24,548,400 $0 
0 $652,983 $1,358,205 $4,170,162 $6,646,438 $5,855,463 $5,001,209 $1,894,757 $2,046,337 

LESS : YEARLY " PAY IN" Ah'OUNTS $0 $0 $0 $0 $27,298,238 $27,298,238 $54,596,477 $24,548,400 $0 

OUTSTANDING YEARLY INCREMENTAL VALUES 
OUTSTANDING CUMULATIV'Z VALUES 

$8,162,287 $8,815,270 $35,149,463 $30,953,453 ($9,887,190) ($10,678.166) ($38,830,657) $1,894,757 $2,046.337 
$8,162,287 $16.977.556 $52,127,019 $83,080,472 $73,193,281 $62,515,116 $23,684.458 $25,579,215 $27,625.552 




