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1 C. 1 .O Introduction 

2 

3 

4 the Silos 1 and 2 material: 

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 

5 0 Vitrification - Joule-heated; 

6 0 Vitrification - Other; 

7 0 Chemical Stabilization - Cement-based; and 

8 0 Chemical Stabilization - Other. 
9 

10 

11 

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 

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

3 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-sc.ale 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. 1.1 FS Cost Basis Summary 

23 

24 

25 

The cost estimates presented in this FS address key project elements for each alternative and 

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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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 

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.51, one for 

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

Each alternative cost estimate is further divided into eight sub-sections that summarize the 

major cost components for each alternative as follows: 

Summary; 

Capital; 

Engineering; 

O&M; 

D&D; 

Project management; 

Waste packaging, transportation and disposal; and 

Cost of money estimate. 

e Each cost component contains a brief narrative that  provides the basis for the cost estimate. 
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1 C.1.3 General Assumptions 

2 

3 

4 

5 

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

information for the vendor t o  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. 

6 

7 

8 

9 
10  
11 

6 
14 
15 

16 
17 
18 

19 
20 

21 
22 
23 
24 

25 
26 
27 

28 
29 
30  

31 i" 4 

C.1.3.1 Cost Estimating Assumptions 

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

estimates: 

e 

0 

0 

e 

e 

0 

e 

e 

e 

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 t h e  Silos 1 
and 2 material remediation, in accordance with the current Fernald Atomic Trades 
and Labor Council (FAT&LC) labor agreement (1  998 - 2001 I. 
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. 

t ... . @@Q1018 , c-I -3 
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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 t o  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 

9 

10 

11 

12 

13 

14  

15 

16 

17 

18 

19 

20 

21 

22  

23 
24 

25 
26 

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. 

C. 1.4.1 Major Equipment Cost 

0 Equipment data sheets for technology-specific or critical process equipment in the 
contractor's proposed preconceptual design. 

General arrangement (GA) drawings and process f low diagrams (PFDs) to 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 0 GA drawings defining the process area and facility layout drawings t o  support the 
3 development of the full-scale treatment facility cost. 

4 0 Piping, electrical, instrumentation material take-off (MTO) quantities, estimates, 
5 and descriptions for non-standard or special order material (piping, electrical, 
6 instrumentation). 

7 C.1.4.3 Operational Cost 

8 Start-up 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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ComDonent 

Consumables 

Technical Support 

Energy Usage (Utilities) 

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.) 

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. 

ODerational Cost 

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

3-year operational schedule. 

<END OF PAGE > 
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TABLE C. 1.4-2 
SUMMARY OF OPERATIONAL COSTS 

Component 

Consumables 

Expected equipment 
lifetime 

Spare parts and special 
tools 

Technical Support 

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.) 

Examples 
~ ~~ ~ 

Chemical, frit, etc. 

Replacement rate of major 
equipment. 
Major equipment, process 
critical equipment, spare 
parts, and special tooling. 
Contractor technical 
oversight. 
Electrical, water, natural 
gas, fuel, air, etc. 
PPEs, equipment, trailer 
rental. 

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

<END OF PAGE > 
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Comment 

U nit quantities a n d u  nit 
cost. 

Replacement frequency 
and labor requirements. 

Unit quantities and unit 
cost. 

FTE and hourly rate. 

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

FTEs by job class. 
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1 C.1.4.4 Project Management Cost 

2 

3 

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

full-scale remediation activities as follows: 

4 0 D&D of the AWR TTA and RCS; and 

5 0 Cost of FDF project management support. 

6 C.1.4.5 Cost of Money 

7 

8 

9 

10 

. 1 1  

12 

13 

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 wi th  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. 

14 

15 

16 

17 interest rate. 

This contract strategy transfers a substantial part of the risk t o  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% 

18 

19 

20 

21 

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 

3 

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

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 GI 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 a1 2 incorporated into the design basis and the development of preliminary preconceptual designs 

13 for each alternative. 

14 

15 

16 

17 

18 

19 

20 

21 

22 

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

and Description (Appendix GI, 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., to determine which alternatives may be 

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

effectiveness. 
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1 C.1.4.8 Present Worth Analysis 

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

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

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

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

6 . needed, would be sufficient t o  cover all costs associated with the remedial action over i ts 

7 planned life. 

8 

9 

10 

11 

12 

13 

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. 

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

15 P = F ( I  +I)-" (Eq. 11 

16 Where: P = present worth ($1 .  
17 
18 i = discount rate. 
19 
20 

21 

22 assumptions were made: 

F = single payment in year n ( $ 1 .  

n = number of periods (years) of operation. 

In order t o  perform the present worth calculation, the following implementing and simplifying 
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1 
L 

1 
2 

3 

4 
5 
6 

7 
8 

9 
10 
11 
12 

13 
14 

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 1994 and 
thereafter. Present worth costs are summarized in Table C.1.4-1. 

0 

0 

0 

TABLE C. 1.4-3 
SUMMARY OF PRESENT WORTH COSTS 

Alternative I Present Worth Costs ($  Million) I 
VIT 1 

VIT2 

CHEMl 

CHEM2 

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 NTIS a t  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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c.2.2 
C.2.3 
C.2.4 
C.2.5 
C.2.6 
C.2.7 
C.2.8 

c.2.1 

*- 6 0 7 3  

Capital Cost $69,084,413 
Engineering Cost $25,050,900 
O&M $133,854,320 
D&D Cost $34,503,692 
Project Management Cost $22,145,800 
Waste Disposal Cost $24,532,105 
Cost of Money $45,574,610 

Summarv Cost (Un-escalated $354.745.840 
1 

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 (VtT1) cost estimate elements are 

provided in Sections C.2.2 through C.2.8. 

1 0  C.2.1.2 Attachment 

1 1 

1 2  

The cost estimate summary for the Vitrification - Joule-heated alternative (VIT1 1, prepared by 

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

c-2-1 
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Attachment C.2.1 .I 

Cost Estimate Summary for 

Vitrification - Joule-heated 
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Section Cost Element Estimated Cost 

C.2.2.2.4.1 Pre-Mobilization $678,000 
C.2.2.2.4.2 Direct Field Cost (DFC) $34,618,013 
C.2.2.2.4.3 Indirect Field Cost (IFC) $1 7,58 1 , 1 00 
C.2.2.2.4.4 Construction Management $3,178,000 
C.2.2.2.4.5 Risk Budget $13,029,300 

L 
c.2.2.1 I Total Capital Cost $69.084.41 3 

" - 8 0 7 3  

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

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 G) for this alternative. 

9 
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1 

2 

3 

1 0  

11 
. .  

1 2  

13  
14 

15 
16  

17 

18  
19  

2 0  

21 
22 

23 

2 4  

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): 

0 Assumptions, 

0 Inclusions, 

0 Exclusions, 

0 Format and coding, 

0 Methodology, and 

0 References. 

c.2.2.2.1 Assumptions 

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

1. Costs are expressed in second quarter, '1 999 U.S. dollars. 

2. Labor costs are based on a 4-day/week, lO-hour(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. 

5. Engineered machinery and equipment pricing is obtained engineering specialists and 
includes freight to  the jobsite. 

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

7. A site productivity multiplier of 1.1 86 is applied to  estimated, installation manhours 
(mhr). 

8. A sales tax of 6 %  is applied t o  estimated equipment and material dollars 

9. Freight is estimated at 2.5% of equipment and material dollars. 

25 
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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. 

1 3  C.2.2.2.4 Format and Coding 

1 4  The V lT 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; 

19  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. e 
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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 
1 0  

11 

1 2  

13 
1 4  

15 

1 6  

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

following systems: 

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 

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 volts (V) Distribution 

32 - Standby Power 

33 - Uninterruptible Power System (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 Heating, Ventilation and Air Conditioning (HVAC) 

75 - Analytical Laboratory HVAC 

76 - Maintenance and Warehouse Facilities HVAC 

77 - Miscellaneous Facilities HVAC 

80 - Maintenance Equipment 

82 - Remote Handling Equipment 

83 - Radiation (RAD) Shielding Equipment 

84 - Sampling 

85 - Closed-circuit Television (CCTV) 

93 - Health Protection 

94 - Analytical Laboratory 
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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 

.24 

25 

26 

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 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

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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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

.I4 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

Premobilization 7 - 8 0 7 3  

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

Direct Field Costs 

Civil Work 

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 is 

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

assumed to 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 calendar year (CY) are applied to  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: 

0 Light- Qty + 10% 

0 Medium- Qty+ 7.5% 

Heavy- Q ty+5% * 

0 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 t o  10% are applied to  quantities, depending on the type of 

architectural material. 
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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 

1 2  DescriDtion 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$ 

18  test and balance 25% duct mhr N /A 

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: 

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

20 Machinery and Equipment 

21 

2 2  

23 

24 

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 

25 is included in the installation rates on an annual basis. 

26 Piping 

27 

28 

The piping estimate is developed using t w o  methods: M i 0  and factoring. 

Take-off allowances are made for the following systems: 

f .  8 (j 0 04.1  
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, A  

3 

' 4  
5 

6 
7 

8 
9 

10 
11 

12 

13 

14 
15 

16 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30  

31 

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

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

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

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

0 Feed lines t o  the additive storage bins. 

Allowances for pipe valves are developed as follows: 

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

0 Tanks are assigned 2 ea. - 2", 2 ea. - % "  and 1 ea. - W" 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 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 as a basis to  take off the 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. 

c-2-11 
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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 

1 1  

12 

13 

14  

15 

e: 
18 

19 

20 
21 

22 

23 

24 

25 

26 

27 

28 

29 

3 0  

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. 

= - - a 0 7 3  

Construction supervision is estimated a t  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. 

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). 

c-2- 1 3 
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9 

1 0  

11 

1 2  

13  

1 4  

15 

16 
17  
18  
19 

20 

21 

22 

23 
24 

25 

26 
27 

28 
29 

30 
31 

3 2  

Job Clean-up 

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

environment. Clean up is estimated at 6% of direct field labor dollars (split 7 5 %  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. 

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 a t  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. 

0,00845 ' !  

. .  
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2 Basis of Design and Description (Appendix G ) .  . 

3 C.2.2.2.7 Attachment 

4 The capital cost estimate summary for the Vitrification - Joule-heated alternative WIT1 1, 

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

<END OF PAGE > 
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Attachment C. 2.2.1 

Capital Cost Estimate Summary for 

Vitrification - Joule-heated 
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ESTIMATE SUMMARY SHEET . 
PROJECT Silos 1 & 2 Joule Heated V i i f y  (FS) F- 8 0 7 3 DATE 05-Nov-99 

FLUOR DANIEL ESTIMATOR: J. ELUS 
LOCATION: FERNALD 
TASK NO.: 4S11B 

ESTIMATE NO.: C4981003 
ENT DOE 
S NO.: 2.1.3.G.P * 

$1 11,950 
$872,100 
$960,300 

$729,600 
$9,800 $315,443 

$2,221,600 
$1,329,100 

s1'24g'000~ $21,335,200 
$368,600 
$940,760 $ 1,537.5 10 

$1,376,200/ 

$91,9001 

$1.91 3,200 
$21,960,600 

$654,400 
$3,704,970 
$ 1,486,400 

$302,700 

$305,700 

$152,900 
$53,500 
$76,400 

$57,700 

$866,200 
$305,700 

$805,900 $805,900 
$305,800 
$152,900 
$305,700 

$244,100 
$68.600 
$49,400 

$3,846,000 

$397,000 I $1,421,300 

$8,313,700 
$498,800 

$ 1.81 8,300 

8,424 
3,100 
2,232 - 

$186,400 
$68,600 
$49,400 

- $3,846,000 

,WASTE MANAGEMENT COSTS TOTAL I .  
PROJECT MANAGEMENT. FD FERNALD I I I I 1 1 
CONSTRUCTION MANAGEMENT - FO FERNALO I t3.178.0001 I I 1 $3,178,000 

,FD FERNALD FIELD SUPPORT COSTS TOTAL ITEM N0.3 I $3,178,000 $3,178,000 ' 

ENGINEERINGIDESIGNlINSPECTlON - AIE 1 1 f25.010.100 I ' 1 $25,050,900 
ENGINEERING COSTS TOTAL ITEM NO. 4 $25.050.900 $25,050,9001 

ENGINEERlNGlDESlGNllNSPECTlON - FD FERNALD 

ITEM DESCRIPTION 
TEM NO. 2 AAA . Mobilization 

000 - Civil & Excavation All Facilities 
100 - Concrete All Facilities 
200 -Structural Steel- All Facilities 
300 . ArchitecturallBuildingslFinishes.Al1 Fac 
400 - Equipment Systems 15 - 94 
500 . Piping 
600 - Electrical 
700 . Instrumentation 
800 . Paint I Insulation 

LABOR $ 

8,814 S 193,693 
63,595 $1,349,500 

SIC s 
$669,60( 

16,263 
31,025 
25,431 
11,635 
58,136 
5,061 
9,504 

$368,800 
$664,200 
$625,400 
$285,800 

S 1,226,700 
$110.200 

I s210*800 

~ ~~ ~ 

230,2641 $22.13) $5,095,093 
39,1461 1 $866,200 

llRECT FIELD COSTS TOTAL " S669.60C 
;UPERVISION . CONTRACTOR 
#MALL TOOLS & CONSUMABLES 
OISC. EOUIP. RENTAL 
EMPORARY FACILITIES 
'EMPORARY UTILITY HOOK-UP 
OB CLEAN-UP 

FETY IINCLUDED WITH SITE & PPE PRODIACTORS 1 
?TH PHYSICS SIC 

XLA - 40 HRslFTE 
E 

GETlSlTE ACCESS &JOB SPECIFIC TRAINING 
PAYROLL BURDENS & BENEFITS 
OVERHEAD 81 PROFIT 
BONO 
SALES TAX 

INOIRECT FIELD COSTS TOTAL 
DIRECT & INDIRECT FIELD COSTS TOTAL ITEM NO. 2 
WASTE DlSPOSlTlON MGMT.': FO FERNALD 

6,908 
4,490 

10,362 

$152,900 
$99,400 

$229,300 

$8.31 3.70C 
$498,80[ 

74,662 I I $5,498,2001 $8,812,500 
304,9261 ' $34.741 $10,593,2931 $9,482,100 

OFFSITE DISPOSAL COSTS lCommerciall I 1 I. 

1 1/05/99 SUBCONTRACTOR 
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REPORT1 

Crystal Ball Report 

Sensitivity Chart 

Target 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 
1 E+13 
-0.02 
1.88 
0.06 

$53,063,252 
$68,318,483 
$1 5,255,231 
$80;572.51 

Forecast Capital Joule \lit 2 I 
I I 1 - 4 2  

I 2,000Tnals WnClrM 0 Outliers 
I 

Cell: C52 

Page 2 
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Percentiles: 

Percentile 
0.0% 
2.5% 
5.0% 

50.0% 
95.0% 
97.5% 

100.0% 

REPORT1 

US Dollars 
$53,063,252 
$54,499,019 
$54,923,092 

Risk Budget 16.2% $60,712,311 
$66,220,46 1 
$66,626,703 
$68,318,483 

0 Forecast: Capital Joule Vit 2 (cont'd) 

End of Forecast 

Page 3 

Cell: C52 
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2apital Joule Vit 2 

07 
08 
09 
10 
11 

RISK ANALYSIS INPUT DATA TABLE 

cost element # 07 $1,345,670 -2% $1,318,757 20% $1,614,804 U - 
cost element # 08 $1,661,280 -2% $1,628,054 30% $2,159,664 U - 
cost element # 09 $1,750,230 -1% $1,732.728 20% $2,100,276 U - 
cost element # 10 $1,564,230 -2% $1,532.945 35% $2,111,711 U - 
cost element # 11 $28,169,830 -3% $27,324,735 40% $39,437,762 U - 

- 2 - 8 0 7 3  ' . '  
Estimate No.:C4981003 

13 cost element # 13 $516,520 -1% 
14 cost element # 14 $3,101,080 -1% 
15 cost element # 15 $1,318,290 -1 % 
16 cost element # 16 $2,030,040 -2% 
17 cost element # 17 $275,630 -1% 
18 cost element # 18 $1,928,480 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 I I 

$3,070,069 20% $3,721,296 U - 
$1.305.107 20% $1.581.948 U - 
$1,989,439 40% $2,842,0561 U - 
$272.874 15% $316.9751 U - 

$1,928,480 25% $2,410,600 U - 
$527.250 15% $606.338 U - 
$127,492 15% $148,097 U - 
$147.069 20% $180.084 U - 
$797,554 20% $966,732 U - 
$12.811 20% $15.528 U - 

$01 $01 

40 I $0 $0 
41 $0 $0 

93 
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0 

0 1 C.2.3 Engineering Cost Estimate 

Engineering Manhours (mhr) 357,870 

Engineering Labor Rate ($1 /mhr) $70 

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 

1 0  TABLE C. 2.3-1 
ENGINEERING COST SUMMARY FOR VITRIFICATION - JOULE-HEATED 

I I 

I Estimated Engineering Cost $25,050,900 I 
I 1  
1 2  

1 3  C.2.3.2 Attachment 

1 4  

15 

The engineering cost estimate summary by discipline for the Vitrification - Joule-heated WIT1 ) 

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

1 6  

c-2- 1 7 
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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 (VIT1) 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 H), 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 $63,902,380 

FDF Start-up Labor Cost $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 $133,854,320 

c-2-19 
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7 

8 
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1 0  

11 

1 2  

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-hr/week schedule t o  operate and 
maintain a 24-hr/day, 7-days/week 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. 

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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Crane Crew (part-time) 4 

Totals 89 50 I 

0 PERATION 

4 

42 42 223 

TABLE C. 2.4-2 
AND MAINTENANCE LABOR ESTIMATE 

VITRIFICATION - JOULE-HEATED 
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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 eleme'nts 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. 

1 .  

C.2.4.2.4 Format and Coding 

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

FDF labor, 

FDF O&M labor, 

FDF start-up, 

Material, 

ccc3.03 c-2-22 
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Start-up FDF Labor Cost 

O&M FDF Labor Cost 

0.5 years @ $1 8,257,824 

3.5 years @ $18,257,824 

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. 

$9,128,910 

$63,902,380 

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

9 C.2.4.2.4.1 FDF Labor Cost 

1 0  

11 

1 2  

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 

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

15 0 . FDF O&M labor force in Table C.2.4-2 operates on a 24-hr/day, 7-day/week 
1 6  schedule; 

17 0 0.5 years of start-uphraining that uses the FDF O&M labor force (100% dedication 
18  t o  project); and 

19  4.0 years total of O&M labor consisting of 0.5 years of start-uphraining, 0.5 years 
20 of Proof of Process testing and 3.0 years of process operations to  treat the Silos 
21 1 and 2 material. 

0 

22 

23 TABLE C. 2.4-3 
SUMMARY OF FDF LABOR COST 

I 4.0 years @ $18,257,824 I $73,031,290 I 

C-2-23 , . . .~ 



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

Spare Parts 

1 C.2.4.2.4.2 Material Cost 

$297,352 per year 

2 

3 

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

and equipment spare and replacement parts. 

Glass Additives $1,008,690 

Molybdenum Electrodes $, 1 46,000 

Filter elements $15,600 

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 )  

and the Basis of Design and Description (Appendix G). 

per year 

per year 

per year 

TABLE C. 2.4-4 
ANNUAL CONSUMABLE AND SPARE PARTS COST DATA 

I Laboratory $77,000 I per year I I I PPE and supplies $666,153 1 per year I I 
1 Total '$2,210,795 I per year I I 

<END OF PAGE > 
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Electrical 24,655,742 kWhr @.O6/kWhr $1,479,345 

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

per year 

2 

3 

4 

5 

6 

0; 
9 

10 

11 

1 2  

1 3  

1 4  

15  

Therefore, the total material cost is summarized in Table C.2.4-5 as follows: 

TABLE C. 2.4-5 
SUMMARY OF MATERIAL COSTS 

I I I Material Expenditure cost  I 
1 Spare Parts I $297,352 @ 4.0 years I $1,189,408 I 
I Consumables I $1,914,203 @ 4.0 years I .$7,656,804 1 
1 Total 1 $2,211,553 @ 3.5 years 1 $8,846,212 I 

C.2.4.2.4.3 Utility Cost 

Utility cost is the cost for utilities to  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.2.4-6 is a summary of the annual cost for utilities based on information 

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

Description (Appendix GI. 

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

utility costs are summarized in Table C.2.4-7. 
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1 
2 
3 

4 

5 

6 

10 

11 

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

I O&M I $1,479,345 @ 3.5 years I $5,177,708 I 
I Start-up and Training I $1,479,345 @ 0.5 years 1 $739,672 I 
I Total Utility Cost 1 $1,479,345 @ 4.0 years I $5,917,380 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. 

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 (2.2.4-8 as follows: 

<END OF PAGE > 
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Total Technical Support Cost 

TABLE C. 2.4-8 
CONTRACTOR'S TOTAL TECHNICAL SUPPORT COSTS FOR 

VITRIFICATION - JOULE-HEATED 

$3,548,870 

$1,439,870 I 
v u p p o r t  for Start-up Cost I $2,109,000 I 

3 

4 C.2.4.2.4.5 Risk Budget 

5 

6 

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. 

7 C.2.4.2.4.6 Secondary Waste Cost 

8 

9 

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 

10 remediation operations. 

11 C.2.4.2.5 Methodoloav 

12 The methods used t o  prepare the O&M cost estimate are discussed next. 

13 FDF Labor Cost 

14 

15 

16 

17 

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

' 18 estimate. 

19 Material Cost 

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

by the POP contractor's final report. a' 
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1 

2 

3 

4 
5 

6 

7 
8 

9 

10 

1 1  

1 2  

13 

1 4  

15 

1 6  

17  

18 

19 

20 

21 

Utility Cost 

The utility costs 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. 

Risk Budget 

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

the Vitrification - Joule-heated facility. The rjsk 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 t o  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 wi th  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 

22  packaged and disposed of at the NTS. 
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TABLE C. 2.4-9 
OPERATION AND MAINTENANCE SCHEDULE RISK BUDGET 

VITRIFICATION - JOULE-HEATED (VITl ) 

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 

Waste DisDosal, Packaaina and ShiDDina Schedule Risk Budaet 

VIT1 assumes a reduction in waste loading from 90 w t %  to  75 'wt%. 
Risk Budget Factor * (90-75 wt%)/75 w t %  * 20% @ 30% probability = 6%. 
Potential Schedule Delay 6% x 36 months of operation = 2.1 months. 

1 C.2.4.2.6 References 

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

3 EnVitCo POP Final Report (Appendix H, Attachment H l ) ,  and 

4 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 (VIT1) alternative , prepared 

by the FDF cost estimating team, are attached t o  this section. 
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Attachment C .2.4.l 

O&M Cost Estimate Summary for 

Vitrification - J oule-heated 

Revised Feasibility Study for Silos 1 and 2 
407 30-RP-OOO 1 
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APPENDIX '6' 

EFFICIENCY FACTORS " - 8 0 7 3  
ROJECT: Silos 1 & 2 Jwk Healed vitrify (FSI 
STIMATE NO.: C4981003 

:NE DOE 
S NO.: 2.1.3.G.P 

FLUOR DANIEL 
F E R W A L D ~  

DATE OSNow! 
ESTIMATOR J. EUlS 
LOCATION FERNAU) 
TASKNO.: 4SllB 

EXAMPLE: 

STANOAROCHARTMANHOURS = NET 100 
_"---.I- s 

* SITE SPECIFIC ( SEE APPENDIX A 1 
SIT = BASE UNIT MANHOURS 

. Js_ 14.0 
114 

OVERTIME PROOUCTIVITY FACTOR 
ISEE DETAIL WORKSHEET BACK4JP) 

TASK SPECIFIC 1 confined space, 
high elevation. congestion, etcJ 

PPE SPECIFIC (Based on current data 
and estimating knowledge) 

0.00% 0 
114 

0.0% 0 
114 

PPE LEVEL 
0 .  Mod.'C' C C +  B 

PROOUCTIVITY HOURS I MHs m m  1 MHs m m  I MHs um I MH's .urn I MH's 
I A S A K  )IADDMH's 4.00% I 5 71.00%\ 81 79.00%) 90 147.00%) 168 326.00%1 3; 

IS A MULTIPLIER IITOTAL HRS 1.041 118.6 1.71 I 194.9 1.791 204.1 2.47 I 281.6 4.261 485 
.OTAL MULTIPLIER wlSlTE PROD. 1.18561 1.94941 2.04061 2.81581 4.85641 

I 
NOTE : Use the Default Productivity Factor of 'mC' for working i 

I 
in a contaminated area if the Safety Level cannot be determined. 

I 
I 

I I I 
ISEE FD FERNALD ESTIMATING SERVICES REFEREWCE MANUAL IM-BOD6 8.lm 

I I I I 
Total hours worked in a specific PPE level divided by 10 hour working i 

I I i 
days 0 (PPE) ManOays to determine material cost of PPFs. 
(SEE APPENOIX C - HEALTH PHYSICS) 

12.01 Man Ws 20.01 MmDm 

THESE EFFICIENCY FACTORS WERE APPLIED INOIVIOUALLY 
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, 

11/05/99 SUBCONTRACTOR PAGE 1 OF 2 



I 
EFFICIENCY FACTORS 

FLUOR DAWlEL R .ALlECT: 
iSTlMATE NO.: C4981003 
UENT: DOE 
VBS NO: Z.1.3.G.P 

SaDs 1 & 2 Joule Heated Vmify (FS] DATE 05.NOv.9 
ESTIMATOR: J. ELLIS 
LOCATION: FERNAU) 
TASK NO.: 4SllB 

PPE MULTIPLIER DEVELOPEMENT 

These facton were based on Tables 6.1 and 6.2, Moderate Work Efforts. 66F to 85F temperature of 'Hazardous Waste Cast Control' by R.A.Selg. 
Modifications were made to reflect a 10 hour work day and no buddy system or support team for levels 0, mC and C. 
The workerbddy and support team members, if required, may be covered under Construction Mgmt. (Rad Tech). 

NOTE Adjust Work Minutes per Day' basis to: 5.8's. or leave as 4.10s. Any other drrmrtame.s, ow-ride the minutes per day. 

** Assumption based on wodc performed in May, June, July & August prwrating cost over one year. Adjust % to individual cirnrmstA. 

0 

0 
11/05/99 SUBCONTRACTOR PAGE 2 OF 2 



APPENDIX "C" 

HEALTH PHYSICS 
OJECT Silos 1 & 2 Joule Heated Vitrify (FS) 

DATE 05.NOV-99 
FLUOR DAWlEL ESTIMATOR: J. ELLIS 

LOCATION: FERNALD 
TASK NO.: 4S11B 

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

CAPITAL PLANT 
PPE'k - PERSONAL PROTECTIVE EQUIPMENT 

I UNIT ! UNIT 1 COST 
PPE LEVEL C I C+ I B : FlHF MASK wlRESP.&CART. 

TYVEK COVER-ALL wIHOOD & BOOTIES DISPOSABLE EA I 4.46 41 01 SO C I C + I B  I 
0 '  SO C I C + I B  GLOVE LINER - DISPOSABLE PR i 0.24 41 

PR I 0.26 41 0 SO C I C + I B  
GLOVE, WORK - DISPOSABLE PR 1.02 41 0 SO C I C + I B  

0 SO C I C + I B  APR CARTRIDGES - DISPOSABLE PR 11.74 41 

NO. OF CHANGE OUTS PER WORKER PER DAY 
DESCRIPTION Man Days (TOTAL HOURS worked in PPE's Oiv. by WORK HOURS I DAY) 

S'S 1 MANDAYS I MAT'L.S's LEVEL 

S O  C I C + I B  I (DOUBLEPPE TYVEK COVER-ALL wIHOOD & BOOTIES - DISPOSABLE EA 1 4.46 41 0 

GLOVE, LASTEX - DISPOSABLE 

SUB-TOTAL 22.181 41 Eq- 
SIMD = $O.OOI( 

PPELEVEL mC 
S 'S MANDAYS MAT'L.S's I LEVEL FULL DRESS wl FACE SHIELD 

LT.WT. DISPOSABLE COVERALLS WIHOOD & BOOTIES PR 4.46 4 0 SO 1 mC 
GLOVE LINER - DISPOSABLE PR 0.24 4 0 SO 1 mC I 

PR 0.26 41 0 SO I mC 
PR i 1.02 41 0 SO I mC 

GLOVE, LASTEX - DISPOSABLE 
GLOVE, WORK - DISPOSABLE I 

SUB-TOTAL 5.98 41 .sol- 
SIMD = SO.OO]l 

1 

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 C O n O N  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. 

I 

1 1/05/99 SUB-CONTRACTOR PAGE 1 OF 2 



I . HEALTH PHYSICS 

1 QN OESC. 

BLMONTHLY BIOASSAY 9 
I 

I PROJECT: Silos 1 81 2 Joule Heated Vitrify (FS) 
I 

TIMATE NO.: C4981003 
J E N T  DOE 

WBS NO.: 2.1.3.G.P 

! AVG. 
HRS WKR TOTAL LABOR TOTAL 

LABOR S HOURS RATE 
1 124 1114 $22.13 $24,640 

I I 

CAPITAL PLANT 
-*MEDICAL MONITORING -- 

I 

DATE: 05-NoV. 
ESTIMATOR: J. ELLIS 

! 

LOCATION FERNALD 
TASK NO.: 4SllB 

BO. OF TESTING 

WKRS. 1 DAYS 

2500 I 226 
TESTED PERVR 

MEDICAL . PHYSICAL and IN-VIVO MONITORING. LOST WORKER TIME far RAO II WORKERS ONLY 
AVG. 

DESC. 1 QN 1 HRS /WHR 1 TOTAL 1 LABOR 1 TOTAL 

AVGm I C ~ ~ C ~  BO. OF WRS. CHANCES CONSTR 

OAV I FORTHIS I m y  FOR TEST wonmac 
L:ts I FORTEST ESTIMATE FOR PROJECT OAYS 

1 1  i 0.0044 i 124 1 0.5456 1 339 

WORK DELAYS CAUSE0 BY MONITORING I O.O%I 

WORK DELAYS CAUSED BY RAD CHECKING I 2.0%I 

LABOR S'S 
THRU 

SAFETY LABOR $'s 1 
$6,442,893 S O J l  

LABOR S's 1 
$6,442,893 $128,900]1p 

TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET 

'm\i TOTAL j/ GRAND 
MArL .  TOTAL 

($186,4001 $57,700 11 $244.1 00 

1 1105199 SUBCONTRACTOR PAGE 2 OF 2 



APPENDIX “ D  = - 8 0 7 3  L 1 

ACTIVITY DURATIONS 
FLUOR DANIEL 

PROJECT Silos 1 & 2 Joule Heated Vitrify fS) DATE 05-NOv-9! 
ESTIMATOR J. ELLIS ESTIMATE NO.: C4981003 

48.1 I MONTHS I Olqan-2002 I 01-Jan-2004 I ‘Ol-Jan:2006 I 

CLIENT 
WBS NO.: 

I 

DOE 
2.1.3.G.P 

LOCATION: FERNALD 
TASK NO.: 4S11 B 

a 
b 

DATE Of  EST. to MID-POIN 
, OF ACTIVITY DURATION 

’ -  

I 01 MONTHS I 

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

’ C,C)0%.24 
I F:\l23R5W\C498103U.WK4 

1 1/05/99 SUBCONTRACTOR PAGE 1 OF 1 
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APPENDIX "E" - 8 0 7 3  
HEALTH PHYSICS 

PROJECT: 

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

Silos 1 & 2 Joule Heated Vi t r i fy  (FS) 
DATE 18-Nov-99 

PPE% - PERSONAL PROTECTIVE EOUIPMENT 

I SIMD = $88.7211 
PPELEVEL mC 

I1 SlMD = $23.9211 

1 

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

ITHER PPE's SUCH AS HARD HAT, SAFEIY GLASSESIGOGGLES, STEEL TOED SAFETY SHOES, HEARING PROTECTION, 
\RE CONSIDERED THE SUBCONTRACTORS RESPONSIBILITY AND ARE COVERED I N  HIS OVERHEAD fXPENSE. 
ZOSTS OF FD FERNALD SUPPLIED PPFs, SUCH AS COl lON COVERALLS, EXCHANGE OF RUBBER BOOT COVERS AND 
IESPIRATORS FOR CHANGEOUTS AND CLEANING OF SAME IS INCURRED BY FD FERNALD AND COSTS ARE NOT INCLUDED 
4s PART OF PROJECT COSTS AT THIS TIME. 

'QQ02_26 
CONTRACTOR Page1 of 2 



HEALTH PHYSICS 

I I 

'ROJECT: 

iSTlMATE NOC4981003 
XIENT: DOE 
WBS NO.: 2.1.3.G.P 

Silos 1 & 2 Joule Heated Vitr i fy ff S) 

PLANT OPERATIONS 
-MEDICAL MONITORING - 

I I AVG. I I 

DATE 18-NOV-99 
ESTIMATOR J. ELLIS 
LOCATION FERNALD 
TASK NO.: 4S11B 

DESC. 
'HYSICAL (3hrs). IN-VIVO (' 
BASELINE PHYSICALS 
\NNUAL PHYSICALS 
.XIT (TERMINATION) PHYS 

QN HRS WKR TOTAL LABOR TOTAL 
hr) HOURS RATE LABOR $ 

1 4 206 824 $22.13 $18,240 
4 4 206 3298 $22.13 $72,980 

C 1 1 206 206 $22.13 $4,560 
SUB-TOTAL ~-1 

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

I 
SUB-TOTAL 1 - 1  

11-MONTHLY BIOASSAY 
LABOR $ HOURS RATE 

24 1 206 4946 $22.13 $109,450 

WKRS TESTS HRS LABOR s's 
11 821 2 1642 $22.13 35$36.3002% 

80.0F TESMG IYP m CHABCEl PO.OFWXRS. CHUCES 

WXRS. DAYS PTUn DAY FORTHIS PAY FORTEST 

TESTE0 PERYR' m DIV FOR TEST ESTIMATE FORPROJECT 

2500 226 11 0.0044 206 0.90684 

COUSTR 
WORlOBO 

DIYS 

905 

11 LABOR 11 M A r L  11 TOTAL 
TOTAL HEALTH PHYSICS * FORWARD TO ESTIMATE SUMMARY SHEET 1-m- 

WORK DELAYS CAUSEO BY I 0.0% I 

CONTRACTOR 

THRU 
SAFETY LABOR $'s 1 
$73.031390 0 1  

Page2of 2 

WORK DELAYS CAUSEO BY I 1.0% I 
1 LABOR $3 1 

$73.0312901 . S Z $ ~ ~ O , W J I = =  
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Estimated Secondary Waste Streams Generated During Full-scale 
of the Remediation Facility for Silos I & 2 Project 

Vitrification = Joule-Heated 
Packaged 
Disposal Shipped to Volume Volume in 

CF 

Total 

Type Years 
Material Source No. of LME 

. 

, 

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

Misc. 
Re placem 
ent 
Eq u i pmen 

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

Freight 

Container( 
Per 
Container 
to NTS $3,453 s) to NTS 37 $1 27,754 
Container Container( 
Burial s) Burial 
NTS $9,600 NTS 37 $355,200 

NTS Total $482,954 . 
Source 

Category 
C (Salt 
drain, 
reduced 
metal, 
refractory ) 

Category 
C (HEPA 
filters, & 
glass 
drain bay) 

Salt / Solid 

I Total Secondary Waste Cost I $1,059,6471 

66,822 kg other 55 gal drum1 $508,521 

. .  
' 11/22/99"' 

Solid 1 7,649 kg 

CONTRACTOR 

other B-25 boxes $68,168 
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VITRIFICATION - JOULE-HEATED 

/ 
The Department o'f 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: 5 5  Gallon Drums 
Treatment Cost: $330,768.89 
Disposal Cost: $110,356.53 
Handling Price: $20,625.00 
Transportation Cost': $46,775.40 

Total : $508,525.82 

Category C Estimate (HEPA filters & glass drain bay) 

Material : 
Weight of Material: 
Container Type: 
Treatment Cost: 
Disposal Cost: 
Handling Price : 
Transportation Cost: 

Total : 

Debris 
7649 kg . 
B-25 Boxes 
$46,505.92 

$12,632.32 
$3,675.00 

$5,354,30 

$68,167.54 

VIT 1 TOTAL $576,593.36 



Rate 
(Iblhr) 

Total Volume Status  
3 years 

2,610 

27 ' 
- 3.14 

96 
MTC's 

8,550,360 gal Process I 
189 cf Dispose 

. 1 2 0 c f  Dispose 

15,744 Ibs Dispose 

N/A 435 cf Dispose 

4 /day 23,900 Cf Dispose 35,407 cf 

Estimated Secondary Waste Streams Generated During Full-scale 
Operation of the Remediation Facility for Silos 1 and 2 Project 

Secondary Waste Streams for VIT 1 

Material 
Type 

Source Pack aged 
Disposal 
Volume 

Off-gas Solids Solids 2,238 cf Recycle 

550,368 gal Process 

1 0 8  353,808 gal Process 

Scrubber Purge Water 
~~ 

RCS Condensate Water 

Cooling Tower 
Blow Down ' 

Water N/A 

Salt Drain Salts 524 cf 

Reduced Metals Solid 393 cf 

Empty Re-work 
Containers , 

Solid 224 cf 

Spent  Refractory 
(5 g/cc) 

Solid 530 cf Dispose 1,120 cf 

113 yrs - 106 cf Dispose 157 cf Glass Drain Bay Solid 
~~ ~~ 

Misc. 
Replacement 
Equipment 

Solid 838 cf 

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

RCS and Off gas  
System HEPA 
Fi I t e rs  

Solid N/A I 1 ,512c f '  I Dispose I 2,912cf 

Solid PPE 

I - Conservative Proof of Principle results indicated little or none produced. This estimated generate 
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. 

Revised 1 1/10/1'999 mkm 

0 0 0 1. e'-; 1 
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Risk Activity 

Melter replacement due to melter failure. 
(unique hardware) 
Startup Issues 

Feed prep system clogging 

Remote handling issues 

Reduce waste loading 

Total 

Vitrification Joule Heated (VIT I ) 

Schedule delay of Risk 
Activity Activity 

Probability of Risk 

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 

(50% x 15 = 7.5 months) 

(50% x 6 = 3 months) 

(50% x 2 = 1 month) 

(75% x 3 = 2.25 months) 

2.1 months 

15.9 months of potential delays 

Operation and Maintenance Risk Budget 

Vit 1 Operational Risk Factor 
15.9 months of potential delay/48 month operation and startup period = 33% 

Note: 70% operation availability addresses the minor day to day operation and 
maintenance problems. 

Waste Disposal, Packaging and Shipping Risk Budget 

Vit 1 assume a reduction in waste loading from 90wt% to  75wt% 

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

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

10/22/99 3:30 PM 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

- 
Vitrification - Joule-heated D&D Cost 

Silos Project Support Area D&D Cost 

D&D NTS Disposal Cost 

$1 1,625,900 

$10,468,800 

$1 1,174,592 

7 - 8 0 7 3  0 1 C.2.5 Decontamination and Demolition Estimate Basis: Vitrification - Joule-heated 

Total D&D Cost Estimate 

2 C.2.5.1 Introduction 

$ 34,503,692 

3 D&D costs for the Vitrification - Joule-heated (VIT1) alternative are summarized in 

4 Table C.2.5-1. 

5 
.6 
7 
8 

TABLE C. 2.5-1 
D&D COST 

VITRIFICATION - JOULE-HEATED 

I D&D Risk Budget I $ 1,234,400 

r 

<END OF PAGE> 
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1 

2 

3 

10  

11 

1 2  

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: 

0 Assumptions, 

0 Inclusions, 

0 Exclusions, 

0 Format and coding, 

0 Methodology, and 

0 References. 

C.2.5.2.1 Assumotions 

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

1. Costs are expressed in fiscal year (FY) 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: 

0 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 bui Id i ng D&D ; 

FDF D&D planning & engineering; 

Equipment rental dollars; and 

Subcontractor staffing costs. 

C-2-32 



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

7-88073 
1 C.2.5.2.3 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.2.5.2.4 Format and Codinq 

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 6 
1 4  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. 
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22 

23 

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 

support estimate was developed using preconceptual design 

construction from the Basis of Design and Description (Appendix 

of senior FDF D&D and waste management supervisors. 

Waae Rates 

drawings and materials of 

GI, and technical judgement 

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 to  provide for risks and uncertainties associated with the 

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

C 25 .2 .6  References 

Basis of Design and Description (Appendix G) 
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1 C.2.5.2.7 Attachment a 
Revised Feasibility Study for Silos 1 and 2 

40730-RP-0001 

2 

3 

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

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

<END OF PAGE > 

C-2-35 



<THIS PAGE INTENTIONALLY LEFT BLANK.> . 

Q a:: 9 



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

7 - 8 0 7 3  

Attachment C .  2.5.1 

D&D Cost Estimate Summary for 

Vitrification - Joule-heated 
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$42.900 
$25,300 
$1 8,200 

$912,900 

$4,508,900 
$2,514,470 

r ESTIMATE SUMMARY SHEET 

$725.60 
$43.50 

$898,70 
$906.90 

I PROJECT: Wt 2 D&D Joule Heated Vitrification DATE 17-Aug-99 
.FLUOR DIWIEL ESTIMATOR Wagner 

LOCATION: FERNALD 
TASK NO.: 4sllB 

FLIENT: DOE F E R N A f D g  
BS NO.: 2.1.3.G.P 

ITEM DESCRIPTION 
Mobilization Cost 

. . Below Grade 
Above Grade 
Demobilization Cost 

SMALL TOOLS 8 CONSUMABLES 3% 
EQUIP. RENTAL (See Equipment Schedule) 
EMPORARY FACILITIES 6% J ZMPORARY UTlLrrY HOOK-UP 3% 

JOBCLEAN-UP 6% 
SAFEPl (INCLUDED WITH SITE & PPE PRODFACTORS ) 

HEALTH PHYSICS SIC 

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

CERCLA - 40 HRslFTE 

- _  
INDIRECT FIELD COSTS TOTAL .I 

D~RECT 8 INDIRECT FIELD COSTS TOTAL-, -- 

MRI RATE 

8,093 8201 
38.913 
1.780 

~ 

49,606 I S20.21 
17.360 

1.488 
967 

2,232 

2,116 
1,250 

900 

. .  

- - - - 
26.314 1 
75,920 I 533.1: 

LABORS 
$17,400 

$1 63,880 
~87.890 
$36,400 

SIC $ 

58,201 

MAT'L $ 

$13,800 

$2,500 

$16,300 

$30,200 

$30,200 
.$10,600 
$15,100 

$161,800 

$15.900 
$263,800 
$28O,lOC 

$2,372,905 

EQUIP. $ 

. $800 . r 

$4,900 

~ ~~ 

$5,700 

$705,600 

$42,70( 
$748,30( 
$754,001 

- $38.561 

$969,362 $1,622,844 $2,372,905 $38,568 
$85,826 $15.076 

TOTAL S 
532,00( 

$163.88( 
$787.89( 

S52,OOt 

. i 

S1.035,77( 
$544.10( 
$30,20( 

$705.60( 
$60,40C 
$30,20( 
$60,40( 

$204,701 
$25,301 
$18,201 

$912,901 
$725,601 
$43.50( 
$58.601 

~ 

$3,419,701 
$4,455,471 
55,003,681 

$5,003,68 
$100,90 

$1.586.389I S157.760I $35.8341 I $1.779,98 
* $1,672,215 $172,837 $35.834 S1.880,88 

$124.815 I $9.718 I $6.826 I I S141.35 
$124,815 $9,718 $6,826 $141.35 

SIAA 50 

08/17/99 CONTRACTOR - Staled m Fy99 DOLIARS . 0630.6.41 PAGElOF3 



?NOTE: 
1 .)The above costs represent constant Fy dollars and require de-escalation to FY96 for input lo microframe. SEE De-Escalated Summary. 
2.) If there are no DFC Equip. S, enter The IFC Equip. Vs into the direct field cost TOTAL and delete IFC Factor in G65. 
3.) If FD Fernald Support dollars appear below, and were generated a s  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 

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

FD FERNALD SUPPORT COSTS I LABORS I SIC S I MA7L.f I EQUIP.% I PPES u TOTALS 
FD FERNALD PROJECT MGMT. 1 $100,902 
RISK BUDGET FACTOR 1 .oo 1 .oo 1 .oo 1 .oo 1.00, 1 .oo. 

TOTAL PM 

RISK BUDGET FACTOR I 1 .oo I 1.00 I 1 .oo I 1.00 I 1.00 i - 1.00 
I I I I I $5,003,680 

I I I I I I 
TOTAL WPM 

FD FERNALD RSO 

4 

FD FERNALD CONSTRUCTION MGMT. 
RISK BUDGET FACXOR 1 .oo 

TOTAL CM 

TOTAL PROJECT TARGET EST. (FY99 DOWRS) $11,896,938 

1 .oo 1 .oo 1.00 1 .oo 

08/17/99 

RISK BUDGET FACTPR 
TOTAL RSO 

FD FERNALD ENGlNEERlNGlDESlGNllNSPECTlON 
RISK BUDGET FACLOR 

AIE ENGlNEERlNGlDESlGNllNSPECTlON 

TOTAL N E  

TOTAL FD FERNALO ENG. 

RISK BUDGET FACTOR 

CONTRACTOR - Stated In FY99 DOLLARS PAGE 2 OF 3 

1 .oo I 1 .oo 1 .oo 1 .oo 1.001 1 .oo 
I I 

$1 24.81 5 
1 .oo 

I $124,820 
1 .oo 1.00 ' 1.00 1 .oo 1 .oo I 
1 .oo 1 .oo 1 .oo 1 .oo 1 .oo I 1 .oo 

I 



ESTIMATE SUMMARY SHEET 
PROJECT: VI1 2 D&D Joule Heated WWlcaUon DATE: 17-Aug-99 

TIMATE NO.:C4981202R2 

ENR DOE a S NO.: 
SAY ITEM NO. 

Direct Field Cost 
w / F ~  3 T O R S  

1.3.G.P 
IESCRIPTION 

,biliiation Cost 

!low Grade 

love Grade 

!mobilization Cost 

’ FIELD COSTS w/FACTORS 

- 
ANI 

LABOR t 

17401 
$57,691 

163881 
$543,331 

787891 
$2,612,171 

3640( 
$120,681 

XmE 
SIC a 

8201 
$182,711 

YES 
X 

MAT’L S 

13800 
$121.840 

2500 
$22,070 

NO 

EQUIP. S 

80 
$140,31 

490 
$859,37 

. .. 

;TIMATOR Wagner 

CATION: FERNALD 
rSK NO.: 4S11 B 

PPES I TOTALS 
. : 1618001 

I 

E 
t-- 

1s) $4,887.57 

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 Consbudon Management 

(2001.43 
08117199 CONTRACTOR - Stated in Fy99 DOLLARS PAGE 3 OF 3 
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7.12 OA-PedMNnccxIA 

S25.71 4.00 $102.85 
S37.30 0% 11865 

$27.99 1O.W t+%sS279.921 

Rate Qly Total 
Sl2.79 5 s63.93 

$0.00 10 1.00 
s4.779.37 1 w.779.37 

8 M :  
Equlpment 

S9.71 . 
UhM $9.71 
S10.79 $2.70 - 
2 PERDAY 

L 
s , L a b o r  

Desaiplion Rate Hours Total 
%MAlm.oprsupr $38.69 1.00 $38.69 
-W&STE -Waste Tech S37.12 4.00 S143.47 
. cw(- MCMOelk S19.62 425 54.90 

R M  - b d  Tach $28.56 4.00 $11424 
p w o n - m  ~25.71 aw w o m  
*‘LNOH - HAZWAT S25.71 8.00 W . 7 0  
aA - P e d a M m  u7.30 1.00 tn.30 

$28.69 2625 tS.$7..3.03 1 ‘;-.‘Total LaborlConlaiier 

c 
B 
F; 

s 2 I w  2.00 $57.12 
u7.12 1.00 S37.12 
S24.14 O S  112.07 

MVOH - HAZWAT S23.71 
Total Labor per Truckload et29.99 
Total Labor per Ccnlainer 1 

Rate myidaym Total 
ss.72 4 $2287 
S0.42 4 S1.53 
SO.07 4 so28 
SO.41 4 $1.64 
S3.05 4 s1121 
w.75 4 Sl8.99 

ih33tJss1.68: 
6 wkn S173.05 

.*l 

E Equlpmcnt 
3ir Desaiphon RalelDay Days Total wood bn* 2x4 - LF 
<t . ,Tr&ha *loMdn 0 5  S19.42 Pain1 

08117199 FDF WASTE MGMT. -TOP LOADING LWMB i ISO C~NTAINER PAGE I 



\ 

I 

I Waste Management Costs 
L b  

08117199 

I 

$38.69 0.50 $18.34 

w m -  &MU $37.12 1.00 $37.12 
WAS€ - Waste Tech $37.12 8.00 52SW4 

t25.71 16.75 $430.69 
UvDn-uVo 521.71 140 $38.17 
MVOH 313s S80l.52 S7U7Ol 470 
UnL- warehouse Mcnbnl $24.14 1.00 $24.14 
UTR-bbDrer $24.14 1.00 $24.14 $2237 '"I 

FDF WASTE MGk.-TOP LOADING LWMB 6 IS0 CONTAINER 

470 

- 

. .  

TOTAL 
FY96 

. .  

uu.890.44 

$167341.68 

3105,613.17 

Sl14.085.02 

U.95030 

$350.009.15 

t24.497.81 

$48.9%:11 
wsa.0.07 

$41.918.37 

... . . 

PAGE 2 



a. 

. .  
Waste Management Costs 

T0P-f O A L m L u U w  a I S 0  WmmdER 

ASSUMPTIONS 

CONTAINER PREPARATION: 
a. Four contaiien can be prepared per day. 
b. Containen are reconditioned and the prices reflect the current acquisition 

contract costs. 

CONTAINER PACKAGING: 
a. Two containen 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 FY98 dollars. 

CONTAINER STAGING. 
a. The labor to stage containers to load on a flatbed truck D'ide by containen /truck load. 

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

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

b. The material and equipment costs are for one container. 
For thii study assume 1 container per truck load. (42,OOW gross weight) 

CONTAINER SHIPPING FREIGHT: 
a. Shipping charges are based on an avg. of three camer contract rates currently 

being used a t  the site. 
b. NTS burlal costs are the antiapated FY98 rates that include shipping scrap copper 

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

LABOR: 
a. These costs are for direct fieWoperations costs. Project management costs are 

b. Labor dollars are based on the FY99 Replan rates and are considered FY98 dollars. 
excluded ' 

EQUIPMENT: 
a. Equipment doltan are for maintenance costs only. 

Any purchase cost and fuel usage have been exduded. 

.. 

FDF WASTE MGMT. - TOP LOADING LWMB a IS0 CONTAINER PAGE 3 
. .  



D & D Vit Joule Heated 

Unbulked Material Estimates (m) 

Component Metals Process Related Concrete Acid 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 

Ut 2 Joule Heated 65,474 67.473 6.184 219 139,350 

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

D 8 D Vit Joule Heated 

Bulked Material Estimates (R3) 

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 87.71 4 12,368 438 323,132 

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

~ ~~ ~~ ~ 

Total 222,612 87,714 12,368 438 

Container ROB, ROB ROB ROB 

Quantity 279 

DEposition . OSDF 

220 

OSDF 

16 1 

OSDF OSDF 

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

Material Weight Estimates uons) 

Component Metals Process Related Concrete Acid Non-Regulated Regulated Msc. 
Category A.B 8 D C E F G H I J 

Lead Component 
Designation Metals Brick ACM ACM 1-2 1-4 Flashing Total 

Vi 2 Joule Heated 81 8 3374 ' 46 2 4240 

Total 81 8 3374 46 2' - .  4240 



. .. . . .. .. . , - .. 

-- 8 0 7 3  

DEBRIS BULKING FACTORS 

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

* B - Inaccessible Metals (OSDF 2) 
Bulking Factor 3 

* C - Process-Related Metals 
Bulking Factor 3 

: ' 

* D - Light-Gauge Metals (OSDF 2) 
Bulking Factor 2 

. .  . '. . .  
. . .  . .  . : . ; .  

* G - Non-Regulated ACM (OSDF 213) 
Bulking Factor 1.2 

. 
* H - Regulated ACM (OSDF 5 )  

Bulking Factor 3 

* I - Miscellaneous Debris (OSDF 214) 
Bulking Factor 3.5 

. .  . .  

I .  

. .  . .  

. .  
- 

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

. .  

. 
. .  

I. 
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APPENDIX -0- 

EFFICIENCY FACTORS 
20-Aug- DATE: 

ESTIMATOR: Wagner 
J E W  Vit 2 DBD Joule Heated Utrifiatioii 

DOE -FLUOR DAW JEL LOCATION: FERNALD 

m u u T E  NO.: ~ 4 9 8 1 2 0 2 ~ 2  
CLIENT: 

NBS NO.: 21.3.G.P TASK NO.: 4S110 . .. 

PRODUCTIVITY HOURS 
( A S A X  IIADDMH's 

S A MULTIPLIER )/TOTAL HRS 
I OTAL MULTIPLIER WlSITE PROD. 

EXAMPLE: 

PPE LEVEL 
C C +  B D Mod.'(? 

MHs y~mm MHs y.m I MHs umm I MHs . urn+ . I  MHs 
165 326.00%1 36. 

4.26 I 477. 
23.00% 26 71.00% 80 79.00%1 88 147.00%1 

1.23 137.8 1.71 191.5 1.791 200.5 2.471 276.6 
1.3776 1.9152 2.0048 I 27664 I 4.7712 I 

I I I I 

100 STANDARD CHART MANHOURS = NET 

* SITE SPECIFIC ( SEE APPENDIX A ) f23sEim 1 2 0  
112 SIT= BASE UNIT MANHOURS 

Total hours worked In a speclfic PPE level dlvlded by 40 hour worklng 
days = (PPE) ManDays to determlne materlal cost of PPE's. 

I (SEE APPENDIX C - HEALTH PHYSICS) 

14.0 ManDays 19.0 ManDays 20.0 

... 
0 

112 
OVERTIME PRODUCmnn FACTOR 0.00% 
(SEE DETAIL WORKSHEET BACK-UP) 

M a n D a p  

i 

0 
112 

* TASK SPECIFIC (confined space, 0.0% 
hlgh elevatlon, congestion, etc.) 

PPE SPECIFIC (Based on current data 
and  estlmatlng knowledge) 

B 

THESE EFFICIENCY FACTORS WERE APPLIED INDMDUALLY 

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

THROUGHOUT THE EsnwE AT A TASK SPECIFIC LOIEL, 

I .  

O@i20199 CONTRACTOR - Stated In WQ9 DOLLARS 



APPENDIX 8' 

'ROJECT: . .. Vi 2 DBD Joule Heated vilrification 

ELIENT: DOE 
VBS NO.: 2.1.3.G.P 

isnMATE NO.: c49a1202~2 

EFFICIENCY FACTORS 

FLUOR DAWIEL 
F E R M A L D ~  

DATE ' ' 2O-AUg-9! 
ESTIMATOR: .Wagner 
LOCATION: FERNALD 
TASK NO.: 4S11B 

PPE MULTIPLIER DEMLOPEMENT 

I 
These factors were based on Tables 6.1 and 6.2, Moderate Work Efforts. 66F to 8% temperature of 'Hazardous Waste Cost Contror 
Modifications were made to reflect a Y 0 hour work day and no buddy system or support team for levels 0. mC and C. 
The worker-buddy and support team members, if required, may be covered under Construction Mgrnt (Rad Techs). 

I 
by RASelg. 

NO= Mjust  Work Minutes per Day bask to: 5 - 8's. 01 leave as 4 - lo's. Any OVler circumstances. over-rfde the minutes per day. 

" Assumption based on work performed in May. June, July 8 August prcwating cost over one year. Adjust % to lndvidual dnumstances. 

.. . 
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APPENDIX "C" , -- 8 0 7 3  
HEALTH PHYSICS 

SUBCONTRACTOR REQUIRED PURCHASES I UNIT I 
RUBBER BOOT COVERS-(1)PR.PER WORKER PR 12.70 
APR wIHALF FACE MASK - (I) PER WORKER EA 22.30 
APR w~FULL FACE MASK - (1) PER WORKER EA 174.00 
SCBA EA i 1894.00 
COOL VESTS EA i 137.50 
THERM0 STRIPS EA I 50.00 

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

PER NO.OF 
WKR. WORKERS I I 

6 0 $0 DlClB 
6 0 so C 
6 0 so C 
2 0 so B 

0 $0 CIB 
0 $0 CIB 

6 
6 

DATE: 20-Aug-99 
ESTIMATOR: Wagner 
LOCATION: FERNALD 
TASK NO.: 4Sl lB 

SUB-TOTAL 

PPE's - PERSONAL PROTECTIVE EQUIPMENT I 

I $0 I 

I QTY. I I 

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 INCLUD 
AS PART OF PROJECT COSTS AT THIS TIME. 

c 
08120/99 

. .  

CONTRACTOR - Stated in FY99 DOLLARS 
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APPENDIX "C" 

DATE: 
ESTIMATOR: Wagner 
LO CAT1 ON: FERNALD 

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

Vit 2 D&D Joule Heated Vitrification 

FLUOR DANIEL 
FERJUALIIB TASK NO.: 4S11 B 

I 
S U B-TOTAL II 

I I I HOURS RATE I LABOR$ 
BI-MONTHLY-BIOASSAY 61 11 501 278 $20.27 1 $5,630 

I 

$ 5 . 6 3 0 , 7  

NO.OF 

WKRS. 

TESTS I HRS TOTALHOURS AVG. RATE I LABOR $'s I 
45 2 90 $20.271 $1,800' ,-I 

TESTING AW.NO. CHANCE/ NO.0FWKRS. C O N m  

DAYS OFNTS DAY FOR THIS I IDIEZST I WORKING 

LABOR $'s 
THRU 

SAFETY 
$1.515.170 JYORK DELAYS CAUSED BY MONITORING I l .O%l  

I 

LABOR $'s i 
$1 5.200 11- 

I 1 LABOR $'s 1 
JVORK DELAYS CAUSED BY RAD CHECKING I 1.0% I I $1 SI 5.1 70 I $1 5.200 11- 

TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET I $42,900 II $ 161.800 II -'$204:700 r' 

,::\ESflMAfE\sILOS\VIT 2\WT 2R2.WK4 
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APPENDIX "D" - - 8 0 7 3  
ACTIVITY " D U RAT1 ONS 

PROJECT: 
ESTIMATE NO.:C4981202R2 
CLIENT. DOE 

Vit 2 D8D Joule Heated Vitrification 1 

WBS NO.: 2.1.3.G.P 

t 

DATE 20-A~g- 
ESTIMATOR: Wagner 
LOCATION: FERNALD 
TASK NO.: 4S11B 

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

CONSTRUCTION: I 29-D-98 t:.oi4&%ogl l ~ J u n - 2 0 0 9 ~ a S ~ ~ I  11.121 MONTHS 0 MONTHS w- 
TOTAL 11.11 MONTHS 

I 
&-s&>?*q 

ACTIVITY DURATION IS USED IN D€rERMlNlNG NUMBER of WORKERS for CERCWSAT TRAINING HOURS 
and HEALTH PHYSICS COSTS. 

F\ESTIMATEWLOS\vTT 2\UT 2R2.wK4 

... 

CONlRACTOR - Stated b ITS9 DOLLARS . ' PAGE 1 OF1 
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7 - 8 0 7 3  L 

ESTIMATE SUMMARY SHEET 

MALL TOOLS 8 CONSUMABLES 3% 
QUIP. RENTAL (See Equipment Schedule) 

PORARY FACILITIES 6% 
iEMPORARY UTILITY HOOK-UP 3% 

SAFETY (INCLUDED WlTH SITE & PPE PROD.FACT 
HEALTH PHYSICS SIC 
CERClA-40HRslFTr 

PAYROLL BURDENS 8 BENEFITS 57% 

OVERHEAD & PROFIT 20% 

BOND 1% 

SALESTAX 6% 

a 
JOBCLEAN-UP 6% 

GETSITE ACCESS & JOB SPECIFIC TRAlNlNG 

FLUOR DANIEL PROJECT: Vit 2 D&D Joule Heated Vitrlncatlon I ESTIMATE NO.:CX981202R2 

1.488 
' 967 
2,232 

2,116 
1,250 

Z 

900 - - - - - L 

I - - 

DATE 20-Aug-9: 
ESTIMATOR: Wagner 

$384,159 

$27.989 
$18,165 
s41,9a4 

$39,760 
$23.448 
ai6,a6a 

8846.076 

TEM DESCRIPTION MM RATE 
lobiliiation Cost 
elow Grade 
bow Grade 

$120,113 

. 
$672.486 

$40.316 

-.CONTRACTOR & PERDIUM I 17,3601 

PROJECT CLOSEOVT I F I M  PREPARATION 

LABORS SIC s 
$16.126 

$151,884 
$730,216 
$33;736 $7.60C 

MATL S EQUIPMENT I 
$12,790 $741 

I .  

S2.317 $4.541 

$15.107 

$27.989 

$27.989 
$9,824 

$13,995 

$5,283 

$653.950 

$149,956 

$14.736 I $39.574 

$244,490 I $693,624 
259.697 I ,698,807 

$2.199.171 I $35,744 

TOTAL S 
529.65j 

5151.8& 
$730,216 
~48,194 

.. . 

. .  

$959,952 
$504,272 
$ 2 7.9 8 9 

$653.950 
$55.979 
$27.989 
$55,979 

$189,716 
$23.448 
$16.868 

S846.076 

$672.486 

$40.316 

$54.310 
~3,169.37a 
s4.129,33a 
$4.637.331 

5898.390 $1,604,026 $2,199,171 $35,744 54.63731 
$13,973 $93.536 

SlA70 s7Q'r3i 66 S146212/ $33211 I 1 $1.619.682 
$1.649.809 $160.185 533.211 $1,743.20t 

$1 15.679 I $9.006 I 86.326 I I f131.011 
$115.679 $9,006 . $6,326 5131.011 
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I PROJECT: Vit 2 DLD Joule Heated Vitrlncatlon DATE: 20-AUa-99 

6.2822 124.7895 j 
BOND + OVERHEAD a  PROF^ COST FACTOR 1.2086 i 1.2086 1.2086 I 1.2086 , 1.2086 

I 
DIRECT FIELD COST FACTOR = I 3.02221 20.3109 I a.0485 I iss.8742 j 1.28121 

~~ 

I I I I I 

I I I I 

I I 
FPS TARGET ESTIMATE (FY96 DOLLARS) 1 53,089.824! $169.331 

I I I I I I 

I I $2.816.812! I $154.3581 I $121.587 I S844.577 ' 5192.1 17 I $4.129.251 BASE ESTIMATE $'s 

I I I 
$133.381 1 $926.501 : 5210,7521 54.529.789 

1 .oo I 1 .oo 

RISK BUDGET FACTOR 1 .oo I 1.00 

FD FERNALD PROJECT MGMT. 
RISK BUDGET FACTOR 

FD FERNALD CONSTRUCTION MGMT. 
TOTAL PM 

W K  BUDGET FACTOR 1 .oo I 1 .00 I 
I TOTAL CM 

FD FERNALD WASTE PROGRAM MGMT. 

TOTAL W M  I 

(De-escalated for Mlcroframe Input Only) 
J O E :  
I .)The above costs represent constant FY dollars de-escalated to FY96 for input to microframe. 

!.) If FD Fernald Support dollars appear below. and were generated as a perenatage 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 I 

1 

1 .oo 1 .oo 1 .oo 
' I  

1 .oo 1.00' 1 .oo 
t1.649,690 
$4,637.331 

1 .oo 1 .oo 1 .oo 1 .oo 
S4.637.330 

DOES FUSK BUDGET APPLY TO FD FERNALDSUPPORTCOSTQ YES I NO I 

RISK BUDGET FACTOR 1 .oo I 1 .oo I 1.001 1 .DO ' 1.00 1.00 

I 

RISK BUDGET FACTOR 1 .oo 1 .oo 1 1 .oo 1 .oo 1 .oo 1 .00 

TOTAL RSO I 
5131,011 

TOTAL FD FERNALD ENG. I i 5131.010 

TOTAL FD FERNALD A/E 1 I 

RISK BUDGET FACTOR 1.001 1 .oo 1 .oo I 1.00' 1 .oo 1 .oo 
FD FERNALD ENGlNEERlNGIDESlGWlNSPECTlON 

I I N E  ENGINEERlNGIDESlGNIlNSPECTlON 

SUE-TOTAL PROJECT TARGET EST. (M96 DOLLARS) I $11.041.339 

These dollars will not match microframe reports due to differences In labor rates and constant FY dollars for other Costs 
and lhe addition of escalation and G 8 A to the microframe reports. 
Risk Budget requirements for FD Fematd Support Costs needs to be determined on an Individual bask for each proled 
they support and may not apply if supported by an LOE estimate. 
The Sales tax  below may be lnduded 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 .oc 

TOTAL OTHER FD FERNALD SALES TAX 

IX 
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7 - 8 0 7 3  
L 

ESTIMATE SUMMARY SHEET 
DATE 

PROJECT: Vlt 2 D8D Joule Heated Vlbificatlon 

U 

Mobnitation Cost 

Below Grade 

4bove Grade 

lernobibation Cost 

k- AL DIRECT flELD COSTS WFACTORS (FYSS DOLLARS) 

- 
AN 

LABOR I 
- 
(ASSIGI\ 

15188 

1612 
$53.47 

$503.56 

73021 
2,420.96 

3373 
$111.85 

- 
3.089.840 

) R S  

7601 
$169.331 

$169.330 

YES 
x 

tan. s 
'E tarws) 

1275 
$112,9; 

231 
$20,46 

$133.380 

NO 

EQUIP. $ 
> 

741 I 
~130.0 

45 
$796,4 

$926.511 

ESTIMATOR Wagner 
-0CATION: FERNALD 

149956 

$210.75( 

L 
I 
L 
I 
I 
I 
I 

F 
I 
I 

~ ~~ 

$4,529,810 

(De-escalated for Mlcroframe Input Only) 
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 Consbudon ManagemenL .*. ..=. - 
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o n  7 2 
I v u  I " I ESTIMATE SUMMARY SHEET L i 

$17,400 
$23,100 
$35,300 
$44,600 
$91,500 
$28,800 

PROJECT: Vendor 'B' CrrAmCS D & 0) DATE 20-AUg-99 
ESTIMATOR T Wagner 
LOCATION: FERNALD 
TASK NO.: 4SWRA 

FLUOR DANIEL 
' .F€RMAfDB 

ESTIMATE NO.: C4981003 
DOE 
2.1.3.6.0 

$13,800 $80( 

$8.200 $2,500 $3,50C 

ITEM DESCRlPnON 
ITEM N0.7 PremobiIiiationjh4obiation 

I : Fun Scale Mock-up System 
II RCS Phase 1, 11, & 111 
111 Silo Waste Retrieval System 
IV Transfer Tank Area 

Demobiliiation Cost 

$209,800 

$10,800 
$ 10,800 
$4,700 

$23,300 
$15.500 
$7,700 

;MALL TOOLS 81 CONSUMABLES @ 3% 
UISC. EQUIP. RENTAL (See Equipment Schedule] 
'EROIEM I SUBSISTANCE 
lNPORARY FACILITIES & UTILITIES 
108CLEAN-UP 6% 
SAFm 3% 

TH PHYSICS SIC t CLA.~OHRS/FTE 
ISlTE ACCESS &JOB SPECIFIC TRAINING 

$7,200 
$278.400 

$76.800 
$10,800 
$3,600 
$2,500 

$11,000 

~ PAYROLL BURDENS 81 BENEFITS 
OVERHEAD & PROFIT 

~ BONO 

MIH RATE 
820 

1.140 
1,743 
2,204 
4,520 
1,400 

11.8271 $20.3f 
8,960 

532 
532 
23 1 

1,145 
760 
380 - - 

- - 
- - 
- - 

12,5401 
24,3671 $33.7: 

$23.100 
$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 

$1,254,300 

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

$1,431,400 $2.396300 $3,503,800 $56300 $7,388,400 
$ga2m/ $117,300~ $26,6001 - I $1,107,100 

URIALFEE ITEMNOSO 

OCl"Ql9S 
08120199 SUB-CONlWICTOR PAGE 1 OF3 
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Revised Feasi~ztty Stud 
' A  40730-RP-0001 

2 

3 

4 

5 

6 

7 

C.2.6 Project Management Estimate Basis: Vitrification - Joule-heated 

C.2.6.1 Introduction 

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

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

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

organizational charts. 

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 

< E N D  OF PAGE > 
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Revised Feasibility Study for Silos 1 and 2 
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1 

2 

3 

10 

11 

1 2  

13 

1 4  
15 

1 6  
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, 

inclusions, 

0 Exclusions, 

0 Format and coding, 

Methodology, and 

0 References. 

C.2.6.2.1 Assumptions 

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 FY 10. 

<END OF PAGE> 
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. .  
40730-RP-0001 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  
11 

1 2  
1 3  

6: 
1 6  

17  

1 8  

19 

20 

21 

22 

23 

24 

25 

26 

C.2.6.2.2 Inclusions 

The project management cost estimate includes the following cost elements: 

e Project management labor; and 

e Project management office supplies. 

C .2.6.2.3 Exclusions 

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

Silos 1 and 2 material ful!-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 cost; and 

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

. 

C.2.6.2.4 Format and Coding 

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

centers: 

e FDF labor; and 

Material. 

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

FDF Labor Cost 

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. 

C-2-39 
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1 Material Cost 

2 Material cost is the cost for office supplies. 

3 

4 

9 

10 

11 

1 2  

13 

1 4  

15  
16 

17 

18 

19 

C .2.6.2.5 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 t o  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 .2.6.2.6 References 

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

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

0 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 WIT1 1 
alternative, prepared by the FDF cost.estimating team, is attached t o  this section. 

C-2-40 
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Project Management Cost Estimate Summary for 

Vitrification - Joule-heated 
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Transportation Cost 

NTS Burial Cost 

Risk Budget 

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

$ 5,035,800 

$ 2,356,035 

$840,820 

0, 
2 

3 

4 

5 

. .  

Total Waste Disposal Cost Estimate . 

6 

7 

8 

9 

10 

$24,532,105 

C.2.7 Waste Disposal Cost Estimate 

C.2.7.1 Introduction 

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

summarized in Table C.2.7-1. 

TABLE C. 2.7-1 
WASTE DISPOSAL COST 

VITRIFICATION - JOULE-HEATED 

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

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

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

Description (Appendix GI, quotes for containers and transportation services, and FY 99 NTS 

volumetric burial fees. 

c END OF PAGE > 
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C.2.7.2 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, 

Inclusions, 

0 Exclusions, 

0 Format and coding, 

0 Methodology, and 

0 References. 

C.2.7.2.1 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 FY99 dollars. 

The wasteform produced by the Vitrification - Joule:heated process is a monolith 
wi th  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 a t  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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8 
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1 0  
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1 2  
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a: 
1 6  
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18  

19  
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C.2.7.2.2 Inclusions 

The waste disposal cost estimate includes the cost of the following elements: 

0 Shipping containers; 

0 MTCs; 

0 

0 Disposal at the NTS. 

Shipment of the treated waste via truck t o  the NTS; and 

C.2.7.2.3 Exclusions 

The waste disposal cost estimate excludes the following elements: 

0 

0 D&D cost; 

0 Disposal cost of D&D debris; . 

0 

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

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 

C.2.7.2.4 Format and Coding 

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

0 Waste disposal container; 

0 MTC; 

0 Shipping/disposal container; 

0 Transportation; 

0 NTS burial; and 

0 Risk budget. 

C.2.7.2.4.1 Waste Disposal Container Cost 

Container costs are the costs for shipping containers and MTCs. 

C-2-44 



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

6 

7 

8 

9 

1'0 

1 1  

1 2  

13 

14 

15 

16  

17  

18  

C.2.7.2.4.2 Transportation 

Transportation cost is FDF's 

NTS. 

cos t  

cost for transporting the treated Silos 1 and 2 material to  the 

C.2.7.2.4.3 NTS Burial Cost 

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

C.2.7.2.4.4 Risk Budget 

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

waste loading, packaging and transportation. 

C. 2.7.2.5 Methodoloav 

The methods used t o  prepare the waste disposal 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 t o  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. 

<END OF PAGE> 
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TABLE C. 2.7-2 
WASTE DISPOSAL CONTAINER SUMMARY 

I Container 1 Quantity 1 Unit Cost 1 Total Cost I 
12,586 I $290ea I $3,650,000 I I MTCs I 

I Shipping/disposal I 2,398 1 $5,275 ea 1 $12,649,450 1 
3 

4 ' Transoortation Cost 

5 

6 

7 

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, 

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

8 NTS Burial Cost 

9 

10 

11 material 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 

12 Risk Budaet 

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

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

1 5 historical data and professional judgement and documented in meeting minutes (see 

16 Table C.2.4-9). 
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2 0 Basis of Design and Description (Appendix GI 
3 0 POP Fina/ Report (Appendix H, Attachment H I  ) 

4 C.2.7.2.7 Attachments 

5 

6 

Detailed waste disposal cost summaries for the Vitrification - Joule-heated (VIT1) alternative, 

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

e END OF PAGE > 
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Waste Disposal Cost Estimate Summary for 

Vitrification - Joule-heated 
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Cost of Money 

a 1 C.2.8 Cost of Money Estimate 

$45,574,610 

7 - 8 0 7 3  

2 C.2,.8.1 Cost of Money Analysis 

3 

4 

5 

6 

7 

8 

9 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 financial liability and risk of the project to  

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 

1 0  

11  

12 

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 project 

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 

14 

15  

1 6  C.2.8.2 Attachment 

17 

18 

The cost of money analysis summary for the Vitrification - Joule-heated WIT1 1 alternative, 

prepared by the FDF cost estimating team, is attached t o  this section. 
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Joule-Heated Vitrication 
. .  a:. ' .  

FLUOR DANIEL FERNALD 
FULL SCALE REMEDIATION 
COST OF MONEY MODEL 

SUBCONTRACTOR "PAY OUT" SCHED'JLE 
SILO 1 a 2 JOULE VITRIFICATI~'-~ 

NO2 FY03 FY04 FY05 FY06 FY07 FYO8 FYo9 FYlO 
Total Amount 

Pay Item 
Number DescriDtiorj 

1.0 PRE-MOBILIZATION 

2.0 MOBIL 

3.0 START-UP PREPARATIONS 

OTAL 3.0 (in ESCAUTED Dolla 
c 

4.0 PRE-OPERATIONAL ASSESStAENT 

5.0 WASTE TREATMENT 

24,009,713 $24,704,356 $6,354,203 

6.0 FINAL WASTE TREATMENT 

7.0 FACILITY SHUTDOWN AND DISMANTLEMENT 

8.0 DEMOBILIZATION 

TOTAL 8.0 (In ESCALArED D 

~~ -~ 
$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 
3 
0 
E3 
N m 

. . .  . .  . 
. .  

. . .  

, ,. Joule-Heated Vitrication 

. .  

0. : .  , 

. .  

SUBCONTRACTOR "PAY IN" SCHEDULIS 

Total Amount Fyo2 Fyo3 Fyo4 FY05 - FY06 F y o 7 -  - .  Fyo8. Fyo9 - FYlO 

Pay Item 
Fumber DescrlDUor ! 

1.0 PRE-MOBILIZATION 

2.0 MOBILIZATION & CONSTRUCION 

3.0 START-UP PREPARATIONS 

* 
4.0 PRE-OPERATIONAL ASSESSMENT 

5.0 WASTE TREATMENT 

6.0 FINAL WASTE .TREATMENT 

7.0 FACILITY SHUTDOWN AND DISMANTLEMENT 

. .  : . . .  . .  

.''.I! 8.0 . DEMOBILIZATION . ' . . .  . .  . . .  . .  

' f  .. 
00 
0 

G 



. . . . . .  - . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... ..................... . . . . . . . . . . . .  . . . . . . .  . .  . . . . .  

0 Joule-Heated Vitrication 

. .  . . .  . .  
. .  

. .  
. .  . .  

. .  

COST OF MONEY CALCULATION COST OF MONEY W T W R  Fyo2 - FY03 - FY04 - FY05 N06 - FY07 - FY08 Fyo9 Fyio 

. . . . .  . .  ..: 0 '  . $686,lW . $1,427,096 $4,836,505 $8,001,281 .. $9,794,472 . , $9,101,066 . '$8,352,187 $3.375.897 ' . .  

.. 
$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 Prime Rate 8/4/99 MONTHLY 'PAY OUT" AMOUNTS . .  

LESS - YWLY PAY IN" AMOUNTS . ' . 

. .  
. . .  . . .  

. .  . . -  . .  
. .  . .  

. .  

. .  

$0 $0 $0 - $ O  . $0 ".$37,680.173 . .  $37,680,173 $67,024,897 . $11,664,550 . . . . .  

'_ PLUS - YEARLY COST OF MONEY INCREME 8.00% 
. .  

. .  . .  
. .  

OUTSTANDING YEARLY IN CPEMENTAL 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 $17,836,704 $60,456,307 $100,016,018 $122,430,894 $1 13.763,319 $104,402.338 $42,198,710 $45,574,607 

d 
3 ,o 
f3 : .. 
N' ' ' 

. . .  . .  . . .  
. - . ' 1 . .  

.I 
dl, 
0 
-J 
0 

. . .  . . .  . . .  

. .  . .  
. .  

. .  

. -  
. .  . .  . .  . .  

. .  
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I Section Cost Element 

0 1  

Estimated Cost 

C.3.0 VITRIFICATION - OTHER 

C.3.2 

c.3.3 

" - 8 0 7 3  

Capital Cost $66,905,043 

Engineering Cost $25,050,900 

2 C.3.1 Cost Estimate Summary: Vitrification - Other 

3 C.3.1 .I Introduction 

c.3.5 D&D Cost $38,232,830 

C.3.6 Project Management Cost $22,145,800 

c.3.7 Waste Disposal Cost $20,097,980 

4 

5 

The summary cost for the Vitrification - Other (VIT2) alternative is $342,678,551 in FY99 

dollars, as shown in Table C.3.1-1. 

~~ 

C.3.1 Summary Cost (Un-escalated) $342,678,551 

1 $133,120,500 I 

1 C.3.8 I Cost of Money 1 $37,125,498 I 

8 

9 Sections C.3.2 through C.3.8. 

Supporting information for the Vitrification - Other cost estimate elements are provided in 

1 0  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 t o  this section. 

C-3-1 
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a 1 C.3.2 Capital Cost Estimate Basis: Vitrification - Other 
7 - 8 0 7 3  

2 C.3.2.1 Introduction 

3 

4 Table C.3.2-1. 

The capital cost estimate for the Vitrification - Other (VIT21 alternative is summarized in 

5 

6 

7 

8 

The capital costs of the VIT2 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. 

<END OF PAGE > 

c-3-3 000233 



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

Section Cost Element 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

1 1  

1 2  

1 3  

14 
15 

1 6  
17 

1 8  

Estimated Cost 

C.3.2.2.4.1 

C.3.2.2.4.2 

C.3.2.2.4.3 

C.3.2.2.4.4 

Pre-Mobilization $ 678,000 1 
D FC $ 30,256,643 

I FC $ 19,724,300 

Construction Management $ 4,478,600 

I C.3.2.2.4.5 ~ I Risk Budget 

C.3.2.1 

1 $ 11,767,500 I 
Total Capital Cost $ 66,905,043 

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): 

0 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 t o  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 
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5. Engineered machinery and equipment pricing is obtained from engineering specialists 
e 2  

3 

4 

5 

6 

and includes freight t o  the jobsite. 

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

7. A site productivity multiplier of 1.1 86  is applied t o  estimated installation mhr. 

8. A sales tax of 6% is applied to  estimated equipment and material dollars. 

9. Freight is estimated at 2.5% of equipment and material dollars. 

7 . C.3.2.2.2 Inclusions 

8 

9 

The capital cost estimate includes the costs of the Vitrification - Other equipment, process 

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

1 0  C.3.2.2.3 Exclusions 

11 The following elements of cost are excluded from the capital cost estimate: 

0 

0 

Silos l.and 2 material retrieval; 

Silo 3 material retrieval and remediation; 

1 4  0 Capital, start-up, and operating spare parts; 

15 0 Start-up costs; 

16 0 Expense funded costs; 

17  0 Operating costs; and 

18  0 D&D costs. 

19  C.3.2.2.4 Format and Codinq 

2 0  The VIT2 capital cost estimate is compiled and summarized into the following cost centers: 

21 0 Pre-mobilization; 

22 0 Direct field; 

23 0 Indirect field; 

24 0 Construction management; 

25 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 
15 
16 

. 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: 

AIC 0 - 
AIC 1 - 
AIC 2 - 
AIC 3 - 
AIC 4 - 
AIC 5 - 
AIC 6 - 
AIC 7 - 
AIC 8 - 
AIC AA 

Excavation and Civil Works 
Concrete 
Structural Steel 
Architectural 
Machinery and Equipment 
Piping 
Electrical 
Instrumentation and Control Systems 
Paint and Insulation 
- Mobilization 

<END OF PAGE> 
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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 

The DFCs for the machinery, equipment, and electrical power distribution accounts are broken 

down into the following systems: 

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 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11 

1 2  

1 3  

1 4  

15 

1 6  

C.3.2.2.4.3 Indirect Field Costs 

IFC are the costs for 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; 

Payroll burdens and benefits; 

Overhead and profit; 

Bond; and 

Sales tax. 

17' C.3.2.2.4.4 Construction Management Costs 

18  

19  

20 

2 1 

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 

25 

26 estimate: 

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

C-3-8 
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Premobilization e 
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 1 5 %  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 cbnstruction site. 

9 
10 

11 

12 

1 3  

a 4  
15 

16 

17 

18  

19 

20 

21 

22 
23 

24 

25 

26 

27 

28 

Concrete 
Neat quantities are taken off and rounded to  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  1 0  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 t o  10% are applied t o  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 

i 
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6 
7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 
18 

19 

20 

21 

Warehouse 9,600 SF 

Mechanical/ElectricaI Building 5,100 SF 

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 mati$ 

accessories 7% duct mhr 7% duct matl$ 

supports 20% duct mhr 20% duct matl$ 

insulation 17% duct mhr 17% duct matlS 

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 

22 is included in the installation rates on an annual basis. 

23 Piping 
24 

25 

26 

27 

28 

29 
30 installation of new HDPE. 

31 ’ 0 Feed lines t o  the additive storage bins. 
.32 

The piping estimate is developed using t w o  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 

Allowances for pipe valves are developed as follows: 

C-3-10 
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o1 2 
Pumps are assigned 3 ea. - K "  gate (drain) valves. 

Tanks are assigned 2 ea. - 2", 2 ea. - %" and 1 ea. - K "  gate (gauge & drain) 
3 valve. 
4 

5 

6 facilities. 

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 

7 Electrical 

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

9 

10 

11 

12 

1 3 

14 

15 

Take-offs 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 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. 

a 6 Instrumentation 

17 

18 

19 

20 

21 

22 

23 

24 

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 to  take off the 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. 

25 Paint 

26 

27 

28 

29 

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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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 

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 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 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. 

C-3-12 



Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 F - 8 0 7 3  

1 Temporary Facilities 

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

3 

4 50% t o  indirect material). 

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

5 Job Clean-up 

6 

7 

8 t o  indirect material). 

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% 

9 Safety 

1 0  

11 

1 2  indirect field material). 

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

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

13  Health Physics 
1 4  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. 

17  CERCLAlSAT 
18  

19  per FTE basis. 

This cost includes. the costs for site access and RAD training. It is estimated on a cost 

20 Payroll Burdens and Benefits 
21 

22 

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). 

23 Overhead and Profit 

24 

25 and IFC. 

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

26 Bond 

27 

28 IFC. 

This is the contractor's cost t o  bond the project; it is estimated at 1 % of total direct and 

29 SalesTax 

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

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

Risk Budget 
Cost risk analysis for capital cost is 14.8%, which is based on the capital risk analysis for 

the AWR and Silo 3 projects. 

C.3.2.2.6 References 

Basis of Design and Description (Appendix G). 

C.3.2.2.7 Attachment 

The capital cost estimate 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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ESTIMATE SUMMARY SHEET -- 8 I 
PROJECT Silos 1 & 2 Combustion V i t r i f y  (FS) DATE 05-Nov-99 

FLUOR DANIEL ESTIMATOR J. ELLIS 

LOCATION: FERNALO 

TASK NO.: 4S11 B 
FERNALP9 

NO.: C4981001 
E N T  DOE 

i NO.: 2.1.3.G.P 1 

$108,550 $9,800 
$1,704,100 
$986,900 

$1,472,000 
$ 13,997,000 

ITEM DESCRIPTION 
ITEM NO. 2 AAA . MOBILIZATION 

000 . civil & Excavation All Facilities 

100 . Concrete All Facilities 

$729.600 
$311,343 

$4,447,700 
$1,370,600 
$2.29 1,400 

S 14,628,000 

200 . Structural Steel- All Facilities 
300 - Architectural/BuildingslFinishes.All Fac 

400 - Equipment Sys tem 15 .94 
500 . Piping 

600 . Electrical 

700 - Instrumentation 
800 . Paint 1 Insulation 

RCS BUILDING 

$522.400 
$907,700 

S 1.41 8,300 
$179,800 
$ 1 17,800 

DIRECT FIELD COSTS TOTAL 
3JPERVlSlON - CONTRACTOR 

SMALL TOOLS & CONSUMABLES 
VIISC. EOUIP. RENTAL 

rEMPORARY FACILITIES 
I'EMPORARY UTILITY HOOK-UP 

JOB CLEAN-UP 

F€TY (INCLUDED WITH SITE & PPE PROO.FACTORS 1 
'.TH PHYSICS SIC 

.ilA - 40 HRslFTE 
c 
GETlSlTE ACCESS &JOB SPECIFIC TRAINING 
PAYROLL BURDENS & BENEFITS 
OVERHEAD & PROFIT 

BONO 
SALES TAX 

' $1,525,800 
$555.500 

5248.300 

INDIRECT FIELD COSTS TOTAL 

DIRECT & INDIRECT FIELD COSTS TOTAL- ITEM N0.2' 
WASTE DlSPOSlTlDN MGMT.. FD FERNALO 

$60.000 
$192,993 

$2,743,600 
$383,700 
$819,400 
$631.000 
$44 1,400 

$1,294,900 
$ 107,500 
$375.700 
$ 130,500 

$669.600 

OFF-SITE OISPOSAL COSTS (Commercial) 

WASTE MANAGEMENT COSTS TOTAL 
PROJECT MANAGEMENT - FD FERNALD 

$7,417,550 

$430,800 

$215,400 
$75.400 
$107.700 

$57.700 

$498,300 
$1,385,300 

CONSTRUCTION MANAGEMENT. FO FERNALD 

FD FERNALD FIELD SUPPORT~OSTS TOTAL. ITEM NO. 3 
ENGlNEERlNGlOESlGNllNSPECTlON - FD FERNALO 
EN~NEERlNGlDESlGNllNSPECTlON - AIE 
ENGINEERING COSTS TOTAL - ITEM NO. 4.- :. 

$14,988,800 I $30,256,643 
$1,220,700 
$430,800 

$1,137,200 S 1.1 37,200 
$430,800 
$215,400 
$430,800 

$320.300 
$96,700 
$69,600 

$5,420,000 
$8,005,800 
$480,300 

$967,600 $1,465,900 
$2,104,800 1 $19,724,300 

55,235 

9,748 
6,336 
14,621 

11,882 
4,375 
3,150 - 
- 
- 
- 

$215,400 
$140,000 
$323,100 

$262,600 
$96,700 
$69.600 

$5,420,000 
$8,005,80[ 

I $480'30[ 

I 
$7,748,100 I f8.466.10I 
$14328.7931 59,155,701 

- 
- 
- 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I t25.050.900l I I $25,050,900 
$25,050,900 $25.050.900 

VTINGENCY 8.0% 

I :  ! - 
PAGE 1 OF 3 

O(90248 
1 1/05/99 SU &CONTRACTOR 
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RISK ANALYSIS INPUT DATA TABLE 

? - 8 0 7 3  
:spital Combustion (other) Vit 1 Estimate No.:C4~1001 

31 
32 

Cost Element 

$0 $0 
$0 $0 

10 cost element # 10 
11 cost element # 11 

33 
34 

12 ]cost element # 12 
13 lcost element # 13 

$0 $0 
I $0 $0 

14 cost element # 14 

15 cost element # 15 

35 

36 
37 
38 

16 cost element # 16 
17 cost element # 17 

$0 $0 
$0 $0 
$0 $0 
$0 $0 

18 ]cost element # 18 

39 
40 
41 
42 

I 9 lcost element I 9 

~~~ ~ 

$0 $0 
$0 $0 
$0 $0 
$0 $0 

Corr. 

Rank - 

43 
44 

- 
- 
- 
- 
- 

$2,089,240 -1% $2,068,348 20% $2,507,088 u - 
$1,580,270 -2% $1,548,665 35% $2,133,365 U - 

$19,215,930 -3% $18,639,452 40% $26,902,302 U - 
$1,105,440 -1% $1,094,386 20% $1,326,528 U - 

$741.450 -1% $734,036 25% $926,813 U - 
$3.105.950 -1% $3.074.891 20% $3.727,*140 U - 

$0 $0 
$0 $0 

$1,223,600 -1% $1,211,364 20% $1,468,320 U - 
$1,348,150 -3% $1,307,706 40% $1,887,410 U - 

$269,220 -1% $266,528 15% $309,603 U - 
$2.013.020 0% $2.013.020 25% $2.516.275 U - 

$940,900 
$255.190 20 cost element ## 20 

21 cost element # 21 $326,820 
22 cost element # 22 $167,200 
23 cost element # 23 . . $150,260 

24 cost element # 24 $806,530 
25 * 

0% .$940,900 15% $1,082,035 U - 
-1% $252.638 15% $293.469 U - 

27 
28 
29 

30 

O%l $326,820 15%1 $375,8431 U - 
-1%l $165.528 I5%I $192.2801 U - 
-2% $147,255 20% $180,312 U - 
-1% $798.465 15% $927.510 U - 

$0 $0 
$0 $0 
$0 $0 
$0 $0 
$0 $0 
$0 $0 



<THIS PAGE INTENTIONALLY LEFT BLANK> 



? - 8 0 7 "  

r 



c 
W 
W I  

.. 
d z 

- 



REPORT1 

Crystal Ball Report 

f=- 8 0 7 3  

Sensiivity Chrt 

T a m  Farecast Capital cartustion (cbr) Vit 1 

.93 . 

28 

.c6 

.c6 

.a5 

.a5 

.a5 

.a5 

.04 

.04 

.I# 

.(# 

-.m 
.a? 

-.a? 
.a? 

.a? 

.a? 

.01 
-.a 
.a, 

.W 

-.W 

.W 
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I 
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0 I 
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REPORT1 

.. Forecast: Capital Combustion (other) Vit 1 

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

Value 
2000 

$57,147,296 
$57,112,901 

$2,482,090 
6E+12 

0.03 
2.19 
0.04 

$50,946,681 
$63,087,105 
$1 2,140,424 
$55,501.22 

- 

Forecast Capital canbustan (ather) Vit 1 

2,000 Trials Frequencym 0 adliers 
153 

I I I 1 
i 

Cell: C52 

Page 2 



REPORT1 

Forecast: Capital Combustion (other) Vit 1 (cont'd) 0 
Percentiles: 

End of Forecast 

Percentile US Dollars 
0.0% $50,946,681 
2.5% $52,632,777 
5.0% $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 

Page 3 
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0 1 C.3.3 Engineering Cost Estimate 

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 

Engineering Labor Rate ($1 /mhr) $70 

Estimated Engineering Cost $25,050,900 

11 C.3.3.2 Attachment 

12 

13  

The engineering cost estimate summary by discipline for the Vitrification - Other (VIT2) 

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

C-3- 1 6 0 cr.02 94 
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Attachment C.3.3.1 

Engineering Cost Estimate Summary for 

Vitrification - Other 
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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 H), and O&M experience at the FEMP. 

TABLE C. 3.4-1 
O&M COST ESTIMATE FOR VITRIFICATION - OTHER 

FDF Labor Costs 

FDF O&M Labor Cost $68,23 5,440 

FDF Start-up Labor Cost $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 

Contract or Start-up Sup port Cost $1 ,154,330 

Other Costs 

Secondary Waste 

Utilities Cost 

Risk Budget 

$75 2,974 

$4,046,280 

$36,220,046 

Total O&M Cost $ 133,120,500 

C-3-18 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10  

11 

1 2  

13  

1 4  
15 
1 6  

1 7’ 
1 8  

19 
20 

21 
22 
23 

24 
25 
26 

27 

28 

29 

30 

31 

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/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 operation) 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.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. 

C-3- 1 9 
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TABLE C. 3.4-2 
OPERATION AND MAINTENANCE LABOR ESTIMATE FOR VITRIFICATION - OTHER 
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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 

2 2  

23 

24 

25 

26 

27 

28 

29 

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: 

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.3.4.2.4 Format and Coding 

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-3-2 1 
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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. 

= - B O 7 3  

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 

4 The FDF labor cost, summarized in Table C.3.4.-3, is based on the following: 0 
15 0 

16 schedule; 
FDF O&M labor force in Table C.3.4-2 operates on a 24-hr/day, 7-day/week 

17 
18 to  the project); and 

19 
20 

0 0.5 years of start-up/training that uses the FDF O&M labor force (700% 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> 

C-3-22 



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

Start-up FDF Labor Cost 

O&M FDF Labor Cost 

. 

0.5 years @ $19,495,840 $ 9,747,920 

3.5 years @ $19,495,840 $68,235,440 

TABLE C. 3.4-3 
SUMMARY OF FDF LABOR COST 

~ 

Total 

0 

4.0 years @ $19,495,840 $77,983,360 

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 GI. 

<END OF PAGE> 
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$1,342,528 Glass Additives and 
supplies 

PPE and supplies $1,055,000 

= - 8 0 7 3  
TABLE C. 3.4-4 0 ANNUAL CONSUMABLE AND SPARE PARTS COST DATA 

I I I I 

per year 

per year 

per year I I Spare Parts I I $303,400 

Material Expenditure 

I Consumables I 

cost 

Consumables 

Total 

I Total I $2,700,928 I per year I 

$2,397,528 @ 4 years $9,590,110 

$2,700,928 @ 4 years $10,803,710 

1 Therefore, the total material cost is summarized in Table C.3.4-5 as follows: 

2 

Spare Parts I $303,400 @ 4years I $1,213,600 I 

3 C.3.4.2.4.3 Utility Cost 

4- Utility cost is the cost for utilities to support the start-up, proof of process, and operation of 

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

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

7 included in this estimate. 

8 

9 

10 

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 GI. Water usage is not addressed in this estimate because water usage 

is covered in the FEMP site support cost. 6 
C-3-24 
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Total Utilities 

TABLE C. 3.4-6 
ANNUAL UTILITY COST FOR VITRIFICATION - OTHER 

$1,011,570 per year 

1 Electrical I 14,919,107 kWhr I @ .06 /kWhr I $895,146 I per year I 

O&M 

Start-up and Training 

~ ~~~ 

r N a t u r a l  Gas I 332,640 ccf I @ .35/ccf I $ 1  16,424 I per year I 

$1,011,570 @ 3.5 years $ 3,540,495 

$1,011,570 @ 0.5 years $ 505,785 

Total Utility Cost 

~ 

1 Based on the Vitrification - Other operation and start-up schedule assumptions, the utility 

$1,011,570 @ 4.0 years $ 4,046,280 

2 costs are summarized in Table C.3.4-7. 

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 

8 

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

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 HI; it is summarized in Table C.3.4-8 as follows: 

C-3-25 



- F o r  support for Start-up Cost I $1,154,322 I 
I Total I $3,314,132 I 

1 C.3.4.2.4.5 Risk Budget 

2 

3 

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. 

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 0 
8 C.3.4.2.5 Methodoloav 

9 The methods used t o  prepare the O&M cost estimate are discussed next. 

10 
1 1  

12 

13 

14 

15 

16 
17 

FDF Labor Cost 

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 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-3-26 



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

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 

The O&M risk budget for the Vitrification - Other was determined t o  be 30% of operation, 

maintenance, and project management cost. The 30% risk factor was calculated based on a 
* 1 4  

15 

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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Risk Activity Schedule Delay of Risk Activity 

Melter replacement 8 months (includes readiness 

Extended start-up experienced at several sites. 
Risk of start-up 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. 
Replace Off-gas System hardware or regenerate 
the carbon beds. 
Reduced waste loading resulting in schedule delay 
1.8 months (see details below). 

Melter replacement due to melter 
failure (unique hardware). activities). 
Start-up issues 

Feed Prep System clogging 

Remote handling issues 

Off-gas problems 

Reduced waste loading 

Tnial 

2 

3 

4 

5 

6 

7 

Probability of Risk 
Activity 

(40% x 8 = 3.2 
months) 

(50% x 6 = 3 
months) 

(50% = month) 

(75% x 3 = 2.25 
months) 

( 5 0 % x 6  = 3 
months) 

1.8 months 

14.3 months 

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 t o  be packaged, 

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

disposed of at the NTS. 

TABLE C. 3.4-9 
OPERATION AND MAINTENANCE SCHEDULE RISK BUDGET 

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 DisDosal. Packaaina and ShiDpina Schedule Risk Budaet 

VIT2 assumes a reduction in waste loading from 87 w t %  t o  75 wt%. 
Risk Budget Factor - (87-75 wt%)/75 w t %  - 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. 
Vortec POP Final Report (Appendix H, Attachment H2); and 

5 C.3.4.2.7 Attachments 

6 . Detailed O&M cost summaries for the Vitrification - Other (VIT2) alternative, prepared by the 

7 FDF cost estimating team, are attached to  this section. 

<END OF PAGE> 
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40730-RP-0001 

F - 8 0 7 3  

Attachment C.3.4.l 

O&M Cost Estimating Summary for 

Vitrification - Other 
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Operation and Maintenance 
PPE and Supplies 

Calculations 
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APPENDIX '8' 

EFFICIENCY FACTORS - - B O 7 3  

PROOUCTIVITY HOURS 
( A S A %  )/ADOMH's 

.SA MULTIPLIER )ITDTAL HRS 
.TAL MULTIPLIER wISITE PROD. 

DATE: 05-NOV-9 
ESTIMATOR: J. EWS 
LOCATION FERNALD 
TASK NO.: 4S11B 

PPE LEVEL 
0 Mod.'C' C C +  

I M H s  mmn J MH's uma 1 MH's uma a MH's  

1.041 118.6 1.71; 194.9 1.791 204.1 2.47 * 281. 
4.OOKI 5 71.00%1 81 79.00%/ 90 147.00% 16 

1.18561 1.94941 2.04061 2.8158 

I I I I 

EXAMPLE 

20.0/ ManDm 

STANDARD CHART MANHOURS = NET 100 

. 

~ SITE SPECIFIC i SEE APPENDIX A ::*;a 14.0 
114 SIT = BASE UNIT MANHOURS 

OVERTIME PROOUCTIVITY FACTOR 
(SEE OETAIL WORKSHEET BACK-UP) 

TASK SPECIFIC ( confined space, 
high elevation, congestion, ete) 

PPE SPECIFIC (Based on current data 
and estimating knowledge) 

0.OOsi 0 
114 

0.0% 0 
114 

I I 
NOTE : Use the Default Productivity Factor of 'mC f o r  working 

in a contaminated area if the Safety Level cannot be determined. 
I I 

(SEE FD FERNALD ESTIMATING SERVICES REFERENCE MABUAL IM-6006 8.10 

Total hours worked in a specific PPE level divided by  10 hour working 
days = (PPD ManDays to  determine material cost of PPE's. 
(SEE APPENDIX C - HEALTH PHYSICS) 

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 REDUIREMENTS I N  
HANDUNG CONTAMINATED AND HAZARDOUS WASTE. 

c I . .. 

I 

28.0; ManDays 

~~ 

B 
uma I MHs 
326.00%; 37; 

4.26! 485.f 
4.85641 

I 

lllO5199 SUBCONTRACTOR 



... I 

JJECT: Sibs 1 & 2 bmtnmii V m  IFSI 
STIMATE NO.: C4981001 
XIENT: OOE 
NBS NO.: 2.1.3.G.P 

EFFICIENCY FACTORS 

FLUOR DANIEL 
F E R N A L D ~  

DATE 
ESTIMATOR J. ELUS 
LOCATION FERNALD 
TASK NO.: 4SllB 

PPE MULTIPLIER DNELOPEMENT 

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 wem made to reflect 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, if required. may be covered under Construction Mgmt. (Rad Tech). 

NOTE Adjust 'Work Minutes per Day' basis to: 5 - 8's. or leave as 4 .  lo's. Any other cimrmstances. ove~r ide the minutes per day. 

** Assumption based on work performed m May, June, July & Augun pmratiru~ can over one year. Adjust % to individual cirmtances. 

1 1105199 SUB-CONTRACTOR PAGE 2 OF 2 



I 
APPENDIX "C" 

HEALTH PHYSICS - - - 8 0 7 3  b JECT SILOS 1 & 2 COMBUSTION VITRIFY (FS) 

ESTIMATE NO.: C4981001 
CLIENT: DOE 
WBS NO.: 2.1.3.G.P 

05-NOV-99 DATE: 
ESTIMATOR: J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4S11B 

CAPITAL - PLANT 
PPE'k - PERSONAL PROTECTIVE EQUIPMENT 

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 1/05/99 SUB-CONTRACTOR PAGE 1 OF 2 



APPENDIX "C" 

HEALTH PHYSICS 
c 

PROJECT SILOS 1 & 2 COMBUSTION VITRIFY (FS) 
DATE: 05-NOV-9 
ESTIMATOR J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4S11B 

FLUOR DANIEL TIMATE NO.: C4981001 
.IENT DOE 

WBS NO.: 2.1.3.G.P 

I 
DESC. i QTY 

PHYSICAL (3hrs). IN-VIVO (lhr) I 
BASELINE PHYSICALS ~ 1 

EXIT (TERMINATION) PHYSICALS (IN-VIVO) 1 
ANNUAL PHYSICALS I 1 

I 

AVG. ' 
HRS WKR TOTAL LABOR i TOTAL 

HOURS I RATE LABOR $ 
4 175 700 $22.1 0 1 $ 15,470 

1 175 175 $22.10 I $3.870 
4 175 700 $22.1 o 1 $15,470 

SUB-TOTAL $34.81 0 7 

DESC. ' QTY I HRS 1 WKR TOTAL LABOR ' TOTAL 
I i HOURS RATE LABOR $ 

BI-MONTHLY BIOASSAY 91 li 1751 1572 $22.10 $34,730 
I I I 
I 

SUB-TOTAL $34,730 

I 

LABOR s's 
THRU 

SAFETY LABOR $'s I 
YORK DELAYS CAUSED BY MONITORING I O.O%l $9,079,893 s o l i  

' 

I 

i * 

7 

LABOR $'s 
YORK DELAYS CAUSED BY RAD CHECKING ! 2.0%1 $9,079.893 $ 1 8 1 , 6 0 0 1 1  

WKRS 
11 
IO. OF 

WKRS. 

LABOR MAT'L. TOTAL 
I $262,600 11 $57,700 11 $320,300 TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET 

. TESTS HRS I I LABOR $'s 
26 1 2 522 $22.10) $11,500 

TESTIRG A V C I O .  CHAMCEl 1 NO.OFWKRS. I CHAICES 
DAYS O f  TLm DAY I FORTHIS 1 IDAYFORTEST WORKIAG 

Jkl123R5WIC498101U.WK4 ' 
: .  , .  . .  

TESTED 

1 1/05/99 

DAYS I 
ESTIMATE i FORPROJECT I 

PERYR mow I FORTEST 

SUB-CONTRACTOR PAGE 2 OF 2 



I 

DOE 
2.1.3.G.P 

ACTIVITY I DATE ACTIVITY DURATION 

LOCATION: , FERNALD 
TASK NO.: 4S11 B 

a 
b 

1 EST. START 1 DATE I P t i i T  I cz?2 I ACTIVITY IDURATION 
I 01-Jaw2002 1 01-Jan-2004 I 01Jan-2006 I 48.1 I MONTHS 1 DATE I I I 48.11 MONTHS 

ACTIVITY 

OPERATIONS 

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

I' F:\l23RRMC498101 U.WK4 

1 1/05/99 SU B-CO NTRACTO R PAGE 1 OF 1 
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0 

0 

0 
11/05/99 

IESCRIPTION UNIT 
'PE LEVEL C I C+ I B : FlHF IVl 

:-8073 
APPENDIX "E" 

UNIT 
C O S T  

NO. OF  CHANGE O U T S  PER WORKER PER DAY 
WKR.SHFT. = 208lWK for 4.00 YR DURATION 

S'S I M A N D A Y S  MArL.$ ' s  I LEVEL 

HEALTH PHYSICS 

N V E K  COVER-ALL wIHOOC( EA ' 4.46 
N V E K  COVER-ALL w I H O 0 ~  EA 4.46 
GLOVE LINER - DISPOSABLE P R  0.24 
GLOVE, LASTEX - D l S P O S A b  PR 0.26 
GLOVE, WORK - DlSPOSAB[ PR 1.02 
A P R  CARTRIDGES D I S P O S  PR 11.74 

SUB-TOTAL 22.1 8 

P R O J E C T  Silos 1 & 2 C o m b u s t i o n  Vitrify (FS) 

41 52772 $941,447 1 C I C+I B 
41 52772 $941,447 1 C I C+l  B (DOUBLE P P E  
41 52772 $50,661 1 C I C+I  B 
41 52772 $54,883 I C I C+I B 
41 52772 $215,3081 C I C + l  B 
41 52772 $2,478,158 I C I C + l  B 
41 1 s 4 . 6 8 1 . 9 0 4 1  i 

ESTIMATE NOC4981001 
CLIENT DOE 
W B S  NO.: 2.1.3.G.P PLANT OPERATIONS 

FULL D R E S S  wl FACE SHIEqD 
1T.W. DISPOSABLE COVE# P R  
GLOVE LINER - D I S P O S A B L t  PR 
GLOVE, LASTEX - D I S P O S A e  PR 
1 P R  

DATE: 05-NoV99 
E S T I M A T O R  J. ELLIS 
LOCATION FERNALD 
T A S K  NO.: 4S11B 

S'S M A N D A Y S  MArL.$ 's  1 LEVEL 
4.46 4 105543 $1,882,8941 m C  
0.24 4 105543 $101,3221 m C  
0.26 . 4  105543 $109.7651 m C  
1.02 41 105543 m C  $430,6171 

ITEM NO. 27 
P P E s  - PERSONAL PROTECTIVE EQUIPMENT 

SUB-TOTAL 5.98 I i f 2 , 5 2 4 . 5 9 8 1 1  4 

I an. I 1 
SUBCONTRACTOR REQUIRE UNIT I 
RUBBER BOOT COVERS-(l)Pg P R  12.70 
APR wIHALF FACE M A S K  - (1. EA 22.30 
APR wIFULL FACE M A S K  - (1 EA 174.00 

I I 
6 )  166.73 $12,704) DlClB 
61 83.36 $11,1541 C 
61 0 S O !  c 

S C B A  
COOL V E S T S  
T H E R M 0  S T R I P S  

TOTAL PPE's (FORWARD T O  PAGE 2 OF 2 1 

' EA 1894.00 2 0 S O /  B 
EA I 137.50 6 41.68 $34.3871 ClB 
EA 50.00 6 16.67 $5,002! CIB 

OTHER PPE's S U C H  A S  HARD HAT, S A F E N  GLASSESIGOGGLES, STEEL TOED SAFETY SHOES,  HEARING PROTECTION, 
ARE CONSIDERED T H E  SUBCONTRACTORS R E S P O N S I B I L I N  AND ARE COVERED IN H I S  OVERHEAD EXPENSE. 
C O S T S  O F  FD FERNALD SUPPLIED PPE's, S U C H  A S  COTTON COVERALLS, EXCHANGE O F  RUBBER BOOT COVERS AND 
RESPIRATORS FOR CHANGEOUTS AND CLEANING O F  S A M E  IS INCURRED BY FD FERNALD AND C O S T S  ARE N O T  INCLUDED 
A S  P A R T  O F  P R O J E C T  C O S T S  A T  T H I S  TIME. 

S U  B-TOTA L 

SUB-CONTRACTOR 

1563,25011 

000325 
PAGE 1 OF 2 



APPENDIX "E" 

HEALTH PHYSICS 
PROJECT: Silos 1 & 2 Combustion V i i f y  (FS) 

1 

DESC. 
PHYSICAL (3hrs). IN-VIVO ( 
BASELINE PHYSICALS 
ANNUAL PHYSICALS 4 
EXIT (TERMINATION) PHYStC 1 

ESTIMATE NOC4981001 
CLIENT: DOE 
WBS NO.: 2.1.3.G.P 

HRS WKR TOTAL LABOR 1 TOTAL 1 
HOURS RATE LABOR$ 1 

4 175 700 $22.10 $15.4701 

1 175 1751 $22.10 $3,870 
4 175 2800 $22.10 $61,88Oj 

PLANT OPERATIONS 
--MEDICAL MONITORING -- 

SUB-TOTAL 

DATE: 05-NOV-99 
ESTIMATOR: J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4S11B 

jS81.22011 

ITEM NO. 27 
MEOICAL - PHYSICAL and IN-VIVO MONITORING - LOST WORKER TIME for RAD II WORKERS ONLY 

I I I I I AVG. I I 

BI-MONTHLY BIOASSAY 
I HOURS RATE LABORS I 

91 1 175 1572 $22.10 $34,730 1 
I 

WKRS I TESTS 
11 885 

NO. OF TESnrJt 

WKRS. DAYS 

I 
I I I 

I I I I I I 

HRS LABOR $'s I 
2 1770 $22.10 $39.100 I . 

CHANCEl NO. OF WKRS. CHANCES i CONSTR A I L  I O .  

FOR THIS DAY FOR TEST I WORKING OfTLIlS DAY 

I I I I I I 1 
1 1 5 3 4 , 7 3 0 1 ;  SUB*TDTAL 

TESTED PER YR m MI FOR TEST I ESTIMATE I FORPROJECT 1 DAYS ~ 

2500 I 226 11 I 0.0044 I 222 I 0.97812 1 905 

NORK DELAYS CAUSED BY I 0.0% I 

LABOR $'s I 
THRU 

568,235,440 $0 II 
SAFETY LABOR $'s I 

NORK DELAYS CAUSED BY I l.O%I 
LABOR $'s 1 

568.235.440 $682,40011 

0 

0 

-KIF/ GRAND ' 
MAT'L. : TOTAL - 

~~s837.5oo))$7.269.800)/ $8,107,300 TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET 

SUBCONTRACTOR PAGE 2 OF 2 
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APPENDIX "E" 

IESCRIPTION 

0 

0 

UNIT NO. OF CHANGE OUTS PER WORKER PER DAY 
UNIT COST WKR.SHFT. = 208MIK for 4.00 YR DURATION 

HEALTH PHYSICS 
PROJECT Silos 1 & 2 Combustion Vitrify (FS) 

ESTIMATE NE4981001 
CLIENT: DOE 
WBS NO.: 2.1.3.G.P PLANT OPERATIONS 

DATE 22-NOV-99 
ESTIMATOR: J. ELLIS 
LOCATION FERNALD 
TASK NO.: 4S11 B 

ITEM NO. 27 
PPE3 - PERSONAL PROTECTIVE EQUIPMENT 

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 COTTON COVERALLS, EXCHANGE OF RUBBER BOOT COVERS AND 
RESPIRATORS FOR CHANGEOUTS AND CLEANING OF SAME IS INCURRED BY FD FERNALO AND COSTS ARE NOT INCLUDED 
AS PART OF PROJECT COSTS AT THIS TIME. 

. 1 .  

I 1 I2Z99 CONTRACTOR Page 1 of 2 



APPENDIX "E" 
I 

HEALTH PHYSICS 
PROJECT: 

ESTIMATE NE4981 001 
CLIENT DOE 
WBS NO.: 2.1.3.G.P 

Silos 1 & 2 Combustion Vitr i fy (F S) 

PLANT OPERATIONS 
-MEDICAL MONITORING - 

El-MONTHLY BIOASSAY I 91 11 221 

DATE: 22.No~-99 
ESTIMATOR J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4S11B 

HOURS RATE I LABOR $ 
, 1980 $22.10 I $43,760 

ITEM NO. 27 
MEDICAL - PHYSICAL and IN-VIVO MONITORING - LOST WORKER TIME for RAD II WORKERS ONLY 

AVG. 
DESC. a n  I TOTAL I LABOR 1 TOTAL I 

FERYR 

.... -.--.-,-...-,, ..- -.-- .,..., I 

BASELINE PHYSICALS 11 

m uv FOR TEST ESTIMATE FOR PROJECT DAYS 

I PHVSlEdl M r d  IN-VIVO f l h d  I HOURS RATE LABOR $ 
4 221 882 $22.10 $19,490 

ANNUAL PHYSICALS 41 4 221 3528 $22.10 $77,970 
EXIT (TERMINATION) PHYStC 11 1 221 221 $22.10 $4,870 

226 

r 

11  I 0.0044 I 221 I 0.9702 I 905 

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

WORK DELAYS CAUSED BY I 0.0% I 

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

-__--- 
SAFETY LABOR $'s 1 
$77,983.360 *Oil 

. ? : 
~ . .  

SUB-TOTAL 1-7 

CONSTR I WKRS. I DAYS FOR THIS lDAY FOR TEST WORKING I NO.OF TESTlNG 1 ;: 1 CHoTyW I NO.OFWI(RS. CHANCES 

I I LABOR $'s I 
WORK DELAYS CAUSED BY1 1 .O% I I $77,9833601 4 % $ 7 7 9 . 8 0 0 1 1  

TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET ~ ? 3 l a i m m ~ ~  

-- r, OQ&, ,48 
. .  

fiil23RnMC498lOlX.WK4 

. .  

11/22/99 CONTRACTOR Page got 2 
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Estimated Secondary Waste Streams Generated During Full-scale 
of the Remediation Facility for Silos 1 & 2 Project 

Material 
Type 

Source 

Vitrification = (other) Combustion 
I I 

Total 
Volume 

Years 

790 
41,038 

Ulisc. 
2ep I ace m 
mt 
Iquipmen 

NTS 1 
NTS 41 

Solid 

o NTS $3,453 s) to  NTS' 42 
:ontainer Container( 
3urial s) Burial 
4TS $9,600 NTS 42 

NTS Total 

410 cf 

$145,018 

$403,200 
$548,218 

Total . 
Volume 3 

Years 
Container Total 

Type Dol la rs  Shipped to  

lcontainerl 

17,419 kg 

+eight 
ier 
:ontainer 

other 55 gal drum $143,605 

Source 
~ 

:ate gory 

Refractor 

:ategory 
: (HEPA 
ilters) 

r) 

Material 
Type 

Solid 

Solid 6,630 kg I other 16-25 boxes1 $61,151 
Other Total $204,756 

:\123RSW\C4981 OlXwK4 

Total Secondary Waste Cost I $752,9731 

CONTRACTOR 
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VITRIFICATION. - OTHER 0 
The Department of Energy Oak Ridge Operations 
Mixed Waste Disposal under DOE contract 
DE -ACO 5 940R2 2 0 7 4 

Disclaimer: This should be used €or cost estimation 
purposes only. 

Category C Estimate (REFRACTORY) 

Material : Debris 
Weight of Material: 17419 kg 
Container Type: 55 Gallon Drums 
Treatment Cost : $98,068.97 
Disposal Cost: $28,767.48 

Transportation Cost: $12,193.30 
Handling Price : $4,575.00 

Total : $143,604.75 

Category C Estimate - HEPA FILTERS 

. Material: 0 Weight of Material: 
Debris 

6630 kg 
Container Type : B-25 Boxes 
Treatment Cost: $40,310.40 
Disposal Cost: $10,949.45 
Handling Price : $5,250.00 
Transportation Cost: $4,641.00 

Total : $61,150.84 

VITRIFICATION - OTHER TOTAL $204,755.59 



Estimated Secondary Waste Streams Generated During Full-scale 0 
- 

Source Material Rate Total Volume Status Pack aged 
Type (Iblhr) D i s p o s a I 

Volume 

, Scrubber Purge Water 2,712 8,884,5 12 gal Process NIA 

RCS Condensate Water 200 655,200 gal Process NIA 

Cooling Tower Water 5,000 16,380,000 gal Process NIA 
Blow Down 

Refractory Solid 1 Lot 225 cf Dispose 448 cf 

Misc. Replacement Solid NIA 410 cf Dispose 790cf . 
Equipment ' 
RCS carbon Carbon 1 Lot 8,000 cf Dispose 13,334 cf 

RCS and Off gas Solids NIA 1,296 cf . Dispose 2,496 cf 
system HEPA 
Filters 

PPE ' Solid 4lday 27,700 cf Dispose 41,038 cf 

58,000 cf Total Estimated Cubic Feet of Packaged Disposed Secondary Waste 

Operation of the  Remediation Facility for Silos 1 and 2 Project 

0 

~- 

Secondary Waste Streams for VIT 2 

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 lllO/,l999 mkm 
I .  . . .  

oiios3z 



Vitrification-Other (VIT 2) 

Operation and Maintenance Risk Budget 

Risk Activity 

Feed prep system clogging 

Remote handling issues 

Total 0 '  

Schedule delay of Risk 
Activity 
Melter replacement 8 months 
(includes readiness activities) 
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. 
Replace off-gas system 
hardware or regenerate the 
carbon beds 
Reduce waste loading resulting 
in schedule delay 1.8 months 
see below for details. 

Probability of Risk 
Activity 
(40% x 8= 3.2 months) 

(50% x 6 = 3 months) 

(50% x 2 = 1 month) 

(75Oh x 3 = 2.25 months) 

(50% x 6 = 3 months) 

1.8 months 

14.3 months 

Vit 2 Risk Budaet Factor 

. 14.3 months of potential delays/48 month operation and startup period = 30% 

Note: 70% operation availability addresses the minor day to  day operation and 
maintenance problems. 

Waste Disposal, Packaging and Shipping Risk Budget 

Vit 2 assume 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. 

000333 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

Vitrification - Other D&D Cost 

Silos Project Support Area D&D Cost 

-- 8 0 7 3  0 1 C.3.5 Decontamination and Demolition Estimate Basis: Vitrification - Other 

$1 3,625,100 

$10,468,800 

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 

I D&D NTS Disposal Cost 1 $1 2,7 1 0,630 I 
I D&D Risk Budget $ 1,428,300 I 
I Total D&D Cost Estimate 1 $ 38,232,830 I 

0 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, 

10  0 Exclusions, 

11 0 Format and coding, 

12  0 Methodology, and 

13 0 References. 

C-3-31 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

1 C.3.5.2.1 Assumptions 

2 The following general assumptions were used to  prepare the estimates: 

3 1. Costs are expressed in FY 1999 dollars. 

4 

5 
6 

7 
8 

9 

10 

11 

12 

13 

1 4  

15 

16 

17 

18 

19 

20 

21 

22 

23 

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, 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.3.5.2.2 Inclusions 

The D&D cost estimate includes the following elements: 

0 Cost of demolition labor; 

0 

0 

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

Waste packaging and transportation labor; 

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

0 Above-grade D&D; 
0 RCS/TTA building D&D; 
0 

0 Equipment rental dollars; and 

0 Subcontractor staffing costs. 

FDF D&D planning & engineering; 

C.3.5 2 . 3  Exclusions 

The D&D cost estimate excludes the following elements: 

0 

0 

Premium time cost for overtime; and 

Security, fire department, human resources, etc. 
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C.3.5.2.4 Format and Coding .1 Z - 8 0 7 3  - 

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 GI and FEMP D&D 

1 0  experience. 

11 C.3.5.2.4.2 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 

32 3 facilities ( lTA,  RCS). This cost estimate is based on information from the AWR preconceptual 

1 4  design provided with the contractor's bid, and FEMP D&D experience. 

15 C.3.5.2.4.3 D&D NTS Disposal Costs 

1 6  

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 I T A ,  and RCS. 

18 C.3.5.2.4.4 D&D Risk Budget 

1 9  

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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1 

2 

9 

10 

11 

1 2  

13  

14 

15 

1 6  

17 

18 

19 

20 

21 

22 . 

C.3.5.2.5 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 F Y 9 9  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. 

Wage Rates 

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

considered F Y 9 9  dollars for estimating purposes. 

. .  Unit Rates 

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

data rates. 

Risk Budget 

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 .3.5.2.6 References 

Basis of Design and Description (Appendix G ) .  

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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Attachment C .3.5.l 

D&D Cost Estimate Summary for 

Vitrification - Other 
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-- 8 0  7 3 
ESTIMATE SUMMARY SHEET 

~IRECT 

SUPERVISION -CONTRACTOR 8 PERDIUM 
%lALL TOOLS 8 CONSUMABLES 3% 
:QUIP. RENTAL (See Equipment Schedule) 

PORARY FACILITIES 6% 
PORARY UTILITY HOOK-UP 3% F JBCLEAN-UP 6% 

%FEW (INCLUDED WITH SITE 6 PPE PROD.FACTORS ) 

-IEALTH PHYSICS SIC 

SETISITE ACCESS 8 JOB SPECIFIC TRAINING 
'AYROLL BURDENS 8 BENEFITS 57% 
3VERHEAD 8 PROFIT 20% 
30ND 1% 
-STAX 6% 

2ERCIA - 40 HRs/F~E 

Mkl - 
820 

7,690 
43,356 

1,780 

- 
53,646 
17,920 

1,609 
1,046 
2,414 

2.255 
1,325 

954 - - - - - 
27,523 
81.169 

RATE 

'ROJECT: Vit 1 D&D Combustion Melter Heater DATE: 16-Aug-99 
ESTIMATOR Wagner 
LOCATION: FERNALD 
TASK NO.: 4S11B 

FLUOR DANIEL zsnwm N O . : C ~ ~ ~ I Z O I R Z  
DOE 

NO.: 2.1.3.69 
ITEM DESCRIPTION 
Mobilization Cost 
Below Grade 
Above Grade 
Demobilization Cost 

LABORS 
$17,401 

$155,70( 
$877,88( 
$36,40( 

SIC $ 

$8,200 

$20.27 I $1,087.380 I $8,200 
. $427,500 $124,800 

$32,600 
$21,200 
$48,900 

$45,700 
$26,900 
$19,300 - $974,400 - $760,600 - $45,600 

I $1,596,500! $931,000 
$33.07 I $2,683,880 I $939.200 

1 $1,299,358 $2,175,301 

- 

I 

mrL s 
$13.800 

$2,500 

EQUIP. S 
$8oa 

$4,900 

$16,300 I $5,700 

$32.600 
$705.600 

$32,600 
$1 1,400 
$16,300 

$165,500 

TOTAL $ 

$32,00( 
$1 55,70( 
$877.88( 

$5 2,O 0 ( 

~ 

$1,117.581 
$552,301 
$32,601 

$705,601 
' $65,20( 
$32,601 
$65,201 

$21 1,201 
$26,90(: 
$19,30( 

$974,40( 
$760,60( 
$45,601 
$59.20( 

$3.550.70( 
$4,668.28( 
$6,707,06( NASTE DISPOSITION MGMT. - FD FERNAU) 

FIELD PREPARATION 

06/16/99 ' CONTRACTOR - Stated In FY99 DOLLARS PAGE 1 OF 3 
000340 



ESTIMATE SUMMARY SHEET 
PROJECT: vlt 1 D I D  Combustlon kielter Heater DATE 16-Aug-99 
ESTIMATE NO.:C4981201R2 F A C T O R S  ESTIMATOR: Waaner 

DIRECT FIELD COST FACTOR = I 2.9834 

BASE ESTIMATE $3 $3,244,134 

RISK BUDGET FACTOR I 1.0970 

@ 3.2728 
I 

I CLIENT: DOE 
WBS NO.: 2.1.3.G.P 

IXED PRICE SUBCONTRACT I LABOR$ i SIC 6 I MAT'L.8 I EQUIP.$ I PPES I T 
JFC DOLLARS I 51.087.3801 $8.200 I $16.300 I $5.700 I 
IFC COST FACTOR 2.4682' 16.2195 6.6994 124.7895 
BOND + OVERHEAD 8 PROFIT COST FACTOR 1.2087 1.2087 1.2087 1.2087 1.2087 
SALES TAX I 1.0600 1.0600 I 1.0600 

19.6053 8.5837 I 159.a893 1.2813 
I 

I 

I 

$160.763 $139.915 I $911,369 $212.051 $4. 668.23: 

1.0970 1.0970 i 1.0970 1.0970 

21.5oTo 9.41641v- .4056 
I 

FPS TARGET ESTIMATE W 9 9  DOLLARS) 53.558.815 1 $1 76.357 

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. $, 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 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 tlx 

I I 
$232.620 I $5.121.051 $153,487 I $999.772 

FD FERNALD PROJECT MGMT. 
RISK BUDGET FACTOR 

TOTAL PM 
FD FERNALD CONSTRUCTION MGMT. 
SlSK BUDGET FACTOR 

TOTAL CM 

RISK BUDGET FACTOR 

FD FERNALD RSO 
RISK BUDGET FACTOR 

J J  

TOTAL WPM 

TOTAL RSO 

. $100.90: 
1 .oo 1 .oo 1 .oo 1 .oo 1 .oo 1 .a 

I $1 00,901 

1 .oo 1 .oo 1 .oo 1.00 . 1.00 ----- 
$6,707,061 

1 .oo 1 .oo 1.00 1 .oo 1 .oo 1.01 
$6.707.061 

1-00 1 .oo 1 .oo 1 .oo 1 .oo 1 .01 

RISK BUDGET FACTOR 

TOTAL PROJECT TARGET EST. (FY99 DOLLARS) 

1 .oo I 1 .oo I 1 .oo I 1.001 1.001 . ;.a 

I 

RISK BUDGET FACTOR 1.001 1 .oo I 1.001 1 .oo I 1.00 I 4 .OI 
TOTAL A E  I I I I I I 

SUB-TOTAL PROJECT TARGET EST. (FY99 DOLLARS) I $13,868,271 

If FDF Support Costs were based on X defaults, indicate Yes' above. These costs are considered IT99 $'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 FY99. ( 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 1.00 1 .oo 1.00 1 .oo 1 .oo 1 .o 

TOTAL OTHER FD FERNALD SALES TAX 

, .  

, 08/16/99 CONTRACTOR - Stated in -99 DOLLARS PAGE 2 OF 3 



ESTIMATE NO.:Ca981201R2 Direct .Field Cost 
w / F  

L.1.3.G.P 
DESCRIPTION 

inobibation Cost 

3elow Grade 

&ove Grade 

kmobilization Cost 

FIELD COSTS wIFACTORS 

, C T O I  
ANI 

LABOR t 

17401 
$56.951 

155701 
$509,581 

877881 
$2,873,161 

36401 
$1 19,131 

- - 8 0 7 3  
ESTIMATE SUMMARY SHEET - 1 

PROJECT: Vlt 1 D&D Combustlon Melter Heater 

S 
USK BUDGI 

SIC f 

. .  

820t 
$176,36t 

YES 
. x  

wrL. s 

13801 
$129,951 

2501 
$23,54( 

NO 

EQUIP. f 

80( 
$140,32( 

490( 
$859,45( 

. .  

DATE 16-Aug-99 
ESTIMATOR: Wagner 
-0CATION: FERNALD 

. .  

. . 

c-- 
I 
i= 
F 
F 

F 
I 

IS) $5.1 21.06C OTAL DIRE( h TE: 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 Consbudion Management 

I .  c 

ow1 6/99 CONTRACTOR - Stated in IT99 DOLIARS Or?03~%2 PAGE 3 OF 3 
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Waste Management Costs 

Misc. Material . 
DewripSon Rate Oly Total 

S0m 
Mile. calm. banumg $1279 s y i 7 8 3  

4 ' x  2W R.d Rd ROO She& 50.00 10 $0.00 
BusodsL.balr 50.30 2 S0.60 
cmhilI8rcids s20 1 $028 

Lursru~larLobelr $0.46 2 tom 
flaurd. soda 4 $1.51 

Tnilsrscau so28 1 $028 
wood h&Jw. LF 50.65 40 S25.M 
P& $1716 0.1 $1.73 
sanding $0.03 20.0 $1- 
TOTAL Mlsd MATERlAL wupsls 85.10 $9623 

w 9  125 tubB 

W m E  - Mgr U W  Packaging $37.12 025 

WASTE-Plmna $37.12 1.00 $37.12 

$25.71 16.75 $430.69 

UTlL - Lbasr 524.14 1.00 $24.14 

TOTAL LABOR HOURS 6 WLURS 70.85 $2,06244 $1.911.47 630 

S1.W 
$89.19 050 

Conldlner Purchase - Materfal 
R - L W B C e r  Xn9.37 1.w W.rn37 
TOTAL CONTAINER PURCUASE WLURS LOO sn9.w 

SO.W 
us25 

50.00 
sa56 
026 
50.86 
$1.40 
5026 

$24.00 
$1.60 

$4,429.52 
$4,429J2 050 

Equlpment 

T*-hWNCk $30.84 0.65 $2525 

TtXtU $38.84 0.65 $2523 

FdIJJUCk $10.19 0.75 s m  
Flr(b.dTnaar $16.19 025 $4.05 

TOTALEQUIPMENT DOLUGS 280  58206 

DetCripSon RaIaDay D m  Total 

Tlxckhwvdpnppla t58.M 0.50 $19.42 

$23.40 
$23.40 
$7.50 
$3.75 
stam 

$76.05 630 

TOTAL 
Fy96 ss 

$112456.93 

s224.3G3.08 

Sl41.5E8.5d 

$152.92247 

57.975.94 

$469.161.19 

s32.037.49 

M.w.n 
$12042?4.45 

SS6.18h46 * 

52,790.59510 

$41.912-32 

$101~041.14 

r20lS.~sS 
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Waste Management Costs 
IS0 

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 FY98 dollars. 

CONTAlNER STAGING: 
a. The labor to stage containers to load on a flatbed truck V i d e  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 PREPARA'TION: 
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,OOW gross weight) 

CONTAINER SHIPPING FREIGHT: 
a. Shipping charges are based on an  avg. of three carrier contract fates currently 

b e i i  used a t  the site. 
b. NTS burial costs are the anticipated -98 rates that indude shipp-hg s a a p  copper 

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

LABOR 
a. These costs are for d i i  fieldloperations costs. Project management costs are  

b. Labor dollars a re  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. 

000346 
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D & D Vit 1 Combustion Melter Heater 0 Unbulked Material Estimates (A3 

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 F I a s h i n g Total 

Vi t l  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 (A3) 

Component Metals Process Related Concrete Acid 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 

Vitl  353,998 85,680 310 138650 578,638 

353,998 85,680 310 138,650 578,638 

Container ROB 

Quantity 437 

Disposition OSDF 

ROB 

212 

OSDF 

ROB 

1 1 72 

OSDF OSDF 

NOTE - OSDF prohibited material equates to 5173 cubic feet which can be dispositioned to NTS utilizing 65 White Metal Boxes or 

D & D Vit 1 Combustion Melter Heater 

Material Weight Estimates (Tons) 

Component Metals Process Related Concrete Add Non-Regulated Regulated Misc. Lead Component 
Designation Metals Bid< ACM ACM 1-2 1-4 Flashing Total 

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

ut1 4.425 4,284 2 1012 9,723 

4,425 4,284 2 . 1,012 9,723 

\vITWAO.WK4 



. . .. . .  . . . ._ .. - . . . - _- . -. . . . _ . . - .  . -  

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 2/4) 
Bulking Factor 2 Bulking Factor 3.5 

. .  
. .  

. .  . . .  
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I 8 0 7 3  APPENDIX 'C t- 

c . 
EFFICIENCY FACTORS I 

PROJECT: Wt 1 D&D Combustion Melter Heater 

FLUOR DANIEL nmrr NO.: ~4981201~2  
LENT: DOE 
3s NO.: 21.3.G.P 

1 DATE: . 20-AUg-99 
ESTIMATOR: .Wagner 
LOCATION FERNALD 
TASK NO.: 4 S l i B '  

EXAMPLE: 

NET lo0 STANDARD CHART MANHOURS = 

Sm = BASE UNIT MANHOURS 
SITE SPECIFIC ( SEE APPENDIX A ) €zsRm-% 12.0 

112 

0.00% 0 
112 

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) 

0.0% 0 
112 

(SEE APPENDIX C 

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. 

CONTRACTOR- Stated in Fy99 DOLIARS PAGE 1 OF 2 



APPENDIX *Bo 

. .EFFICIENCY FACTORS 
. I PROJECT: Vi I D(LD comkution Meter Heater 

~SsTIMAlE NO.: c4981201~z 
JLIEKT. DOE 
WBS NO.: 21.3.G.P 

ESTIMATOR Wa 
LOCATION: FER @ DATE: 

TASK NO.: 4S11B 

I '  PPE MULTIPLIER DMLOPEMENT 

! 

These facton were based on Tables 6.1 and 6.2. Moderate Work Efforts. 66F to 85F temperature of 'Hazardous Waste Cost ControP by RASdg.  
Modiications 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 Consbuction Mgmt (Rad Tedrs). 

I 

NOTE: Adjust Work Minutes per OW basis to: 5 - 8's. or leave as 4 - 10's. Any other arcumstances. over-ride the minutes per day. 

" Assumption based on work performed in May. June, July 8 August. prwating mst over one year. Adjust % to M i d u a l  cirarmstances. 

o m i 9 9  CONTRACTOR - Stated fn p199 DOUARS PAGE 2 OF 2 



APPENDIX "C" 7 - 8 0 7 3  - 

OJECT: . 
TIMATE NO.: C4981201 R2 L GLIENT: DOE 

WBS NO.: 2.1.3.G.P 

, -  

HEALTH PHYSICS 
DATE: 20-Aug-99 
ESTIMATOR: Wagner 
LOCATION: FERNALD 
TASK NO.: 4S11 B 

P P E s  - PERSONAL PROTECTIVE EQUIPMENT 

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 COlTON 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. 

08/20/99 CONTRACTOR - Stated in FY99 DOLLARS PAGE 1 OF 2 



I 
APPENDIX "C" 

HEALTH PHYSICS 

DESC. i QTY 1 H R S  
PHYSICAL (3hrs), IN-VIVO (Ihr) 
BASELINE PHYSICALS 11 4 

EXIT (TERMINATION) PHYSICALS (IN-VIVO) I!  1 
ANNUAL PHYSICALS 0 ;  4 

I PROJECT: Wt 1 D&D Combustion Melter Heater 

AVG. 1 
WKR TOTAL LABOR 1 TOTAL i HOURS RATE I LABOR$ 

531 21 2 $20.27 I $4,300 

531 53 $20.27 i $1,070 
531 0 $20.27 I $0 

FLUOR DANIEL ' CSTIMATE NO.: C4981201 R2 

FERUALDB 
LIENT: DOE 

JVBS NO.: 2.1.3.G.P 

SUB-TQTAL $5,370 

20-AU 
ESTIMATOR: Wag 
DATE: 

LOCATION: FER 
TASK NO.: 4S1 I B 

1 

I I I I 
I 

SUB-TOTAL I 

I HOURS RATE 
1 531 296 $20.27 $6,010 

! I 
! 61 BI-MONTHLY BIOASSAY 
8 I I 

$6.010 1- 

TESTS HRS TOTALHOURS AVG. RATE LABOR $'s 
48 2 96 $20.27 $1,900 - 

NO.0F TESTING ~ 0 . ~ 0 .  CHANCE/ NO.OFWKRS. CHANCES 

WKRS DAYS of- DAY FOR THIS 

TESTED PERYR PERDAY FORTES ESTIMATE FOR PROJECT DAYS 

/DAY FOR TEST WORKING 

,2340 226 10 0.004274 53 0.2265 21 2 

NORK DELAYS CAUSED BY MONITORING 1 .O% I 
SAFETY LABOR $'s 1 
$1,617,580 $1 6.200 1 1  

TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET 

\ESTIMATE\SILOS\VIT l\WT 1R2.WK4 

ml--EEll--TZF 
$45,700 11 $ 165.500 II $ 21 12200 . 

08/20/99 CONTRACTOR - Stated in N99 DOLLARS PAGE 2 OF 2 



APPENDIX "C" -- 8 0 7 3  

JECT: 
IMATE NO.: C4981201R2 0 GLIENT: DOE . 

WBS NO.: 2.1.3.G.P 

HEALTH PHYSICS 
DATE: 20-Au~-99 
ESTIMATOR: Wagner 
LOCATION: FERNALD 
TASK NO.: 4Sll B 

PPE"s - PERSONAL PROTECTIVE EQUIPMENT 

I NO. OF CHANGE OUTS PER WORKER PER DAY : UNIT 
DESCRIPTION ' UNIT ' COST - Man Days (TOTAL HOURS worked In PPE'5 Div. by WORK HOURS I DAY) 

PPE LEVEL C I C+ I B : FlHF MASK wlRESP.&CA $'S I MANDAYS MAT'L.$'s PPELEVEL 
TWEK COVER-ALL w/HOOD & BOOTIES - DlSP EA 4.46 31 1473 $19,709 C I C+/ B 
T W E K  COVER-ALL wIHOOD 8 BOOTIES - DlSP EA 4.46 31 1473 $19,709 ' c 1 c+/ B (DOUBLE PPE) 

0.24 1473 $1,061 C I C+I B GLOVE LINER - DISPOSABLE ' PR 31 
0.26 1473 $1,149 C I C+I B GLOVE, LASTEX - DISPOSABLE ; PR I 31 

GLOVE, WORK - DISPOSABLE : PR : 1.02 31 1473 $4,507 C I C+I B 
I PR 11.74 31 1473 $51,879 : C I C+I B 

22.18 31 $98.014)t 
APR CARTRIDGES - DISPOSABLE 

S U  B-TOTAL 
i l $  IMD = $66.54, 

PPELEVEL mC 
FULL DRESS wl FACE SHIELD ! I 9s MANDAYS 1 wrL.is PPELEVEL 
LT.WT. DISPOSABLE COVERALLS WIHOOD & ]B PR I 4.46 3 3762 1 $50,336; mC 
GLOVE LINER - DISPOSABLE I PR ! 0.24 3 3762 1 $2,7091 mC 
GLOVE, LASTEX - DISPOSABLE i PR t 0.26 3 3762 I $2,934: mC 
GLOVE, WORK - DISPOSABLE ! PR I 1.02 3 3762 I $11,5121 mC 

SUB-TOTAL I 5.98 3 $67.491 11 
I $  IMD = $17.94 

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 COlTON COVERALLS, EXCHANGE OF RUBBER BOOT COVERS AND 
RESPIRATORS FOR CHANGEOUTS AND CLEANING OF SAME IS INCURRED BY FD FERNALD AND COSTS ARE NOT,INCLUC 
AS PART OF PROJECT COSTS AT THIS TIME. 

08/20/99 CONTRACTOR - Stated in N 9 9  DOLLARS PAGE I OF 2 



I 
APPENDIX "C" 

HEALTH PHYSICS 

I 
I 

I PHYSICAL (thrs), IN-VIVO (Ihr) 
BASELINE PHYSICALS I l i  4 
ANNUAL PHYSICALS i O i  4 
EXIT UERMINATION) PHYSICALS (IN-VIVO) 1 ;  I 

PROJECT: Vit 1 D8D Combustion Melter Heater 

FLUOR DAWlEL '.-STIMATE NO.: C4981201R2 

FERUALDB 
LI ENT: DOE 

J B S  NO.: 2.1.3.G.P 

HOURS RATE LABOR$ I 
53 21 2 $20.27 $4,300 
53 0 $20.27 $0 
53 53 $20.27 $1,070 

DATE: 
ESTIMATOR: Wagn 
LOCATION: FERN 

SUB-TOTAL 

- 
TASK NO.: 4S11B 

$5.370 1- 

--MEDICAL MONITORING - 

I 
I 

61 
I 

BI-MONTHLY BIOASSAY 
1 I 

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

DESC. I TOTAL I 

HOURS RATE LABOR $ 
53 296 $20.27 $6,010 , 

I TESTS HRS 
1 ' 48 2 

NO.OF TESTING CIYQNO. 

WKRS. DAYS ofm 

TOTALHOURS AVG.RATE I LABOR $'S 
96 $20.27 I .$I ,900 . 

CHANCE/ NO.0FWKR.S. CON 

DAY FOR THIS 

NORK DELAYS CAUSED BY MONITORING ! 1.0% I 

THRU 
SAFETY LABOR $s 1 
$1,617,580 $16.200]1p 

I 

TESTED I PERYR I PUIMY I FORTEST I Esnwrr I FORPROJECT I DAYS 
2340 I 226 1 10 10.004274 I 53 I 0.2265 I 212 

WORK DELAYS CAUSED BY RAD CHECKING I 1.0% I 

TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET 

1 LABOR $'s I 
$1,617,580 I $16,200 1 7  

m I m l E E 7  
$45.700 11 $ 165.500 II $ 21 1,200 . 

08120199 CONTRACTOR - Stated in FY99 DOLLARS PAGE 2 OF 2 



APPENDIX 'D" 

EST. STAfXT 
ACTIVITY I DATE 1 DATE 

OPE'RATIONS I I 

7 - 8 0 7 3  & 

A 

MID 
POINT I I ACTlVlTY I DURATION 

I I 0 I MONTHS 

ACTIVITY DURATIONS 
FLUOR DANIEL 

'ROJECf: 
STIMATE NO.:C4981201FU 
UENT: DOE 
VBS NO.: 2.1.3.G.P 

Vit 1 D8D Combustion Melter Heater DATE: 20-Aug-9 
ESTIMATOR: Wagner 
LOCATION: FERNALD 
TASK NO.: 4S11 B 

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

OF ACTMTY DURATION 
a 
b 

ACTIVITY DURATION IS USED IN DETERMINING NUMBER of WORKERS for CERCWSAT TRAINING HOURS 
and HEALTH PHYSICS COSTS. 

F:ESTlMATEEILOS\VIT W I T  lR2.WK4 

08n0199 CONTRACTOR - Stated in FY99 DOLLARS 



I ESTIMATE SUMMARY SHEET 
PROJECT: Vendor "E" mAjRCS D & 0) DATE: 20.A~g.99 

.. FLUOR DAWIEL ESTIMATOR: ;E:;p 
LOCATION 
TASK NO.: 4SWR 

ESTIMATE NO.: C4981003 
WENT: DOE 
.BS NO.: 2.1.3.G.O 

I 
ITEM DESCRIPTION . 

ITEM N0:7 PremobiruationlMobiation 
I Full Scale Mock-up System 

' II RCS Phase 1, II, & 111 
111 Silo Waste Retrieval System 
IV Transfer Tank Area 

Demobilization Cost 

;UPDIVISION - CONTRACTOR -STAFF 
iMAU TOOLS & CONSUMABLES @ 3% 
AISC. EQUIP. RENTAL [See Equipment Schedule) 
'EROIEM I SUBSISTANCE 
EMPORARY FACILITIES e, uTnmEs 
IOBCLEAN-UP 6% 
; A m  3% 
IEALTH PHYSICS SIC , 

SRCLA - 40 HRsFTE 
GETlSm ACCESS & JOB SPECIFIC TRAINING 
PAYROLL BURDENS & BENEFITS 
OVERHEAD 81 PROFIT 
BONO 

MIH - 
820 

1,140 
1,743 
2204 
4,520 
1,400 

RATE 

11,827 I $20.35 

809501 

532 
532 
23 1 

1,145 
760 
380 - . .  - 

12,540 I 
24,367 I 533.7; 

LABOR3 SICS M A T I  $ EOUIP. $ TOTAL $ 

$ 1 7,400 $13,800 $32,000 
$23,100 * $800/ $23,100 

$35,300 $35,300 

844,600 $44,600 
$91.500 . $91,500 
$28,800 $8,200 52,500 $3.500 I $43,000 

I '  

! 

$240,7001 $8,2001 $16,3001 $4,300: ' '$269.500 
$209,800 i $209,800 

$7.200 
$278,400 

$76.800 $76,800 
$10.800 $10,800 $21,600 
$10,800 $3.600 1 514,400 

1 $7,200 
$278,400 i 

! 

1 

$4,700 $2,500 
$23,300 $11.000 
$15,500 
$7,700 I $7,700 

$298,300 ; $298,300 
$248,100 $248.1 00 
$14.900 1 3 14,900 

$20,100 $3.100 $17,000 I 

$580,90Ol $339.8001 538,2001 $295,400' 51,254,300 
~821.600~ $348.000 I $54,500 I $299,700 $1,523.800 

$1,431,356l $.2,39&284I $~sw,~zz/ $56.950' ! $7,388.41 1 

$56,900 $7,388,400 $1.431,400 82396100 $3503,800 

1963,200 $1 17,300 $26.600 I $1,107,100 

$94,200 $3.100 . 1 . 59780I 
$1.@j7,400 $120,400 $26,600 31204AOt 
$l23,800l $9,5001 56.7001 I 1 $140.00[ 
$123,800 $9,500 $6,700 $140,00[ 

. .  

08120/99 SUBCONTRACTOR ' 
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Revised Feasibility SNdy for Silos 1 and 2 - 34073DRP-OW1 

t 
-- 

. L  . a 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 

5 

The project management cost for the Vitrification - Other alternative was prepared as detailed 

estimates based on Silos Project FY98 actuals, and the current Silos Project organizational 

6 charts. 

7 TABLE C. 3.6-1 
TOTAL PROJECT MANAGEMENT COST 

r 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 
8 C.3.6.2 Estimate Basis a 
9 

10  

The cost estimate basis for the project management cost of the Vitrification 

alternative is comprised of the following six sections: 

- Other 

11 0 Assumptions, 

12  0 Inclusions, 

13  0 Exclusions, 

14 0 Format and coding, 

15 0 Methodology, and 

16  0 References. 

C-3-36 



Revised FeasibilW Study for Silos 1 and 2 
40730-UP-0001 

1 C.3.6.2.1 Assumptions 

2 

3 estimates: 

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

4 1. Costs are expressed in FY99 dollars. 

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

7 
8 

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

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

10 
11 ~ 

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. 

12 C.3.6.2.2 Inclusions 

13 The project management cost estimate includes the following cost elements: 

1 4  0 Project management labor; and 

15 0 Project management office supplies. 

16 C.3.6.2.3 Exclusions 

17  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 

3 

4 
5 

6 
7 

8 

9 
* 10 

11 

12 

13 

14 

15 

a6 
17 

18 

19 

20 

21 

22 

23 

24 

25 

" - 8 0 7 3  
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.). 

C.3.6.2.4 Format and Coding 

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

centers: 

FDF labor; and 

Material. 

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

FDF Labor Cost 

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 .3.6.2.5 Methodoloay 

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

C-3-38 
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6 
7 

8 

9 

10 

11 

12 
13 

1 4  

15  

16 

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 t o  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 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 4PMlA  , "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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Attachment C.3.6 .I 

Project Management Cost Estimate Summary for 

Vitrification - Other 
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0 1 C.3.7 Waste Disposal Cost Estimate 

Transportation Cost 

NTS Burial Cost 

Risk Budget 

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

2 - 8 0 7 3  

$4,540,200 

$3,324,080 

$829,150 

2 C.3.7.1 Introduction 

3 

4 Table C.3.7-1. 

The waste disposal costs for the Vitrification - Other (VIT2) alternative are summarized in  

5 TABLE C. 3.7-1 
WASTE DISPOSAL COST 
VITRIFICATION - OTHER 

I Waste Disposal Containers Cost I $1 1,404,550 I 

I Total Waste Disposal Cost Estimate I $20,097,980 I 

7 

8 

9 

The waste disposal cost estimate for the Vitrification - Other (VIT2) 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 
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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 

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: 

Assumptions, 

0 Inclusions, 

0 Exclusions, 

Format and coding, 

Methodology, and 

0 References. 

C.3.7.2.1 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 Vjtrification - Other process is’a glass frit, with a 
packing fraction of 50%. 

Waste loading within the glass frit is 87 wt%. 

Mode of transportation to the NTS is via truck. 

Truckload capacity is 42,000 Ib. 

The wasteform produced by the Vitrification - 0.ther process has 1% 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. 
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2 

3 

4 

5 

6 

7 

8 

9 

10  

11 
12  

13 

e: 
16 

17  

18  

19 

20 

21 

22 

23 

24 

C.3.7.2.2 Inclusions "-80 7 3 

The waste disposal cost estimate includes the cost of the following elements: 

0 Shipping containers; 

0 

0 Disposal at the NTS. 

Shipment of the treated Silos 1 and 2 material via truck t o  the NTS; and 

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 

0 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 
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1 C.3.7.2.4.2 Transportation Cost 

2 

3 NTS. 

Transportation cost is FDF’s cost for transporting the treated Silos 1 and 2 material t o  the 

4 C.3.7.2.4.3 Burial Cost 

5 

6 at the NTS. 

Burial costs are the costs for the burial and management of the Silos 1 and 2 material disposed 

7 C.3.7.2.4.4 Risk Budget 

8 

9 packaging and transportation. 

Risk budget is added t o  the estimate for risks and uncertainties associated with waste loading, 

10 C.3.7.2.4.5 Secondary Waste Cost 

11 

12 

13 remediation operation. 

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 
. .  

14 C.3.7.2.5 Methodoloay 

15 The methods used t o  prepare the waste disposal cost estimate are discussed next. 

16 Waste DisDosat Container Cost 

17 

18 

19 

20 

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, i ts cost is assured t o  be close t o  the cost of the SEG container because 

it‘s similar in design and materials. 
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Shipping/Disposal 

40730-RP-0001 

k F - 8 0 7 3  

2,162 $5,275 $1 1,404,550 

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 

3 TABLE C. 3.7-2 
WASTE DISPOSAL CONTAINER SUMMARY 

4 

5 

6 

7 

8 

. 11 

12 

13 

1 4  

15 

16  

17  

I I QTY 1 Unit Cost I Total Cost I Container 

TransDortation Cost 

A total of 1,081 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, 

t o  the NTS. The 

NTS Burial Cost 

transportation cost estimate is $4,200 per truck shipment. 

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 FDF team based on 

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

Table C.3.4-9). 

c-3-45 000237 
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5 

6 

7 

8 

9 

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

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 at the NTS. 

C .3.7.2.6 References 

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 1 and 2 Material Disposal Cost Summary for 

Vitrification - Other 

c-3-47 



(Y 

608 4 



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

Cost of Money 

0 1 C.3.8 Cost of Money Estimate 

$37,125,498 

; - a 0 7 3  1 . -  

2 C.3.8.1 Cost of Money Analysis 

3 

4 

5 

6 

7 

8 

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 

contract for the Silos 1 and 2 remediation project will be structured similar to  the Silo 3 project 

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. 

9 

10 

11 

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. 

12 TABLE C. 3.8-1 

0 13 COST OF MONEY 
VITRIFICATION - OTHER 

14 C.3.8.2 Attachment 

15 

16 

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. 

C-3-48 000402 
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Attachment C.3.8.l 

Cost of Money Estimate for 

Vitrification - Other 

c-3-49 



Combustion (other) Vitrification 

FLUOR DANIEL FERNALD 
FULL SCALE REMEDIATION 
COST OF MONEY MODEL 

SUBCONTRACTOR "PAY OUT" SCHEIIULE 

Pay Item FY02 FY03 FY04 FY05 FY06 FY07 FYOB FYO9 FYlO 
Number Descripti i n  Total Amount 

1 .O PRE-MOBILIZATION 

TOTAL 2.0 (in ESCAL4TED Dollars) $71,850,328 $0 $0 $35.424.415 $36,425,913 $0 $0 $0 $0 $0 

3.0 START-UP PREPARATIONS 

4.0 PRE-OPERATIONAL ASSESSMENT 

TOTAL 4.0 (in ESCALUED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

5.0 WASTE TREATMENT 

TOTAL 5.0 (in ESCALATED 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 

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 TOTAL 6.0 (in ESCAUiTED Dollars) 

. .  
7.0 FACILITY SHUTDOWN AND DISMANTLEMENT 

0 1 
43 I 
;n 
0 
G1 

da 
0 
4 

€3 8.0 DEMO 

TOTAL 8.0 (in ESCALATED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

$8,576300 $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 



SUBCONTRACTOR "PAY IN" SCHEDIJLE 

Combustion (other) Vitrification 

Total Amount - FY02 Fyo3 - FY04 - FY05 - FY06 - FY07 - FY08 * - FYO9 Fylo 
Pay Item 
Number DescriD ion 

1.0 PRE-MOBILIZATION 

8,268.443 $8,506,898 

TOTAL 2.0 (in ESCALATED Dollars) $78,832,199 $0 $0 $0 $0 $0 $385'1,980 $19,843,967 $20,416,252 $0 

3.0 START-UP PREPARATIONS 

TOTAL 3.0 (in ESCA ATED Dollars) $1,473,695 $0 $0 $0 $0 $0 $721,067 $370,965 $381,663 $0 

4.0 PRE-OPERATIONAL ASSESSMENT 

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 TOTAL 4.0 (in ESCAIATED Dollars) 

5.0 WASTE TREATMENT 

TOTAL 5.0 (in ESCAIATED Dollars) $67.1 17,346 $0 $0 $0 $0 $0 $32,839,994 $16,895.056 $17,382,296 $0 

6.0 FINAL WASTE TREATMENT 

TOTAL 6.0 (in ESCAl ATED Dollars) $0 $0 $0 $0 . $0 $0 $0 $0 $0 $0 

7.0 FACILITY SHUTDOWN AND 31SMANTLEMENT .. 

TOTAL 7.0 (in ESCAt ATED Dollars) $34,239,129 $0 $0 $0 $0 $0 $0 $0 $16,877,111 $17,362,018 

0 
3 
0 
,-a 
0 8.0 DEMOBILIZATION I 
0 I 

TOTAL 8.0 (in ESCALATED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 do 
0 - 
4 
b 2  

$0 $0 $0 $0 $0 $70,601,997 $105,902,995 $153,965,093 $166,726,193 



'.. Combustion (other) Vitrification 

COST OF MONEY CALCULATION COST OF MONEY RATUYR Fyo2 Fyo3 .Fyo4 - FY05 Fyo6 F y o 7 -  - FY08 Fyo9 - FYlO 

MONTHLY "PAY OUT" AM01 NTS Prime Rate 8/4/99 
PLUS - YEARLY COST OF M 3NEY INCREME 8.00% 

$8,576,300 $8,576,300 $39,450,521 $32,028,552 $13,143,080 $17,524,107 $17,524,107 $17,142,127 $12,761,100 
0 $686,104 $1,427,096 $4,697.306 $7,635,374 $9,297,651 $5,795,232 $4,836,699 $2,750,037 

$0 $70,601,997 $35,300,998 $48,062,098 $12,761,100 LESS 7 YEARLY " PAY IN" AhlOUNTS $0 $0 $0 $0 

OUTSTANDING YEARLY INCREMENTAL VALUES 
OUTSTANDING CUMULATIVE 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 
$8,576.300 $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 
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c.4.3 

c.4.4 

C.4.0 Chemical Stabilization - Cement-based --8O?3 

Engineering Cost $23,808,860 

O&M $76,807,294 

2 C.4.1 Cost Estimate Summary: Chemical Stabilization - Cement-based 

3 C.4.1.1 Introduction 

c.4.5 , D&D Cost $33,716,309 

C.4.6 Project Management Cost $2 1 , 1 30,800 

4 

5 

The summary cost for the Chemical Stabilization - Cement-based (CHEM1) alternative is 

$295,957,879 in FY99 dollars as shown in Table C.4.1-1. 

c.4.7 

6 

Waste Disposal Cost $57,650,410 

TABLE C. 4.1-1 
SUMMARY COST ESTIMATE'FOR 

CHEMICAL STABILIZATION - CEMENT-BASED 

~~ ~~~~ 1 Summary Cost (Un-escalated) 

I Section I Cost Element I Estimated Cost I 

$295,957,879 

I C.4.2 I Capitat Cost I $55,277,143 I 

I C.4.8 I Cost of Money 
~~ I $27,567,063 - 1  

rc.4.1 

7 

8 

Supporting information for the Chemical Stabilization - Cement-based (CHEM1) cost estimate 

elements is provided in Sections C.4.2 through C.4.8. 

9 C.4.1.2 Attachment 

1 0  The cost estimate summary for the Chemical Stabilization - Cement-based (CHEM1) 

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

C-4- 1 
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Cost Estimate Summary for 

Chemical Stabilization - Cement-based 

C-4-2 





<THIS PAGE 1NTENTlONALLY LEFT BLANK > 



a 



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

I Section Cost Element 
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Estimated Cost 

C.4.2 Capital Cost Estimate Basis: Chemical Stabilization - Cement-based 

C.4.2.2.4.1 

C.4.2.2.4.2 

C.4.2.2.4.3 

C.4.2.1 Introduction 

Pre-Mobilization $678,000 

D FC $24,843,043 

I FC $1 6,295,100 

The capital cost estimate for the Chemical Stabilization - Cement-based (CHEM1) alternative 

is summarized in Table C.4.2-1. 

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. 

Total Capital Cost $55,277,143 

I $3,711,500 I ~~ ~ r C.4.2.2.4.4 I Construction Management 

1 C.4.2.2.4.5 ' .  I Risk Budget I $9,749,500 I 

<END OF PAGE> 
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1 

2 

3 

10 

11  

12 

1 3  
1 4  

. .  

15 
16 

17 

1 8  
1 9  

20 

21 

22 

23 

C.4.2.2 Estimate Basis 

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): 

0 Assumptions, 

0 Inclusions, 

0 Exclusions, 

0 Format and coding, 

0 Methodology, and 

0 References. 

C.4.2.2.1 Assumotions 

The following general assumptions were used t o  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, IO-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. 

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

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

7. A site productivity multiplier of 1.1 86 is applied t o  estimated installation mhr. 

8. A sales tax of 6 %  is applied t o  estimated equipment and material dollars. 

9. Freight is estimated at 2.5% of equipment and material dollars. 
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0 1 C.4.2.2.2 Inclusions 
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2 

3 

The capital cost estimate 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 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 

1 2  . 0 D&D costs. 

.i 3 C.4.2.2.4 Format and Coding 

1 4  The CHEM 1 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.4.2.2.4.1 Pre-mobilization Costs 

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

24 documentation and planning. 
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1 C.4.2.2.4.2 Direct Field Costs 

2 

3 

4 

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: 

5 
6 
7 
8 
9 

10  
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 A A  - Mobilization 

<END OF PAGE> 
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o1 2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

di: 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: 

15 - 
16 - 
17 - 
18 - 
20 - 
23 - 
25 - 
26 - 
30 - 
31 - 
32 - 
33 - 
40 - 
41 - 
44 - 
50 - 
51 - 
52 - 
53 - 
61 - 
63 - 
64 - 
73 - 
75 - 
76 - 
77 - 
80 - 
82 - 
83 - 
84 - 
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 V Distribution 
Standby Power 
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 HVAC 
Analytical Laboratory HVAC 
Maintenance and Warehouse Facilities HVAC 
Miscellaneous Facilities HVAC ’ 

Maintenance Equipment 
Remote Handling Equipment 
RAD Shielding Equipment 
Sampling 
CCTV 
Health Protection 
Analytical Laboratory 
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6 

7 

8 
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10 

11 

12 

13 

14 

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: 

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 prof it; 

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 Methodoloav 

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

estimate: 

C-4-8 



1 Premobilization 0 
Revised Feasibility Study for Silos 1 and 2 

40730RP-0001 

8 0 7 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 are 

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

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

9 
1 0  

11 

12 

13 

Concrete 
Neat quantities are taken off and rounded to  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 f rom current in-house information. 

15 

1 6  

1 7 '  
18 
19 
20 
21 
22 

Structural Steel 
Steel quantities are taken off and rounded to  the nearest ton. A MTO allowance ranging 

from 5 t o  1 0  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. 

23 Architectural 

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

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

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

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

28 architectural material. 
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1 The estimate contains the following buildings: 

10 
11 

12 

13 
14 
15 
16 
17 
18 
19 

20 

21 
22 

23 

24 

25 

,26 

27 
28 

Waste Process Building 
An  a I y t  ica I La bo rat ory 
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 S F  

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 matt$ 
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 the installation rates on an annual basis. 

Piping 

The piping estimate is developed using t w o  methods, MTO, and factoring. 
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7 
8 

9 

10 
11 
12 

13 

14 

15 
16 e 
19 

20 

21 

22 

23 

24 

25 
26 

27 

28 

29 

30 

31 
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Take-off allowances are made for the following systems: 

Contaminated water (double encased line from the sumps to its tank). 

Potentially contaminated water (line from the sumps t o  its tank). 

0 Fire water loop, hydrants, and branches t o  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: 

Pumps are assigned 3 ea. - % "  gate (drain) valves. . .  

Tanks are assigned 2 ea. - 2", 2 ea. - %" and 1 ea. - K "  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 

facilities. 

valve. 

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 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 as a basis to  take off the 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. 
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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 f rom 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. 
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3 

4 

9 

10 

11 

12 

13 

14 

1.5 

17 
18 

19 

20 

21 

22 

23 

24 

25 

26 
27 

28 

29 

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 the 

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

indirect labor, 50% t o  indirect material). 

Job Clean-up 
Includes housekeeping of sitelwork 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% t o  

indirect field material). 

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 F I E  manpower basis. 

CERCLAEAT 
This cost includes site access and RAD training. It is estimated 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 to  bond the project; it is estimated at 1 % of total direct and 

IFC. 
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6 
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8 
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10 

11 

12 
13 

14 

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

Engineering 
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. 

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

Risk Budget 

Risk budget is added t o  the estimate t o  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. 

Contingency 
Contingency cost is a DOE allowance for project uncertainties and is calculated at 8% of 

the capital estimate. 

15 C.4.2.2.6 References ' ' 

16 Basis of Design and Description (Appendix G). 

17 C.4.2.2.7 Attachment 

18 

19 

The capital cost estimate summary for the CHEMI alternative, prepared by the FDF cost 

estimating team, is attached t o  this section. 

<END OF PAGE > 
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- 
-c ESTIMATE SUMMARY SHEET u / 3  

PROJECT: Silos 1 & 2 Cement Stabiliration(FS) DATE: 05-Nov.99 

FLUOR DANIEL ESTIMATOR J. ELLIS 
LOCATION: FERNALD 

TASK NO.: 4S11B 

ESTIMATE NO.: C4981005 

DOE 
; NO.: 2.1.3.G.P 

ITEM DESCRIPTION 
ITEM NO. 2 AAA - Mobiruation 

000 - CMl & Excavation All Facilities 
100 . Concrete All Facilities 

$60,000 

$201.593 

$2032,500 
$370,200 

$737,700 

$555,700 

$369,800 
$125,200 

$ 1,252,100 
$245.500 

200 . Structural Steel - All Facilities 
300 - ArchitecturallBuildingslFinishes.All Fac 

400 - Equipment Systems 1 .94 
500 - Piping 

600 - Instrumentation 
700 . Electrical 

800 - Paint I Insulation 

$669.600 $729.600 

$103,050 $9,800 $314.443 
$1,296,800 $3,329,300 

$1,333,400 
. $1,391,000 $2.1 28,700 

$10,756,3001 $11,312,000 

$400,700 1 $770.500 
$1,431,800 i $1,557,000 
$1,109,700 $645,800 I $3,007,600 

$963,200 

I s360'500 

$1 15,000 

DIRECT FIELD COSTS TOTAL 

SUPERVISION - CONTRACTOR 

SMALL TOOLS & CONSUMABLES 
MISC. EaUIP. RENTAL 

TEMPORARY FACILITIES 

TEMPORARY UTILITY HOOK-UP 
JOB CLEAN-UP 

SAFETY IINCLUDED WITH SITE & PPE PRO0.FACTORS ) 

'.TH PHYSICS SIC 
.&LA. 40 HRslFTE 

GETISITE ACCESS &JOB SPECIFIC TRAINING 
PAYROLL BURDENS & BENEFITS 

OVERHEAD & PROFIT 
BOND 

b 

$1,011,500 

$ 178,500 
$116,000 
$267,800 

$217,800 

$80,300 

$57,800 
$4,491,600 

$6,421,300 

MR - 
800 

9,203 
95,781 

16,321 
34,458 

22,590 
15,039 

5,929 

59,410 
11,071 

1 $1.011.500 

' $357.000 

$947.100 

$1 78,500 I 
$62,500 1 $1 78,500 i $357,100 $89,300 I 

$57,700 I $275,500 

j $80.300 

1 $357,000 

I s947'100 1 $357,000 

I 
. I  

i 1 $57.800 
i $4,491,600 

$6,591,300 ' $6,591,300 

$395,500 1 $395,500 
$453.400, $741.5001 $1,194,900 

$6,986,800 I $1,198,4001 $1,688.600/ $16,295.100 

270,602 - 
46,000 

8,118 
5.277 

12,177 

9,905 

3,650 
2,628 

- 
- 
- - 

87.755 

358157 
- - 

I 

RATE 

I I 

$34.52 

$3.711.500 

SALES TAX 

INDIRECT FIELD COSTS TOTAL 

DIRECT & INDIRECT FIELD COSTS TOTAL- ITEM NO. 2 
WASTE DISPOSITION MGMT - FO FERNALD 
OFF-SITE DISPOSAL COSTS ICommercian 

WASTE MANAGEMENT COSTS TOTAL 

PROJECT MANAGEMENT. FD FERNALD 

CONSTRUCTION MANAGEMENT - FD FERNALO 

FD FERNALD FIELD SUPPORT COSTS TOTAL: ITEM N0.3 
ENGINEERINGIDESIGNIINSPECTION . FD FERNALD 

I I 1 $3,711,500 

ENGlNEERlNGlDESlGNllNSPECTlON . AIE 

ENGINEERING~OSTS TOTAL - ITEM No.4 

I t~~.8oa,am1 I I $23,808,860 
$23,808,860 $23,808,86! 

1 1105199 SUBCONTRACTOR ocro4ZB _, 
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Capital Cement 2 C4981005 

Crystal Ball Report 
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Capital Cement 2 C4981005 

Forecast: Silos 182 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 
4E+12 

0.04 
2.08 
0.04 

$42,080,881 
$52,380,602 
$10,299,720 

$27,979.96 

-- 

Cell: C52 

I 
, 5,000Trials 

Faecast Silos 182 C e m e r t t b i l i i ~ n  (FS) 

0 Outliers hequency- 
I 

I 
I 105 I 

Page 2 



Capital Cement 2 C4981005 

Forecast: Silos l&2 Cement Stabilization (FS) (cont'd) 

Percentiles: 
0 

Percentile 
0.0% 
2.5% 
5.0% 
50.0% 
95.0% 
97.5% 
100.0% 

End of Forecast 

US Dollars 
$42,080,88 1 
$43,593,186 
$43,959,383 

Risk Budget 14.2% $47,031,048 
$50,223,099 
$50,606,298 
$52,380,602 

. .  

Page 3 
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Silos 182 Cement Stabilization (FS) 

RISK ANALYSIS INPUT DATA TABLE I 

i 7 - 8 0 7 3  
Estimate No.:C4981005'. 

cost element #5 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

e 1 C.4.3 Engineering Cost Estimate 

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 Stabi1,ization - Other facility design and labor support 

is summarized in Table C.4.3-1. 

TABLE C. 4.3-1 

Engineering mhr e1 
1 Engineering Labor Rate ($1 /mhr) 

ENGINEERING COST SUMMARY FOR CHEMICAL STABILIZATION - CEMENT-BASED 
I '  

340,127 

$70 

~~ 

Estimated Engineering Cost $23,808,860 

9 C.4.3.2 Attachment 

10  

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- 1 6 
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Attachment C .4.3 .I 

Engineering Cost Estimate Summary for 

Chemical Stabilization - Cement-based 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

" - 8 0 7 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 (CHEM1) 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 GI, POP testing data (Appendix HI, 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. $34,817,950 

FDF Start-up Labor Cost $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 $2,208,960 

Contractor Start-up Support Cost $ 1 ,154,320 

Other Costs 

Secondary Waste 

Utilities Cost 

Risk Budget 

$698,844 

$3,251,030 

$24,857,010 

Total O&M Cost $76,807,294 

C-4-18 



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

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: 

0 Assumptions, 

0 Inclusions, 

0 Exclusions, 

0 Format and coding, 

0 Methodology, and 

0 References. 

C.4.4.2.1 AssumDtions 

The following general assumptions were used t o  prepare the estimates: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2  

13 

1 4  
15  
1 6  

17 
18 

1 9  
20 

21 
22 
23 

24 

25 

26 

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 
maiqtain 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 occurs during start-up activities. 

Table C.4.4-2 summarizes the labor staffing requirements t o  support the CHEMl O&M 

activities. 

C-4- 1 9 



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

TABLE C. 4.4-2 = - a 0 7 3  
OPERATION AND MAINTENANCE LABOR ESTIMATE 

CHEMICAL STABILIZATION - CEMENT-BASED 

C-4-20 



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

1 

2 

3 

4 

5 

6 

7 
8 

9 

10 

1 1  
12 

13 

14 

15 

16 

1 7  

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: 

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 

Cost of FEMP project management oversight. 

0 

0 

0 

C-4-2 1 



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

.l 

2 

3 
4 

5 

6 
.7 

8 

9 

1 0  

11 

1 2  

13 

1 4  

15. 

1 6  

1 7  

18 

19 

20 

21 

22 
23 

24 

25 
26 

27 

L =--8073 t 

C.4.4.2.4 Format and Codinq 

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 

- Spare parts costs 

- Consumables costs 

0 Material cost 

Utility cost 

Contractor's technical support cost 

- O&M SUPPOI? Costs 

- Start-up support costs 

0 Risk budget 

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 t o  start-up; 

0.5 years of start-uphraining that uses the FDF O&M labor force (1 00% dedication 
t o  project); and 

3.0 years total of O&M labor to  support Silos 1 and 2 material process operations. 

C-4-22 . . .  



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

Total 

1 

3.5 years @ $ 1  1,605,984 $40,620,940 

2 

TABLE C. 4.4-3 
SUMMARY OF FDF LABOR COST 

I Start-up FDF Labor Cost I 0.5 years @ $1 1,605,984 1 $5,802,990 I 
I O&M FDF Labor Cost 1 3.0 years @ $ 1  1,605,984 I $34,817,950 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 GI. 

<END OF PAGE> 

C-4-23 



Spare Parts $302,770 

Consumables $844,714 

per year 

per year 

Therefore, the total material cost is summarized in Table C.4.4-5 as follows: 

~~ ~~~ 

Total $1,147,484 per year 

Material Expenditure 

I Consumables 

cos t  

$ 844,714 @ 3.5 years 

Spare Parts 

$2,956,500 

~~~~ ~ 

$ 302,770 @ 3.5 years 1 $1,059,695 I 

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 t o  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 IT 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 



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

Electrical 15,481,095 kWhr @ .O6/kWhr $928,866 per year 

1 Based on the Chemical Stabilization - Cement-based operation and start-up schedule 

2 assumptions, the utility cost is summarized in Table C.4.4-7. 

O&M $ 928,866 @ 3.0 years $2,786,600 

3 

Total Utility Cost $ 928,866 @ 3.5 years 

8 

9 

10 

$3,25 1,030 '1 
I Start-up and Training 1 $ 928,866 @ 0.5 years I $ 464,430 I 

C.4.4.2.4.4 Contractor's Technical Support Cost 

The contractor's technical support cost includes the contractor's cost to  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. 

The contractor's total technical support cost for Chemical Stabilization - Cement-based is 

based on the lT PUP Final Report (Appendix H, Attachment H3); it is summarized in 

Table C.4.4-8: 

000434 
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Contractor Support for O&M 

Contractor S U D D O ~ ~  for Start-uD .Cost 

TABLE C. 4.4-8 

$2,208,960 

$1 1 54,320 

"- 8 0  7 3 

Total Technical Support Cost 

CONTRACTOR'S TOTAL TECHNICAL SUPPORT COSTS 

$3,163,280 

1 C.4.4.2.4.5 Risk Budget 

2 

3 

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. 

4 C.4.4.2.4.6 Secondary Waste Cost 

5 

6 

7 remediation operation. 

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 
8 C.4.4.2.5 Methodoloav 

9 The methods used t o  prepare the O&M cost estimate are discussed next. 

10 FDF Labor Cost 
11 

1 2  

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 m'anagement 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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1 

2 

3 

4 
5 

6 

7 
8 

9 

10 

11 

12 

13 

14 

15 

16 

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 to  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 t o  

potential start-up problems and downtime associated with spare parts of specialized 

equipment. 

17 Secondary Waste Cost 

18 

19 

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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Filter press  clogging problems 
(replace filter press)  

Remote handling issues 

Process control sampling and lab 
analysis delays 

" - 8 0 7 3  b 
' t  

TABLE C. 4.4-9 
OPERATION AND MAINTENANCE SCHEDULE RISK BUDGET 

CHEMICAL STABILIZATION - CEMENT-BASED (CHEMI 1 

Filter element replacement is covered in t h e  off- 
shift maintenance but replacing t h e  filter press is 
2 months delay. 
Remote handling hardware is not "off-the-shelf" 
standard and replacement is expected 3 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 

(50% x 2 = 1 month) 

(75% x 3 = 2.25 
months)  

(5Ooh x 3 = 1.5 
months)  

1 

2 

3 

4 

5 

6 

Feed Prep System clogging 

Reduced waste loading 

Total 

-~ 

Probability of Risk 
Activitv Schedule Delay of Risk Activity Risk Activity 

week or 3-month schedule delay. 
Feed Prep System clogging (normal flushing and 
cleaning covered in t h e  normal maintenance). 
Reduced waste  loading resulting in schedule delay 
1.8 months (see below for details). 

"(See note)  

5.4 months  

10.15 months  

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 Shippina 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 %  
Potential Schedule Delay - 15% x 36 months of operation = 5.4 months. 

50% @ 30% probability = 15%. 

C.4.4.2.6 References 

The following references were used t o  prepare the O&M cost estimate: 

0 

0 

IT POP Final Report (Appendix H, Attachment H3); and 

Basis of Design and Description (Appendix GI. 

C.4.4.2.7 Attachments 

Detailed O&M cost summaries for the CHEMl1 alternative, prepared by 1 

team, are attached t o  this section. 

C-4-28 

le FDF cost estima-ing 

' *  Or,O&j? 



<THIS PAGE INTENTIONALLY LEFT BLANK. > 



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

Attachment C.4.4.1 

O&M Cost Estimate Summary for 

Chemical Stabilization - Cement-based 

. .  . 
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Operation and Maintenance 
PPE and Supplies 

Calculations 
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APPENDIX 'B' 

EFFICIENCY FACTORS - -  8 0 7 3  
FLUOR DANIEL 
FERUALD!~ 

DATE O~.NOV.! 
ESTIMATOR: J. ELLIS 
LOCATION FERNALD 
TASK NO.: 4SllB 

EXAMPLE 

STANOAROCHARTMANHOURS P NET 100 _ _  
.-__ - 

SITE SPECIFIC 1 SEE APPENDIX A 1 1 ~ -&:J* 14.0 
114 S I I  = BASE UNIT MANHOURS 

OVERTIME PROOUCTlVlTY FACTOR 0.00% , 0 
(SEE DETAIL WORKSHEET BACK-UP) 114 

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

0.0% 0 
114 

PPE SPECIFIC (Based on current data 
and estimating knowledge) 

THESE EFFICIENCY FACTORS WERE APPUEO INOWIOUALLY 
THROUGHOUT THE ESTIMATE AT A TASK SPECIFIC LEVEL 
TO OBTAIN A MORE ACCURATE ACCOUNT OF OVERALL 
EFFICIENCY IMPACT DUE TO PPE REDUIREMENTS IN  
HANDLING CONTAMINATED AND HAZAROOUS WASTE. 

11105199 SUECONTRACTOR or)O507 PAGE 1 OF 2 



.- JJECT: Saor1&2tememSr-9 
iSTlMATE NO: C49810ffi 

YBS NO.: 2.1.3.G.P 
:LIENT: DOE 

i 0  i mC 
I 7 

7i 7 
1.001 1.00 

7i 0 
01 0 .  

CREW SIZE & MAKE-UP STANDARD 
0 j WORKER-BUOOY 

SUPPORT TEAM 
TOTAL CREW 

CREW SIZE RATIO 

EFFICIENCY FACTORS 

C c +  ' 8 
7 7 7 
0 0 0 
0 0 3 
7 7 '  10 

1.00/ 1 .OO 1 0.70 

DATE: 
ESTIMATOR: J. ELLIS 
LOCATION FERNALD 
TASK NO.: 4SllB 

AVAILABLE WORK TIME FACTOR 

PPE MULTIPLIER DEVELOPEMENT 

0.961 0.68 I 0.681 0.541 0.48 

PPE LABOR PRODUCTIVITY FACTOR 

N€T PRODUCTIVITY RATIO 

I I 

I 
1 0.861 0.82 0.751 0.70 

0.96 0.5851 0.558 0.405 0.235 
I I 

NET PRODUCTIVITY MULTIPLIER I 1.04 1.711 1.79 

These factors were based on Tables 6.1 and 6.2, Moderate Wark Efforts. 66F to 85F t e m p e m  of 'Hazardous Waste Cost Control' by R.A.Selg. 
Momtications were made to reflect 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 Tech). 

2.47 4.26 

NOTE: Adjust 'Work M i  per Day' basis to: 5.8's. or leave as 4 - lo's. Any other circumstances, overhle the minutes per day. 

.* Assumption based on work performed in May, June, Jdy &August, pro-rating #ut OMI one year. Adjust % to inmVidual ciraunstantes. 
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I- 8 0 7 3  HEALTH PHYSICS 
OJECT Silos 1 & 2 Cement Stabilization(FS1 

DATE 05-N0~-99 
FLUOR PAWlEL ESTIMATOR: J. ELLIS 

LOCATION: FERNALD 
TASK NO.: 4 S l l B  

ESTIMATE NO.: C4981005 
CLIENT: DOE 
WBS NO.: 2.1.3.G.P 

I 
I 

I 
DESCRIPTION I UNIT 

PPE LEVEL C I C+ I B : FIHF MASK wlRESP.&CART. 
TYVEK COVER-ALL wIHOOD 81 BOOTIES - DISPOSABLE I EA 
TYVEK COVER-ALL wIHOOD & BOOTIES - DISPOSABLE EA 
GLOVE LINER -DISPOSABLE / PR 
GLOVE, LASTEX - DISPOSABLE I PR 
GLOVE, WORK - DISPOSABLE 1 PR 
APR CARTRIDGES - DISPOSABLE I PR 

SUB-TOTAL 

CAPITAL PLANT 
PPE"s - PERSONAL PROTECTIVE EQUIPMENT 

UNIT 
COST 

NO. OF CHANGE OUTS PER WORKER PER DAY 
Man Days (TOTAL HOURS worked in PPE's Div. by WORK HOURS I DAY) 

S'S MAN DAYS MAT'L.$'s LEVEL 
4.46 4 0 $0 CIC+IB  
4.46 4 0 $0 C 1 C+I B (DOUBLE PPEI 
0.24 41 0 SO CIC+IB  
0.26 41 0 $0 C IC+ IB  
1.02 41 0 SO CIC+IB  

11.74 41 0 SO C/C+IB  
22.18 41 

FULL DRESS wl FACE SHIELD I S'S 

1T.W. DISPOSABLE COVERALLS WJHOOD & BOOTIES I PR I 4.46 
GLOVE LINER - DISPOSABLE j PR 0.24 
GLOVE, LASTEX - DISPOSABLE i PR 0.26 
GLOVE, WORK - DISPOSABLE I PR 1.02 

MAN DAYS I MAT'L.$'s LEVEL 
4 0 '  $0 mC 
4 0 SO mC 
4 0 $01 mC 
4 0 $01 mC 

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

SU B-TOTA L I 5.981 4 

ITHER PPE's SUCH AS HARD HAT, S A F V  GLASSESIGOGGLES, STEEL TOED SAFETY SHOES, HEARING PROTECT4DN. 
ME CONSIDERED THE SUBCONTRACTORS RESPONSIBILITY AND ARE COVERED IN HIS OVERHEAD EXPENSE. 
:OSTS OF FD FERNALD SUPPLIED PPE's. 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 
\S PART OF PROJECT COSTS AT THIS TIME. 

I s 0 1 1  . 
SlMD = $0.0011 

(gcrozm 
PAGE 1 OF2 

1 .  
SUBCONTRACTOR 

1 

SUBCONTRACTOR REQUIRED PURCHASES i UNIT I 
IUBBER BOOT COVERS.(l)PR.PER WORKER . i PR 12.70 
LPR wJHALF FACE MASK - [l) PER WORKER ' EA 22.30 
LPR wIFULL FACE MASK - (1) PER WORKER EA 174.00 
XBA EA 1894.00 
:OOL VESTS 1 EA 137.50 
'HERMO STRIPS I EA 50.00 

1 1 iQSi99 

QTY. 
PER NO.OF 

WKR. WORKERS I I 
6 48 $3,658 DlClB 
6 0 $0 C 
6 0 $0 C 
2 0 SO B 
6 48 $39,600 CIB 
6 48 $14,400 CIB 

SUB-TOTAL -557,66011 



HEALTH PHYSICS 
PROJECT Silos 1 81 2 Cement StabilizationIFS) 

PHYSICAL (3hrs1, IN-VIVO llhr) 
BASELINE PHYSICALS 
ANNUAL PHYSICALS 

TIMATE NO.: C4981005 
AENT DOE 

WBS NO.: 2.1.3.G.P 

HOURS RATE 1 LABOR $ 
1 4 146 584 $21.99 1 $1 2,840 
1 4 146 584 . $21.991 $1 2,840 ' 

FLUOR DANIEL 
FERNALP 9 

EXIT (TERMINATION) PHYSICALS (IN-VIVO) ! 1 

D A E  05-Nov-9 
ESTIMATOR: J. ELLIS 
LOCATION: 
TASK NO.: 4SllB 

1 146 146 $21.99 I $3,210 

-MEDICAL MONITORING - 
CAPITAL - PLANT 

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

DESC. I LABOR I TOTAL I 

I 

BI-MONTHLY BIOASSAY 

RADIATION IN-VITRO SURVEILLANCE - LOST WORKER TIME fOr*RAD I I  WORKERS ONLY * I  

DESC. I LABOR 1 TOTAL i AVG. 

LABOR $ HOURS RATE 
9 1 146 1311 $21.99 $28.830 

. 

NORK DELAYS CAUSED BY MONITORING I O.O%I 

THRU 
SAFETY LABOR $'s 1 ' 

$7,524,093 $ O J l  

RANDOM DRUG TESTING 
LABOR $'s 

80. OF WWRS. CHAUCES 

wonmnc P A Y  FOR TEST FOR TIUS 

TESTED PER YR ESTIMATE FOR PROJECT DAYS 

2500 0.0044 0.6424 

I 
NORK DELAYS CAUSE0 BY RAD CHECKING I 2.0%1 I $7,524,093 

LABOR $'s 1 
$ 1 5 0 , 5 O O J 7  

11 LABOR 11 MATL. 11 TOTAL 
TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET l ~ s 2 1 7 , 8 o o ] L  $57,700 11 $275,500 

PAGE 2 OF 2 SUB-CONTRACTOR 



APPENDIX “D’ 

il 

* 

ACTIVITY DURATIONS -- 8 0 7 3  
FLUOR DANIEL 

05-NOV-9E JROJECT Silos 1 & 2 Cement StabiliiationBS) DATE 

18-Jut-99 I 014ah-2000 1 30-Sep2000 I..30%n-2001 I 1801 MONTHS 
0 MONTHS 

CONSTRUCTION: I 
TOTAL I 18.01 MONTHS 

. ., ,..”? ’ f ,  A<Z?7% ; ; - . 

lSTlMATE NO:. C4981005 
XIENT DOE 
NBS NO.: 2.1.3.G.P 

ACTIVITY 

OPERATIONS 

ESTIMATOR J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4S11 B 

DATE I -DATE I POINT I DATE I ACTIVITY IDURATION 
:013a1$2002,1 03-Jul-2003 I .01Yar~2005 I 36.11 MONTHS 

I I I 36.11 MONTHS 

EST. START 
ACTIVITY I DATE I DATE I P!I:T I cD”A”TpE’’ 1 ACTIVITY DURATION 

a 
b 

I I EST. I START I MID I COMPL. I I I 

DATE Of  EST. to MID-POIN 
OF ACTIVITY DURATION 

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

I’ F:\l23R5W\C498105U.WK4 

11/05/99 SUB-CONTRACTOR 



. .I . ,  

<THIS PAGE INTENTIONALLY LEFT B U N K >  



APPENDIX "E" -- n 7 3  
w y  I u 

HEALTH PHYSICS 

IESCRIPTION 

PROJECT: 

ESTIMATE NOC4981005 ESTIMATOR J. ELLIS 
CLIENT: DOE LOCATION: FERNALO 
WBS NO.: 2.1.3.G.P PLANT OPERATIONS TASK NO.: 4S11B 

Silos 1 & 2 Cement Stabilization(FS1 
DATE 22-N0v.99 

PPE"s - PERSONAL PROTECTIVE EQUIPMENT 

UNIT NO. OF CHANGE OUTS PER WORKER PER DAY 
UNIT COST WKR.SHFT. = 1821WK for 3.50 YR OURATION 

NBCONTRACTOR REQUIRED UNIT 
RUBBER BOOT COVERS-(l)PP PR . 12.70 
hPR wlHALF FACE MASK - fj EA 22.30 

I QTY. I 1 
PER NO. OF 

WKR. WORKERS 
6 1 10.7 $8,435 DICIB 
6 55.35 $7.406 C 

APR w/FULL FACE MASK - (1 EA 
SCBA EA 
COOL VESTS EA 
THERM0 STRIPS EA 

174.00 6 . o  $0 C 
1894.00 2 0 $0 B 

137.50 6 27.675 $22,832 CIB 
50.00 6 11.07 $3,321 CIB 

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

SUBTOTAL 

OTHER PPE's SUCH AS HARD HAT, SAFETY GLASSESIGOGGLES, STEEL TOED SAFETY SHOES, HEARING PROTECTION, 
ARE CONSIDERED THE SUBCONTRACTORS RESPONSIBILITY AN0 ARE COVERED IN HIS OVERHEAD EXPENSE. 
COSTS OF FD FERNALO SUPPLIED PPE's, SUCH AS COllON COVERALLS, EXCHANGE OF RUBBER BOOT COVERS AN0 
RESPIRATORS FOR CHANGEOUTS AN0 CLEANING OF SAME IS INCURRED BY FD FERNALD AN0 COSTS ARE NOT INCLUDED 
AS PART OF PROJECT COSTS AT THIS TIME. 

6*& $41,990 7 

- - _  , 
1 1 MZ99 CONTRACTOR ' Page1 of2 



APPENDIX "E" 

HEALTH PHYSICS 
PROJECT: 

ESTIMATE NOC4981005 ESTIMATOR J. ELLIS 
CLIENT: DOE LOCATION: FERNALO 
WBS NO.: 2.1.3.G.P TASK NO.: 4S11B 

Silos 1 81 2 Cement StabilizationffS) 
DATE 22-Nov-99 

PLANT OPERATIONS 
-MEDICAL MONITORING - 

MEDICAL - PHYSICAL and IN-VIVO MONITORING. LOST WORKER TIME for RAD II WORKERS ONLY 
AVG. 1 TOTAL 1 LABOR 1 TOTAL 1 DESC. 

PHYSICAL (3hrd. IN-VIVO 
BASELINE PHYSICALS 

HOURS RATE I LABOR $ 
148 590 $21.99 I $12,980 

('hr) I 
1 4 

RNNUAL PHYSICALS 4 
EXIT (TERMINATION) PHYS[C 1 

4 148 2362 $21.99 I $51,940 
1 148 148 $21.99 I $3,250 

I I I I I I 
I 

* SUB-TOTAL 1 L%%$68.170 

I I I I I I I 

SUB-TOTAL ][-I------ 

7 

DESC. HRS 
AVG. 

WKR 1 TOTAL 1 LABOR TOTAL 

BI-MONTHLY BIOASSAY 

[ TOTAL I( TOTAL 1- 

HOURS I RATE LABORS 
9 1 148 1325 I $21.99 $29,150 

I 

11 LABOR (1  MAT'L. 11 TOTAL 
~ ~ 5 5 2 6 . 1 0 0 ; 1 [ ' $ 2 , 4 3 0 , 4 0 0 ~ ~  TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET 

WKRS 
11  
IO. OF 
WKRS. 

TESTE0 

2500 

I1 23R5WIC4981 O5LWK4 

TESTS * HRS LABOR 3's 
514 2 1028 $21.99 .%$22,6004'% 

TESTlPG AYL m. CHARCEI no. OF wms. CHANCES OPERAnoR 

DAYS u r n  DAY FOR THIS D A Y  FOR TEST WORKIRG 

PERYR m DAV FOR TEST ESlWATE FOR PROJECl DAYS 

226 11  0.0044 148 0.64944 792 

0 

.o  

LABOR $'s 
THRU 

SAFETY 
MORK DELAYS CAUSED BY 1 0.0% I $40,620,940 

11/22/99 (a00514 , 5 .  

LABOR $Is 1 
3&%ZW#OJI- 

C0NTRACTO.R 

MORK DELAYS CAUSED BY I 1.0%1 

Page2 of 2 

LABOR $3 1 
$40.620.940 ; ~ 3 $ 4 0 6 , 2 0 0 1 1  
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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 

224 

bhemical Stabilization = Cement Base 

Shipped tc 

NTS 

Source r 
9,856 

224 ' 

26,815 

Waste 
water 
treat men t 
bag filters 

Re-Work 
Container 

Misc. 
Replacem 
ent 
Equipmen 
t 
PPE 
Freight 
Per 
Container 
to NTS 

Empty 

S NTS 

NTS 
NTS 

Material 
Type 

Material 
Type 

Source 

Solid 

Container Total Total 

Years Type Dollars Volume 3 Shipped to 

Concrete 

Category 
C (HEPA 

Solid 
Solid 

$3.453 

filters) Solid 

Container 
Burial 

$9,600 

7,735 kg other B-25 boxes $98,415 

Total 
Volume 3 

Years 

40 bags 

561,503 Ib5 
/3.691 cf 

116cf 
18,100 cf 

$1 58,829 
Contained 
SI Burial I 
iiTS- 46 $441,600 

'. ' NTS Total $600,429 I 

I 

40. of LME 

1 

17 

1 
27 

CONTRACTOR 



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 Type: 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 0 
Operation of the Remediation Facility for Silos 1 and 2 Project 

Source Material Rate Total Volume Status 
Type (Iblhr) 

Treated WW I Water I 3,704 I 5,778,240 gal I Process 

Empty .Re-work 
Containers 

RCS and Emissions 
System HEPA 
filters 

RCS Condensate ' I Water I 50 I 1,310,400 gal I Process 

Concrete 59 total 561,503 Ibs Dispose 
3,691 cf 

Solid NIA 1,512 cf Dispose 

Waste water 
treatment bag 
filters 

PPE ' 

40 bags 

Solid 41 day 18,100 cf Dispose 

Dispose 

I Solid I NIA I Misc. Replacement 
Equipment * 

116cf Dispose 

~~ ~ 

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

Packaged 
Disposal 1 Volume -1 224 cf 

9,856 cf. 

2,912 cf 

-1 224 cf 0 
8,890 cf I 
26,815 C f  I 

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. 

49,000 cf 1 

Revised,11/10/1999 mkm 



10/22/99 3:30 PMChemical Stabilization-Cement based (Chem 0 11 
Operation and Maintenance Risk Budget 

Schedule delay of Risk 
Activity 
Filter element replacement is 

0 

Probability of Risk 
Activity 
(50% x 2 = 1 month) 

Risk Activity 

covered in the off-shift 
maintenance but replacing the 
filter press is 2 months delay. 
Remote handling hardware is 
not "off-the shelf" stanGard 
and replacement is expected 3 
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 

Filter Press clogging problems 
(Replace filter press) 

( 7 5 2  x 3 = 2.25 months) 

(50% x 3 = 1.5 months) 

Remote handling issues 

Reduce waste loading resulting 
in operation schedule delay 
5.4 months, see below for 

Process Control sampling and lab analysis 
delays 

5.4 months 1 

Feed prep system clogging 

Reduce waste loading 

Total 

delay. I 
Feed prep system clogging I (See Note) 
(normal flushing and cleaning 
covered in the off-shift 
maintenance. 

details. 
I 10.15 months of potential delays 

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% to 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 

Chemical Stabilization - Cement-based D&D Cost 

Silos Project Support Area D&D Cost 

F - 8 0 7 3  0 1 C.4.5 Decontamination and Demolition Estimate Basis: Chemical Stabilization - 

$1 1,240,800 

$10,468,800 

2 Cement-based 

Total D&D Cost Estimate 

3 C.4.5.1 Introduction 

$33,716,309 

4 The D&D costs for the Chemical Stabilization - Cement-based (CHEM1) alternative are 

5 summarized in Table C.4.5-1. 

I D&D NTS Disposal Cost I $10,809,609 I 
I Risk Budget I $ 1,197,100 I 

<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  

14 
15 

16  
1 7' 

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: 

0 Assumptions, 

0 Inclusions, 

0 Exclusions, 

0 Format and coding, 

0 Methodology, and 

0 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 t o  the NTS for disposal. 

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% t o  supporting D&D of the proposed 
facility. 

C.4.5.2.2 Inclusions 

The D&D cost estimate includes the following elements: 

0 Cost of demolition labor; 

0 

0 

0 

Above-grade D&D; 

0 RCS/TTA building D&D; 

0 

0 Equipment rental dollars; and 

0 Subcontractor staffing costs. 

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

Waste packaging and transportation labor; 

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

FDF D&D planning & engineering; 

C-4-31 



Revised Feasibility Study for Silos 1 and 2 
4073C-RP-0001 

1 C.4.5.2.3 Exclusions 0 L "-8073 

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 Coding 

.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 6 2' 
1 4  the FEMP D&D experience. 

15 C.4.5.2.4.2 Silos Project Support Area D&D Costs 

16 

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> 

C-4-32 



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

1 

2 

3 

4 

8 

9 

1 0  

11 

1 2  

13  

1 4  

15 

1 6  

17  

18 

19 

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 

r.emediation 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. 

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 



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

Risk Budaet -- 8 0 7 3  
2 

3 

Risk budget is added t o  the estimate to 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 CHEMI alternative, prepared by the FDF cost estimating 

team, are attached t o  this section. 

<END OFPAGE> 
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Revised Feasibiliry Study for Silos 1 and 2 
40730-RP-0001 

- - 8 0 7 3  

Attachment C .4.5 . I  

D&D Cost Estimate Summary for 

Chemical Stabilization - Cement-based 
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I ESTIMATE SUMMARY SHEET 

$14,500, 

$239.600 

PROJECT: D&D Cement Stabilization DATE: 16-Aug-99 
FLUOR DANIEL ESTIMATOR: Wagner 

LOCATION: FERNALD 
TASK NO.: 4SllB 

$42,700 I $57.201 

I $748,300 I $3,425,70 

ITEM DESCRIPTION 
Mobilizaton Cost 

' .  BelowGrade 
Above Grade 
Demobilization Cost 

$800 

$4,900 

DIRECT FIELD COSTS TOTAL '- ... . > I  

SUPERVISION - CONTRACTOR 8 PERDIUM 
SMALL TOOLS 8 CONSUMABLES 3% 
EQUIP. RENTAL (See Equipment Schedule) 

PORARY FACILITIES 6% 
PORARY UTILITY HOOK-UP 3% 

JOBCLEAN-UP 6% 
SAFETY ONCLUDED WITH s m  a PPE PROD.FACTORS 

HEALTH PHYSICS SIC 
CERCg - 40 HRslFTE 
GETlSlTE ACCESS 8 JOB SPECIFIC TRAINING 
PAYROLL BURDENS 8 BENEFITS 57% 
OVERHEAD 8 PROFIT 20% 
BOND 1% 
SALESTAX 6% 

INDIRECT FIELD COSTS TOTAL I . . 
DIRECT 8 INDIRECT FIELD COSTS TOTAL . 
WASTE DISPOSITION MGMT. - FD FERNALD 

$32,001 
$184,131 

' $771,201 
S52,OOl 

WH 
820 

9,092 
38.041 

1,780 

- 
49,733 
17,920 

1,492 
970 

2,238 

2.124 
1,250 

900 
m 

L - 
L 

$427.500 

$30,300 
$1 9,700 
$45,400 

$43.100 
$25.400 
$1 8.300 

$922,700 

26,894 
76,627 

$134,400 

$727,400 
$43,600 

RATE 

$705,600 
. .  

$33.1 i 

$561,901 
$30,301 

$705,601 
$60,601 
$30,301 
$60.50( 

OFF-SITE DISPOSAL COSTS (Commercial) 
WASTE'N~;~NAGEMENT COSTS TOTAL:; .' . 
PROJECT CLOSE OUT 
FIELD PREPARATION 

LABOR $ 
$17,400 

$184.130 
$771,200 
$36.400 

SIC a 

$8,200 

nun a 
$13,800 

$2,500 

$16,300 

$30.300 

$30,300 
$10,600 
$15.100 

$138.800 $1 81,90( 
$25.401 
$18.301 

$922.701 
$727,401 
$43.601 

$890,988 $1,491,635 $2,181.053 $35.450 $4,599.12 
$85.826 $15.076 

$1,561,149 I $195.322 I I $:::E $1,901.73 

1 $141.35 $124,8151 $9.7181 $6,8261 
$124,015 $9,718 $6.826 $141,35 

$44.366 
$1,646,975 $210,399 $44.366 

08/16/99 CONTRACTOR - Stated in ff99 DOLLARS 



DFC DOLLARS I s1.009.130 

BOND + OVERHEAD 8 PROFIT COST FACTOR 1.2087 
SALES TAX 

7 2.5185 
$8,200 I $16,300 S5.7001 $138.8001 $1.178.130 

1.2087 1.2087 1.2087 I 1.2087 
17.3902 6.2945 124.78951 - 

1.0600 1.0600 1.0600 I 
I I .  

DIRECT FIELD COST FACTOR = 3.0442 I 21.0199 8.0647 I 159.8850 I 1.28121 

BASE ESTIMATE $'s I 53.071.986 
I 

I 
RISK BUDGET FACTOR I 1.0970 

TARGET ESTIMATE FACTOR I 3.3395 

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

FD FERNALD SUPPORT COSTS 1 LABORS I SIC $ I MAT'L.% I EQU1P.S I PPES I TOTALS 
FD FERNALD PROJECT MGMT. . I  I I I 1 i $100,902 

I 

I 

1 

1 

I 
I 

t 

L 

$172.363 $131.455 $911.3451 8177.836! $4.464.984 
I I 

1.0970 1.0970 1.0970 f 1.0970 j 

I I 
23.0588 8.8470 175.3933 i 1.4055 i 

I If FDF Support Costs were based on % defaults. indicate Yes' above. These costs are considered FY99 S'S and Risk Budget applies. 

If FDF Support Cosls were based on LOE estimates provided by the CAM's, indicate 'NO and escalate the LOE dollars to FY99. ( x 1.079) 
Risk Budget will NOT apply. Separate the Sales Tax below. 

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 1.00 * 1 .oo 1 .oo 1 .oo 

TOTAL OTHER FD FERNALD SALES TAX 

I I I I I I 
FPS TARGET ESTIMATE (FY99 DOLLARS) i $3,369,9681 8189.0821 $144.2061 $ 999.745 ! S195.086 ! $4,898,088 

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, Ss 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 N96.  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 

.I 

II 

TOTAL PROJECT TARGET EST. (FY99 DOLLARS) 511,523,778 

RISK BUDGET FACTOR 

CONTRACTOR - Stated in fT99 DOLLARS 

1 .oo 1 .oo 1 .oo 1.001 1 .oo 1 .oo 

PAGE 2 OF 3 

TOTAL PM . I 

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

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

TOTAL WPM 

I 

1 .a0 1.00 . 1.00. I 1 .oo 

1 .oo 1 .oo 1 .oo 1.001 1 .oo 
I 

$4.599.127 

I $4,599.130 I 

RISK BUDGET FACTOR 

FD FERNALD ENGlNEERlNGlDESlGNflNSPECTlON 
TOTAL RSO 

RISK BUDGET FACTOR 
TOTAL FD FERNALD ENG. 

N E  ENGINEERINGIDESIGNIINSPECTION 
RISK BUDGET FACTOR 

' TOTAL AE 

1 .oo 1 .oo 1 .oo 1 .oo 1.001 1 .a0 

1 .oo 1 .oo 1 .oo 1 .oo 1 .oo 1 .oa 
I ~124.820 

$124.815 

I 

I I 
1.00 1 .a0 1 .oo 1.001 I .OO i 1 .oc 



& - a 0 7 3  
I ESTIMATE SUMMARY SHEET 
I PROJECT: D6D Cement StablllzaUon 

Direct Field Cost 
w / F  

1.3.G.P 
IESCRIPTION 

obiliiaton Cost 

?low Grade 

3ove Grade 

mobilization Cost 

FIELD.COSTS WlFACTORS 

CTOR 
AND 

IABOR S 

17400 
$58.1 10 

184130 
$614,900 

771200 
$2,575,410 

36400 
$121,560 

FY99 DOLI 

i 
ISK BUDGE 

SIC $ 

8200 
$189,080 

YES 
X 

wm. $ 

13800 
$122,090 

2500 
$22,120 

NO 

EQUIP. S 

800 
$140,320 

490C 
$859,43C 

DATE 16-Aug-99 

ESTIMATOR Wagner 

OCATION: FERNALD 
ASK NO.: 4Sl lB 

PPES I TOTAL$ 
, . '. 138800 

138800 

/- 
1- 
I 

€ 
I=== 

I 
$4,898,11 RS) 

NOTE: The above costs exdude any FD Femald support costs that may appear on page 1 8 2, such a s  Waste Disposition, Engineering. Projed 
Management, or Construction Management. 

OW1 6199 CONTRACTOR -Stated in FY99 DOLLARS I gno53O PAGE 3 OF 3 
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L ' -8073 
0 

6 IS0 COEJTAlNER 

S37.12 1.00 

a 

- 
Labor 

Rate Houn Descripbon 
CLRK- Oala Enby Clerk S19.62 025 
CLRK-MCMCMc 119.62 2.00 
(u - PSrfomunCslQA s373 1.00 
MAlNT - stim sup S36.69 0.50 
WASTE - wuls Tech s37.12 4.00 
RAD - Rad Tech s28.56 2.00 
WmE-YlippinOCoord S37.12 1 .00 
UTlL - warehaue AltcndM $24.14 0.50 $12.07& 

Total Labor per Container 1 me p2.%?,:$4~-&g a! 

hNOH - HAZWAT S25.71 4.00 SlG2.8SG~ 
15.25 $457.41 & Total Labor per Truckload $29.99 

Material 

1 
Busods labela 50.30 2 
Ccnuinsrreah so28 

Description Rate aty Total 

Lannnals (or labels so.& 2 
Total MaIeMYCcnlainer 

tz4.14 UTlL - McrJunk 
Total LaborlTNdlOad 52957 
Total Labor per Container 1 

Material 

plrurdr to38 4 
Trailer seals to28 1 
wood &acing 2x4 - LF 50.65 40 
Pin1 S173 0.1 

Descriplion Rate aty 

FDF WASTE MGMT. - TOP LOADING LWMB 6 EO CONTAlNER Q 0.053 2 



UTlL-wMhnue- $2434 1.00 $24.14 
UTIL-Latamr * $24.14 1.00 $24.14 
UTlL - Mectunic $24.14 0.33 $7.97 

UTlL ZJ3 $5634 
CLRK-MCMClerll $19.62 5.25 $102.99 
CLRK- Da!a EnlyQ& $19.62 025 s4.m 
ClRK 5230 10769 

TOTAL LABOR noms ti DOLLARS 70.85 $2,062& 

3 9 3 7  
$22.37 
$7.38 

$5212 432 
$95.45 
$4.55 

$99.99 431 

$1,911.47 , 432 

S0.W 
$5925 

to56 
to26 
$0.86 
$1.40 

to26 
$24.00 

t1.W 

tom 

Misc. Material 
Description Rate Qty Total 

M.W 
Hi-CoullCbmbmg $12.79 5 $63.93 
4' x 20 Rad Pad RdI ShnLI t0.w 10 50.00 
8 d e L . b e k  $0.30 2 som 
bnhiner5s;llr to28 1 to28 

LurinrbrorL.k(r to.46 2 50.93 
Placrrdr $0.38 4 $1.51 

TnikrSczlr to28 1 to28 
$25.90 

Pam1 51726 0.1 51.73 
wood bradng 2x4 - LF $0.65 40 . 

Bvldao I . 0 5  20.0 $1.08 
TOTAL MISC. MATERIAL DOLIARS 85.10 $96.23 

Contalner Purchase - Material 
Reccd&nd L-WMB Conrriner $4,779.37 1.00 ~ 7 9 . 3 7  
TOTAL CONTAMR PURCHPSE WWRS 1.00 ~ 4 , 7 7 9 ~ 7  

$2525 

FcrlQuclr $10.79 

FlamsdTnJcr $16.19 025  $4.05 

' $4,429.52 

54.429.62 

$23.40 

$23.40 
$750 
$3.75 

TncUloa*d~nppla $30.84 0.50 519.42 
TOTALEQWMENT DO- 2.80 $82.06 

S18.W . 
$76.05 432 

PPE MATERIAL COST 
DeSafpUOll WKRI0A;Y M A Y  Total 

Total PPE MalalaYaartainer 6 57.68 'Mi133g SlWaa 

. .  $160.38 432 

PPE MATERIAL COST 1 

I $3,45Zdo 

I I 

I I I - 
TOTAL FDF WASTE MGMI. COSTS Em -1 F106 ri 432 I 

DeSafpUOll WKRI0A;Y M A Y  Total 
Total PPE MalalaYaartainer 6 57.68 'Mi133g 

- 
TOTAL DOE NTS BURIAL FEE COSTS 1280.00 5 5 6 0  014 I 432 I s6.05 

SlWaa 

. .  $160.38 432 

TOTAL 
FY96 fs 

$153.81 1.93 

597,07423 

$104,861.12 

15.46921 

$321,710.53 

$22,517.13 

$43.196.42 

$825.75331 

uB.52923 

$1.913.550.99 

- 

$32.854.17 

1 9 f B 5 Y  

$1,362,42178 

$4-97.42 

u.e.43.624.96 

FDF WASTE MGW. - TOP LOADING LWMB & IS0 CONTAINER PAGE 2 C 



c 

a 

Waste Management Costs 
T O P - 1 O A W i E M W ~  IS0  COh!ZU!€R 

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 FY98 dollars. 

CONTAINER STAGING: 
a. The labor to stage containers to load on a flatbed truck. Divide by containen I 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 I container per truck load. (42,OOW 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 antiapated Fy98 rates that include shipping s u a p  copper 

volumes. If  lhis does not happen, rates could be as high as $12.50 per cubic foot 

LABOR 
a. These costs are  for direct fieldoperations 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. 

1 

FDF WASTE MGMT.-TOP LOADING LWMB 6 IS0 CONTAINER PAGE 3 Of 
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D & D Cement Stabilization 

- - 8 0 7 3  
Unbulked Material Estimates (ft3) . 

Component Metals Process Related Concrete Acid Non-Regulated Regulated 
Category A,B & D c -  E F -  G H I J 

Misc. Lead Component 
Metals Brick ACM ACM I -2 14 Flashing . Total Designation 

Cement Stabilization 69,954 145,081 7,729 264 223,628 

Total 69,954 145,081 7,729 264 223,028 

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 1-4 Flashing Total 

Cement Stabilization 237844 188605 15458 528 442435 

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

237844 188605 15458 528 442435 

Container ROB ROB ROB ROB 

Quantity 

.Disposition OSDF OSDF OSDF OSDF 

298 472 20 1 

0 

- 
Material Weight Estimates (Tons) 

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

Designation Metals Brick ACM ACM 1-2 14 Flashing Total 

Cement Stabilization 875 8705 ' 58 2 9640 

Total 875 8705 58 2 9640 



. . .. .- . . . .  ... - - .  . .. . ., . ..-. . .. . . .  

DEBRIS BULKING FACTORS 

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

* B - Inaccessible Metals (OSDF 2) 
Bulking Factor 3 

* C - Process-Related Metals .: 
Bulking Factor 3 

* D - Light-Gauge Metals (OSDF 2) 
Bulking Factor 2 

. .  . .  
. .  - 

. .  . .  . 

* G - Non-Regulated ACM (OSDF 213) 
Bulking Factor 1.2 

. 
* H - Regulated ACM (OSDF 5) 

Bulking Factor 3 

* I - Miscellaneous Debris (OSDF 2/4) 
Bulking Factor 3.5 

. .  

. .  . .  . .  

*. . 
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FLUOR DANIEL FERNALD 
PROJECTS CONTROLS 

ESTIMATING SERVICES 

Page 1 of 4 

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 

BASIS OF ESTIMATE 

SUPPORTING DOCUMENTATION: 
Verbal Scope 

Drawings 

Sketches 

Flow Diagrams 

N P E  OF ESTIMATE: 
Change Proposal 

Title II Des. 

Construction 

BudgetlConcpt 

BASIS OF ESTIMATE: 

P & ID’S 

Equipment List ~ 

Specifications 

Written Scope 

Government 

Conceptual 

Title I 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 DANJEL FERNALD 
PROJECTS CONTROLS 

ESTIMATING SERVICES 

Page2of 4 

4 
August 20,1999 

PROJECT DESCRIPTION: Cement 2 D&D Cement Stabilization 
WBS NUMBER: 2.1.3.G.P. 
PROdECT ENGINEER: M. Connors 
ESTIMATOR T. Wagner 
ESTIMATE NUMBER 64981204R2 

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. 

PRODUCTIVITY: - 
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 'B". 

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. 
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FLUOR DANIEL FERNALD 
PROJECTS CONTROLS 

ESTIMATING SERVICES 

Page 3 of 4 

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 'CY. 

RISK BUDGET: 

A cost element, based on a Risk Analysis calculated for this estimate to cover a statistical 
probability of a 50% chance of overrunlunder 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. 
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I I FLUOR DANIEL FEWALD Page4of 4 

PROJECTS CONTROLS 
ESTIMATING SERVICES 

August 20,1999 

I 

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 

ESTIMATE ZNCLUSIONS & EXCLUSIONS 

INCLUSIONS: 

e Below grade D&D of concrete & underground utilities (Cement facility, 
mechanicallelectrical facility, lab facility, and on-site storage facility). 

storage facility and warehouse). 
0 Above grade D&D (Cement facility, mechanicallelectrical facility, lab facility, on-site 

FDF D&D planning & engineering 

FDF Construction management dollars (48 weeks above grade, 8 weeks below grade). 

0 

e Equipment rental and operating cost 
0 Subcontractors's staffing dollars 
0 

EXCLUSIONS: 

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. 
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APPENDIX "8" 

EFFICIENCY FACTORS I 
IROJECT: DBD Cement Stabikation 

:LIENT: DOE 
VBS NO.: 2.1.3.G.P 

snwm NO.: ~4981204~2  
DATE: 20-Aug-9 
ESTIMATOR: Wagner 
LOCATION: FERNALO 
TASK NO.: 4S11B 

EXAMPLE: 

STANDARD CHART MANHOURS = NET 100 
CY F A C W  

SITE SPECIFIC ( SEE APPENDIX A ) 3-y 12.0 
SIT = BASE UNIT MANHOURS 112 

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

* TASK SPECIFIC ( conflned space, 0.0% 0 
hlgh elevation, congestion, etc.) 112 

PPE SPECIFIC (Based on current data 
and estimating knowledge) 

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. 

I I 

o m 9  CONTRACTOR - Stated In W99 DOLLARS PAGE 1 OF 2 



APPENDIX '6- 

CREW SIZE 8 MAKE-UP STANDARD 
WORKER-BUDDY 
SUPPORT TEAM 
TOTAL CREW 

CREWSIZE RATIO 

'ROJECT: . DBD Cement Stabilkation 

:LIENT: DOE 
VBS NO.: 2.1.3.G.P 

iSTIMATE NO.: ~4981204~2 

D mC C C +  B 
7 7 7 7 7 
0 0 0 0 0 
0 0 0 0 3 
7 7 7 7 10 

I .oo 1 .oo 1 .oo 1.00 0.70 

EFFICIENCY FACTORS 

FLUOR DANIEL 
FERUALD!~ 

DATE: ' 20Aug-9! 
ESTIMATOR Wagner 
LOCATION: FERNALD 
TASK NO.: 4S11B 

These factors were based on Tables 6.1 and 6.2, Moderate Work Efforts. 66F to 85F temperature of 'Hazardous Waste Cost cdntror 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 'Work Minutes per Day' basis to: 5 - E's, or leave as 4 - lo's. Any other circumstances, over-ride the minutes per day. 

.* Assumption based on work performed In May. June, July 8 August. pro-rating cost over one year. Adjust % to individual circumstances. 

. .  . .  
2. , . . .  

' om0199 CONTRACTOR - Stated in FY99 DOLIARS PAGE 2 OF 2 



. .  APPENDIX "C" 

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 
EST1 MAT0 R Wag ne r 
LOCATION: FERNALD 
TASK NO.: 4S11 B 

I PPE"s - PERSONAL PROTECTIVE EQUIPMENT 

PER NO.OF 
SUBCONTRACTOR REQUIRED PURCHASES I UNIT WKR WORKERS I I 
RUBBER BOOT COVERS-(1)PR.PER WORKER PR 12.70 6 01 $0 DICIB 
APR wIHALF FACE MASK - (1) PER WORKER EA .22.30 6 0 ;  $0 C 
APR wIFULL FACE MASK - (1) PER WORKER EA 174.00 6 01 $0 C 
SCBA EA 1894.00 2 0 :  $0 B 
COOL VESTS EA 137.50 6 O !  $0 CIB 
THERM0 STRIPS EA 50.00 6 01 $0 CIB 

SU 6-TOTAL I1 $0 - 
TOTAL PPE's (FORWARD TO PAGE 2 OF 2 ) 

OTHER PPE's SUCH AS HARD HAT, SAFETY GLASSESIGOGGLES, STEEL TOED SAFEfV 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 INCLUD 
AS PART OF PROJECT COSTS AT THIS TIME. 

08120I99 CONTRACTOR - Stated in FY99 DOLLARS PAGE I OF 2 



a 20-AU DATE: 
ESTIMATOR: Wagner 

TASK NO.: 4S11 B 

HEALTH PHYSICS 
OROJECT: D&D Cement Stabilization 
iSTlMATE NO.: C4981204R2 

FLUOR DAWlEL LOCATION: FERNALD 

I 

--MEDICAL MONITORING - 

BI-MONTHLY BIOASSAY 
HOURS RATE I LABOR$ 

6 1 50 278 $20.29 1 $5,640 
I I I I I 

I 
SUB-TOTAL II $5,640 L 

TESTS 
45 

NO.OF TESllNG 

WKRS. DAYS 

I I LABOR $'s I 

HRS TOTALHOURS AVG.RATE I LABOR $'S I 
2 90 $20.291 $1,800 I 

AVQNO. CHANCE/ NO-OFWKRS. CONSTR 
OF- DAY 

WORK DELAYS CAUSED BY MONITORING I 1.0%1 

THRU 
SAFETY LABOR $s I 
$1,532.030 $15,3OOJL 

AESTIMATRSILOS\CEMENT 2BTAFFCPB.WKQ 

TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET 

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

- ~ l - - E E - l m  
$43.100 I\ $ 138,800 II $ 181,900 
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b 

' - b  

a. 
b. 

ACTIVITY DURATIONS 

DATE of EST. to MID-F'OINT 
OF ACTlVlM DURATION 

125.81 MONTHS 
01 MONTHS 

FLUOR DAWiEL 

'ROJECT: D8D Cement Stabilization 
LSTIWIATE NOX4981204FQ 

EST. START MID 
ACTIVITY I DATE I DATE I POINT 

OPERATIONS I I I 

:LIENT: 
NBS NO.: 

I ACTIVITY I DURATION 

I 01 MONTHS 

DOE 
2.1.3.G.P 

EST. ' START MID I ACTIVITY I DATE I DATE I POINT ' 1  czF2 I ACTIVITY DURATION 1 

DATE: 20-Aug-9 
ESTIMATOR: Wagner 
LOCATION: FERNALD 
TASK NO.: 4Sl I B 

I 

ACTIVITY DURATION IS USED IN DETERMINING NUMBER of WORKERS for CERCWSAT TRAINING HOURS 
and HEALTH PHYSICS COSTS. 

F:ESTIMATE\SILOS\CEMENT 2ETAFFC2B.WK4 

OGQS64 

ow20l99 CONTRACTOR - Stated in FY99 DOLLARS PAGE 1 OF 1 



I ESTIMATE SUMMARY SHEET 1 
' , PROJECT: Vendor "B" r r rAmCS D & 0) DATE 2 0-AUg.9 9 

ESTIMATOR T Wagner 
LOCATION FERNALD- 

FLUOR DAHIEL ESTIMATE NO.: C4981003 
CUENT: DOE 

ITEM DESCRIPTION 
ITEM N0.7 PremobiTuation~obPatiDn 

I Full Scale Mock-up System 

II RCS Phase 1, II, & 111 
111 Silo Waste Retrieval System 
IV Transfer Tank Area 

Demobilization Cost 

$17,400 
$23,100 

$35,300 
$44,600 
$91,500 
$28.800 

..-- . 6 - -: 
DIRECT FIELD COSTS TOTAL 5.: c . . ~ &+Si>-- - 1'- -i?:j 

SUPERVISION - CONTRACTOR - STAFF 

SMALL TOOLS & CONSUMABLES @ 3% 
UISC. EOUIP. RENTAL (See Equipment Schedule) 
PEROIEM I SUBSISTANCE 
EMPORARY FACILITIES & UTILITIES 
JOB CLEAN-UP 6% 

SAFETY 3% 
HEALTH PHYSICS SIC 

$13,800 $800 

$8,200 $2,500 $3,500 

CRCLA - 40 HRslFTE . 

8,960 

532 
532 
23 1 

1,145 

760 
380 - 

- 
- 
- 

.€TISITE ACCESS 81 JOB SPECIFIC TRAINING 
PAYROLL BURDENS & BENEFITS 

OVERHEAD &'PROFIT 
BOND 

' 

- 
- 
- 
- SALES TAX 

WASTE DISPOSITION * MGMT. - FD FERNALO 

$1A31,400 $2,396300 $3503,800 $56.900 $7388.400 

$963,200 $117,300 $26,600 I $1,107,100 

$94.200 $3,100 . ' . - '' . I $97.300 
$1857,400 $120,400 $26,600 $1.204.400 
$123.8001 $9.5001 $6,7001 I $140,000 
$123.800 $9,500 $6,700 $140,000 

. .  

MIH RATE 

820 
1,140 

1,743 
2,204 
4,520 
1,400 

:. 

12,540 1 
24.3671 $33.71 

. .  IELD PREPARATION 

ENGINEERING. PLANNING, PROCUREMENT - FLUOR DANIEL FERNALO 
J ",- .--.-.. -.,*----.9,,. --cI. --.=... -2.,- - <2:*T-s\-FsT r+ 

ENGINEERING;PUNNING'& PROCUREMENTXOSTS TOTAL I Ai- . a-=-- . - -*-L=,: 

$240,700 

$209,800 

$ 10,800 
$10,800 
$4,700 

$23,300 

$15,500 
$7.700 

$298,300 

$580.900 
$821,601 

$1,431,351 

$8,2001 $16,300 
I 

$76,800 

$7.200 

$ 10.800 
$3,600 

$2,500 
$1 1,000 

$248.1 00 
$14,900 

$3,100 
$339.8001 $38,200 

$348.0001 $54,500 
$.Z396,2841 $3,503,82; 

$4.300 

$278,400 

$17,000 

$295,400 
$299,700 

$56,95C 

$32,000 
$23.100 

$35,300 
$44.600 
$91,500 
$43,000 

$269,500 
$209.800 

$7.200 
$278.400 
$76,800 
$21,600 
$14,400 
$7,200 

$298.300 
$248,100 
$14,900 
$20,100 

$1,254,300 
$1,523,800 4. * $7,388,411 

. >  

. .  
08120199 . 

. . .  
S U &CONTRACTOR 

. .  . -  _ _  . . .. . 
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I 

APPENDIX 'E' 

PRODUCTIVITY HOURS 
(ASAX )IAODMH's 

I AS A MULTIPLIER IITOTAL HRS 
lOTAL MULTIPLIER wISITE PROD. 

EFFICIENCY FACTORS I 

PPE LEVEL 
D M0d:C' C C +  - B  

I MHs llrrm I MH'r mmn MH's m m n .  I MH's mmm MH'r 

1.041 11 8.6 1.711 1943 1.79 204.1 2.47 I 281.6 4.26 485 
4.0000461 5 71AO%I 81 79.00% 90 147.00%1 168 326.00% 3i 

1.18561 1.94941 2.0406 2.81581 4.8564 

VBSNO.: 2.1~s.~ 

NOTE: Use the Default Productivity Factor of 'mC for working 
in a contaminated area if the Safety Level cannot he dstermined. 

I I 1 
(SEE FD FERNALD ESTIMATING SERVICES REFERENCE MANUAL IMbOOS 8.M 

I I  I I  
Total hours worked in a specif= PPE level divided by 10 hour working 
days - IPPD MaoOays to determine material cost of PPE's. 

' 

I (SEE APPENDIX C - HEALTH PHYSICS1 

19.0/ MoDays 

FLUOR DAWlEL 

- 4.0/ MaaLlaya 

DATE 20-Aq 
ESTIMATOR: J. ELUS 
LOCATION FERNALD 
TASK NO.: 4S118 

EXAMPLE 

STANOARDCHARTMANHOURS NET 100 

SITE SPECIFIC (SEE APPENDIX A I 14.0 
114 SfT - BASE UNIT MANHOURS 

OVERTIME PRODUCTIVITY FACTOR 
(SEE DETAIL WORKSHEET BACK-UP) 

0.00% 0 
114 

TASK SPECIFIC (confined space, 0.0% 0 
high elevation,rongestion, e k l  114 

THESE EF FlClENCY FACTORS WERE APPLIED INOIVIDUALLY 
THROUGHOUT THE ESTIMATE AT A TASK SPECIFIC LEVEL, 
TO OBTAIN A MORE ACCURATE ACCOUNT OF OVERALL 
EFflClENCY MPACT DUE TO PPE REPUIREMENTS IN 
HANDLING CONTAMINATED AND HAZARDOUS WASTE. 

SUBCONTRACTOR PAGE 1 OF 2 



.. I . 

I 
I j CREW SIZE & MAKE-UP STANDARD 

WORKER-BUOOY 
SUPPORT TEAM 
TOTAL CREW 

i CREWSIZE RATIO 
I 

EFFICIENCY FACTORS 

0 I mC C c +  I B I 

7i 7 7 7 
0 0 

0 0 
7 7 7 7 i  10' 

I 

0 

1.00 ' 1 .oo 1.00 1.001 0.70' 

0 01 0 ,  3: 

I 

0 

I AVAILABLE WORK TIME FACTOR 

i PPE LABOR PRODUCTIVITY FACTOR 

I 

'ROJECT: 
STlMATE NO.: e4981005 
:LIENT: DOE 
VBS NO.: 2.1.3.GP 

Silos 1 & 2 Cemnt SubiiniiOn(Fs) 

I 

0.96 0.68 0.68 0.54 OA8l 
I 

1 0.86 0.82 0.75 0.70' 
I 

FLUOR DANIEL 
FERNALD!~ 

i 
1 I 

NET PRODUCTIVITY RATIO I 0.96 0.585 

NET PROOUCTIVITY MULTIPLIER I 1.04 1.71 
I 

DATE: 20-A~g-9 
ESTIMATOR: J. ELLIS 
LOCATION FERNALO 
TASK NO.: 4S11B 

I J 
0.558 0.405 0.235' 

1.19 247  4.26. 
i 

There factors were based M Tables 6.1 and 6.2, Moderate Work Efforts, 66F to 8% temperature of 'Hazardous Waste Cost Control' by RASelg. 
Modifications were made to reflect 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 Constn~cti~ Mgmt. (Rad Tedu). 

NOTE: A@stWorkMimrtesperOsy'basirto: 5 -8s ,  m leave as 4-10's. Anyotherdmnnstancet.oVer-ridethernintRes per day. 

** Amnnptim based on work perfomred m May, June, July & August m a t i n g  mst ow one year. Adjust 'k to  inmvidud chmstan~er.  
' 

om0199 PAGE 2 OF 2 
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HEALTH PHYSlCS - PROJECT: Silos 1 & 2 Cement StabilizationIFSI 

ESTIMATE NO.: C4981005 

WBS NO.: 2.1.3.G.P 
1 CLIENT: DOE 

DATE: 20-Aug-99 
ESTIMATOR: '. J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4 S l l B  

CAPITAL PLANT 
PPE"s - PERSONAL PROTECTIVE EQUIPMENT 

PER NO.OF 
SUBCONTRACTOR REQUIRE0 PURCHASES I UNIT WKR. WORKERS I I 

RUBBER BOOT COVERS*(l]PR.PER WORKER . PR 12.70 6 48 ;  $3,658 DlClB 
APR wIHALF FACE MASK- (1) PER WORKER EA 22.30 6 0 '  $0 C 
APR wIFULL FACE MASK - (1) PER WORKER EA 174.00 6 01 $0 C 
SCBA EA 1894.00 2 0 ,  $0 B 
COOL VESTS EA 137.50 6 48; $39,600 CIB 
THERM0 STRIPS EA 50.00 6 4 8 '  $14,400 CIS 

SUB-TOTAL ' 1 1 1  

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

OTHER PPE'S SUCH AS HARD HAT, SAFETY GLASSESIGOGGLES, STEELTOEO SAFETY SHOES, HEARING PROTECTION, 
ARE CONSIDERED THE SUBCONTRACTORS RESPONSIBILITY AND ARE COVEREO IN HIS OVERHEAD EXPENSE. 
COSTS O f  FD FERNALD SUPPLIED PPFs, SUCH AS COllON 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. 

- . .  

0 8/20/9 9 SUB-CONTRACTOR PAGE I OF 2 



I HEALTH. PHYSICS 

HYSICAL (3hrJ. IN-VIVO (lhr) 
ASELINE PHYSICALS 
NNUAL PHYSICALS 
KIT VERMINATION) PHYSICALS (IN-VIVO) 

PROJECT: Silos 1 & 2 Cement StabilizationlFS) 

HOURS I RATE 1 LABOR$ 
$11,780 1 4 134 536 I $21.98 i 
$11,780 1 4 134 536 $21.98 I 

1 1 1341 1341 $21.98 I $2,950 

STIMATE NO: C4981005 
LIENT: DOE 
'BS NO.: 2.1.3.G.P 

I1 $26,510 SUB-TOTAL 

DATE ESTIMATOR: 20-Aug J. ELLIS 0 

7 

LOCATION: FERNALD 
TASKNO.: . . 4 S l l B  

I-MONTHLY BIOASSAY 

--MEDICAL MONITORING L 
CAPITAL - PLANT 

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

3ESC. I LABOR I TOTAL I 

I HOURS RATE I LABORS 
91 1 134 1203 $21.98 i $26,450 

I 

11 200 
no. OF TESTING 

m. DAYS 

RADIATION IN.VITR0 SURVEILLANCE - LOST WORKER TIME for RAD I1 WORKERS ONLY I 
I I I I I AVG. I I 

2 400 $21.98 $8,800 ~ 

AILIO. CHAUCEJ UO. OF WKRS. CHA8CES CONSTR 

Drruls DAY FORTHIS R A Y  FOR TEST WORKING 

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

WKRS TESTS HRS LABOR s's 

VORK DELAYS CAUSED BY MONITORING I 0.00161 

THRU 
SAFETY LABOR $'s 1 

$6,921.693 S O l l  

TESTED I PERYR I f f lo i i  I FORTEST I ESTIMATE I FORPROJECT I DAYS 

2500 I 226 I 11 I 0.0044 I 134 I 0.5896 I 339 

TOTAL .]I TOTAL I GRANO 
11 LABOR 11 MAT'L. ll TOTAL 

TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET $57,700 II $257,900 

dl 23R5WC498105V.WK4 

08/20/99 SU B-CONTRACTOR PAGE 2 OF 2 
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'ROJECT: Silos 1 & 2 Cement SfabilizationffS) 

APPENDIX "0" 

EST. START MID COMPL. 
ACTIVITY 1 DATE 1 DATE I POINT I DATE I ACTIVITY  DURATION^ 

i01~3%-20021 03-Jul-2003 LOl~Jan:2005 1 36.11 MONTHS 
OPERATIONS I I I 36.11 MONTHS 

DATE:' 20-Aug-99 
STIMATE NO.: C4981005 ESTIMATOR: .J. ELLIS 
XIENT: 
VBS NO.: 

DOE 
2.1.3.G.P 

LOCATION: FERNALD 
TASK NO.: 4S11B 

EST. START 
ACTIVITY I DATE I DATE I P%T I czfg I ACTIVITY DURATION 

a 
b 

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

. .  

SUB-CONTRACTOR PAGE 1 OF 1 
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APPENDIX "E" 

HEALTH PHYSICS 
PROJECT: Silos 1 & 2 Cement Stabilization(FS1 

! UNIT 
SCRIPTION UNIT i COST 
ELEVEL CIC+IB:FlHF !A i S's 
YVEK COVER-ALL wIHOOU EA ! 4.46 
YVEK COVER-ALL wlHOOa EA I 4.46 
LOVE LINER - DISPOSABLE PR j 0.24 
LOVE, LASTEX - DISPOSA) PR 0.26 
LOVE, WORK - DISPOSAB! PR I 1.02 

11.74 
22.18 

PR CARTRIDGES - DISPOS PR 
SU B-TOTAL 

;TIMATE NOC4981005 
IENT: DOE 
8s NO.: 2.1.3.G.P 

NO. OF CHANGE OUTS PER WORKER PER DAY 
WKRSHFT. = 1821WK for 3.50 YR DURATION 

i MANDAYS I MAT'L.$'s LEVEL 
41 25252; $450,503 C I C+l B 
41 25252I $450,503 C I C+I B '(DOUBLE PPI 
4 252521 $24.242 CIC+IB 
4 25252 i $26,262 C 1 C+l B 
4,  25252 I $103,030 C I C+l B 
41 25252 I 51,185,853 C I C+l B 
41 /-s2.240,39311 

PLANT OPERATIONS 

DATE 20-A11599 
ESTIMATOR: J. ELLIS., 
LOCATION: FERNALD 
TASK NO.: 4S11B 

MAT'L.$'s 

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

ITHER PPE's SUCH AS HARD HAT, SAFETY GLASSESIGOGGLES, STEELTOED SAFETY SHOES, HEARING PROTECTION, 
IRE CONSIDERED THE SUBCONTRACTORS RESPONSIBILITY AND ARE COVERED IN HIS OVERHEAD EXPENSE. 
:OSTS OF FD FERNALD SUPPLIED PPE's, SUCH AS COTTON COVERALLS, EXCHANGE OF RUBBER BOOT COVERS AND 
(ESPIRATORS FOR CHANGEOUTS AND CLEANING OF SAME IS INCURRED BY FD FERNALb AND COSTS ARENOT INCLUDED 
iS PART OF PROJECT COSTS ATTHIS TIME. 

08/20/99 SUB-CONTRACTOR PAGE 1 OF 2 



08120/99 

DESC. 
HYSICAL (3hrs). IN-VIVO 1' 
ASELINE PHYSICALS 
NNUAL PHYSICALS 

APPENDIX 'E' 

HEALTH PHYSICS 
ROJECT: Silos 1 & 2 Cement Stabilization[FS) 

I AVG. I 
O N  HRS WKR TOTAL I j LABOR 1 TOTAL 

hrl HOURS I RATE I LABORS 
1 4 134 536/ $21.98; $11,780 
4 4 134 21441 $21.98' $47,130 

STIMATE NE4981005 
LIENT: DOE 
IBS NO.: 2.1.3.G.P 

XIT IIERMINATION) PHYS ,C 1 1 

DATE 20-Au~-99 . 
ESTIMATOR J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4Sl lB.  . 

134 1341 $21.98 $2,950 

I-MONTHLY BIOASSAY 

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

1 HRS I WKR I TOTAL I LABOR AVG. I TOTAL 1 DESC. I 
HOURS ! RATE 1 LABORS 

9 1 134 1203 $21.98 1 $26,450 
I 

WKRS TESTS HRS I LABOR $'s 
11 523 2 1046 I $21.98) $23,000, 

W0.OF TESNRC A k a  Q U U C B  1 WO.OFWXRS. I CHAWCES 

wI(Rs. DAYS W M I  DAY FORTHIS 1 D A Y  FORTEST 

I I I I 1 I I 

SUB-TOTAL 1 - 7  

opmnou 
WORKlWC 

VORK DELAYS CAUSEO BY1 0.0% I 

T E S T E 0  I PERYB. I m D l 1  I FORTEST I ESTIMATE I FORPROJECT I OAYS 

2500 I 226 I 11 I 0.0044 I 150 I 0.66 I 792 

THRU 
SAFETY LABOR $'s 1 
$37,496,256 S O l l  

WORK DELAYS CAUSEO BY 1 l.O%I 
LABOR 9s 1 

$37,496,256 $375,000]- 

dl 23R5WIC49810W.WK4 

8 . .._ 
SUBCONTRACTOR 

TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET 

PAGE 2 OF 2 
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Revised Feasibility Study for Silos 1 and 2 

40730-RP-0001 

0 1  

2 

3 

4 

5 

6 

C.4.6 Project Management Estimate Basis: Chemical Stabilization - Cement-based 

C.4.6.1 Introduction 

The project management cost estimate is summarized in'Table C.4.6-1. 

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 

Project organizational charts. 

TABLE C. 4.6-1 
TOTAL PROJECT MANAGEMENT COST 

Annual FDF Project Management Cost 

Silos 1 and 2 Remediation Schedule Duration 

$2,113,080 

10 years 

Total Prbject Management Cost $21,130,800 
I 

<END OF PAGE> 
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16 
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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 AssumDtions 

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> 
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C.4.6.2.2 Inclusions 

The project management cost estimate includes the following cost elements: 

0 Project management labor; and 

0 Project management office supplies. 

C.4.6.2.3 Exclusions 

The following elements of cost are excluded from the project management 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 O&M; and 

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

0 

0 

0 

C.4.6.2.4 Format and Coding 

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

centers: 

0 FDF labor; and 

0 Material . 

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

FDF Labor Cost 

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. 

C-4-38 
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11  

1 2  
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1 4  

Material Cost 

Material cost is the cost for office supplies. 

C.4.6.2.5 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 t o  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 t o  prepare the project management cost estimate: 

15 

1 6  
1 7  

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. 

1 8  C.4.6.2.7 Attachment 

1 9  

20 

Detailed project management cost summary for the CHEMl alternative, prepared by the FDF 

cost estimating team, is attached to  this section. 

c-4-39 
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Attachment C .4.6 .I 

Project Management Cost Estimate Summary for 

Chemical Stabilization - Cement-based 
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Revised FeasibiliF, Study for Silos 1 and 2 
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Waste Disposal Containers Cost 

Transportation Cost 

0 1 C.4.7 Waste Disposal Cost Estimate 

$ 32,061,450 

$12,763,800 

*'i r - 8 0 7 3  

2 C.4.7.1, Introduction 

3 

4 

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 

1 NTS Burial Cost I $ 9,664,020 ' I 
I Risk Budget I $ 3,161,140 I 
I Total Waste Disposal Cost Estimate I $57,650,410 I 

. .  0 
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 GI, quotes 

for containers and transportation services, and FY99 NTS volumetric burial fees. 

<END OF PAGE> 
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1 4  

15 

16 

17 

18 
19 

20 

21 

C.4.7.2 Estimate Basis 

The cost estimate basis for the waste disposal cost of the CHEMl 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 Assumtxions 

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 3 0  wt%. 

Mode of transportation t o  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. 
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a: 
16  

17  
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C.4.7.2.2 Inclusions r - 8 0 7 3  

The waste disposal cost estimate incluGzs 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.4.7.2.3 Exclusions 

The waste disposal cost estimate excludes the following elements: 

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

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

C.4.7.2.4 Format and Codinq 

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

0 Waste disposal container; 

0 Transportation; 

0 NTS burial; and 

0 Risk budget. 

C.4.7.2.4.1 Waste Disposal Container Cost 

Waste disposal container costs are the costs for shipping containers and liners. 
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Ship ping/dis pos a I 

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 Risk budget is added t o  the estimate for risk and uncertainties associated with waste loading, 

8 

9 

10 

11 

12 

13 

14 

15 

packaging and transportation. 

C .4.7.2.5 Methodoloav 

The methods used t o  prepare the waste disposal cost estimate are discussed next. 
. .  

Waste DisDosal Container Cost 
. .  

The shipping container cost estimate is based on quotes of using a container with a high 

density concrete wi th  wire screen reinforcement. This container does not have the same 

dimensions as the certified SEG container; but, i ts cost is assured to  be close to 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 t o  dispose the treated Silos 1 

and 2 material at the NTS. 
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c 7 - 8 0 7 3  . 
1 TransDonation Cost 0 
2 

3 

4 

5 truck shipment. 

A total of 3,039 truck shipments (2 containers/truck 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, t o  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 

1 0  Risk Budaet 

11 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). 0: 
1 4  C.4.7.2.6 References 

15 0 Basis of Design and Description (Appendix GI. 
16 0 POP Fina/ 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 t o  this section. 

<END OF PAGE > 
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Attachment C.4.7.1 

Waste Disposal Cost Estimate Summary for 

Chemical Stabilization - Cement-based 

. .  . 
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0 1 C.4.8 Cost of Money Estimate 

; -8073  

2 C.4.8.1 Cost of Money Analysis 

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

4 contractor to  finance the engineering cost, start-up cost, and capital cost. This cost assumes 

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

6 . similar to  the Silo 3 project contract, which shifts the financial liability and risk of the project 

7 t o  the contractor. Thus, the contract requires the contractor to  finance engineering, capital, 

8 and start-up costs and be reimbursed for thes.e activities on a predetermined, pay-item 

9 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. 

e3 
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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Attachment C .4.8.l 

Cost of Money Estimate for 

Chemical Stabilization - Cement-based 
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Cement Stabilization 0 
FLUOR DANIEL FERNALO 
FULL SCALE REMEDIATION 
COST OF MONEY MODEL 

SUBCONTRACTOR “PAY OUT” SCHEIIULE 

Pay Item FY02 FY03 FY04 FY05 FY06 FY07 FY08 FYO9 FYlO 
Number DescriDtion Total Amount 

1 .O PRE-MOBILIZATION 

2.0 MOBILIZATION 8 CONSTRU >TION 

3.0 START-UP PREPARATIONS 

TOTAL 3.0 (in ESCALATED Dollars) $1,361,886 $0 $0 $0 $1,361,886 $0 $0 $0 $0 $0 

4.0 PRE-OPERATIONAL ASSESSMENT 

. TOTAL 4.0 (in ESCALATED Dollars) $0 $0 $0 . $0 $0 $0 $0 $0 $0 $0 

5.0 WASTE TREATMENT 

TOTAL 5.0 (in ESCALATED Dollars) $42,903,967 $0 $0 $0 $0 $13,894,734 $14,297,787 $14,711,447 $0 $0 

6.0 FINAL WASTE TREATMENT 

TOTAL 6.0 (in ESCAl ATED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
. .  

7.0 FACILITY SHUTDOWN AND DISMANTLEMENT 

$30,295,109 $0 $0 TOTAL 7.0 (in ESCAIATED Dollars) $0 $0 $0 $0 $0 $30,295,109 $0 t 
0 I 

do 
=O 
-4 

‘’ 8.0 DEMOBILIZATION 

TOTAL 8.0 (in ESCAIATED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 
67 a 

P +  

$8,162.287 $16,324,573 $49,930,681 $76,528,823 $87,973,220 $99,417.616 $1 10,862,013 $133,768,713 $133,768,713 



\ 

a -  0 Cement Stabilization 0 
SUBCONTRACTOR "PAY IN" SCHEDULZ 

Pay Item 
Number Descriptiory Total Amount Fyo2 Fyo3 Fyo4 Fyo5 Fyo6 Fyo7 - FY08 Fyo9 Fylo 

1.0 PRE-MOBILIZATION 

TOTAL 1 .O (in ESCALATED Dollars) 
2.0 MOBlL 

TOTAL 2.0 (in ESCALATED Dollars) $64,046,903 $0 $0 $0 $0 $15,445.774 $15,893.819 $32,707,310 

3.0 START-UP PREPARATIONS 

TOTAL 3.0 (in ESCALATED Dollars) $1,452,821 $0 $0 $0 $350,367 $360,531 $741,923 $0 $0 

4.0 PRE-OPERATIONAL ASSESSMENT 

TOTAL 4.0 (in ESCALATED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 

5.0 WAST 

TOTAL 5.0 (in ESCALATED Dollars) $43,211,561 $0 $0 $0 $0 $10,421.050 $10,723.340 $22,067,170 $0 $0 

6.0 FINAL WASTE TREATMENT 

TOTAL 6.0 (in ESCALATED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

. ,  
7.0 FACILITY SHUTDOWN AND DISMANTLEMENT 

a 
.3 
0 
0 rn 8.0 DEMO 

00 
0 TOTAL 8.0 (in ESCALATED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 

2of3 



Cement Stabilization 

COST OF MONEY CALCULATION COST OF MONEY RATENR Fyo2 F\io3 Fyo4 . - FY05 - FY06 fy07 FyoB - fy09 Fylo 

MONTHLY "PAY OUT" AMOL'NTS Prime Rate 8/4/99 
PLUS - YEARLY COST OF M 3NEY 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 $27,715,503 $27,715,503 $55,431,007 $22,906,700 LESS :YEARLY " PAY I N  AMOUNTS $0 $0 $0 

OUTSTANDING YEARLY INCREMENTAL VALUES 
OUTSTANDING CUMULATIVE VALUES 

$8,162,287 $8,815,270 $34,964,313 $30,753,491 ($9,655,478) ($10.427.916) ($38,977,653) $1,890,745 $2,042,005 
$8,162,287 $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 23;63 
90,939,883 
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C.5.2 

c.5.3 

0 1  

Capital Cost $5 5,664,843 

Engineering Cost $23,808,860 

= - 8 0 7 3  
C.5.0 CHEMICAL STABILIZATION - OTHER 

c.5.5 

C.5.6 

2 C.5.1 Cost Estimate Summary: Chemical Stabilization - Other 

D&D Cost $36,356,603 

Project Management Cost $21,130,800 

3 C.5.1.1 Introduction 

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. 

TABLE C. 5.1-1 
SUMMARY COST ESTIMATE FOR 

CHEMICAL STABILIZATION - OTHER 

r- - ~~ 

Section Cost Element Estimated Cost 

I c.5.4 I O&M 
~ - ~ 

$82,509,274 

rc.5.7 I Waste Disposal . .  Cost $55,365,750 I 
I C.5.8 I Cost of Money $27,625,550 I 
F 5 . 1  I Summary Cost (Un-escalated) 

~~ 

$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 (CHEM21, prepared by the FDF 

cost estimating team, is attached t o  this section. 
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Attachment C.5.1 .I 

Cost Estimate Summary for 

Chemical Stabilization - Other 

. .  
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C.5.2.2.4.4 

& - 8 0 7 3  0 1 C.5.2 Capital Cost Estimate Basis: Chemical Stabilization - Other 

Construction Management $3,728,900 

2 C.5.2.1 Introduction 

~ I T o t a l C a p i t a l C o s t  

3 

4 summarized in Table C.5.2-1. 

The capital cost estimate for the Chemical Stabilization - Other (CHEM2) alternative is 

$5 5,664,843 

5 The capital costs of the CHEM2 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 plan provided in the Design Basis and Description 

8 (Appendix G) for this alternative. 

TABLE C. 5.2-1 
CAPITAL COST ESTIMATE FOR CHEMICAL STABILIZATION - OTHER 

I 
~- 1 -  Section 

~~ 

Cost Element I -Estimated Cost 1 
I C.5.2.2.4.1 I Pre-mobilization I $678,000 I 

I C.5.2.2.4.5 . ' I Risk Budget I $9,978,500 I 

<END OF PAGE> 
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. .  

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, IO-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 1.1 86 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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a3 
1 4  

15 

16  

17 

18  

19 

20 

21 

22 

23 

2 4  

-- 8 0 7 3  
C.5.2.2.2 Inclusions 

The capital cost estimate includes the costs of the Chemical Stabilization - Other equipment, 

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

C.5.2.2.3 Exclusions 

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

Silos 1 and 2 material retrieval; 

Silo 3 material retrieval and remediation; 

Capital, start-up, and operating spare parts; 

Start-up costs; 

Expense funded costs; 

Operating costs; and 

D&D costs. 

C.5.2.2.4 Format and Codinq 

The CHEM2 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.5.2.2.4.1 Pre-mobilization Costs 

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

and planning. 
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14 

C.5.2.2.4.2 Direct Field Costs 

DFC are the costs for direct construction of the CHEM2 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 AA - Mobilization 

<END OF PAGE> 
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1 1  
12 
13 
14 
15 
16 
1 7  

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 am 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 - Recyde 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 
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23 

C.5.2.2.4.3 Indirect Field Costs 

IFC are the costs for the direct construction effort. These costs include the following: 

e 

e 

e 

e 

e 

e 

0 

0 

e 

e 

e 

e 

e 

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.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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0 1  C.5.2.2.5 Methodoloav 
. c  1;-8073 

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 to  be located within one-half mile from the construction site. 0 2 Concrete 

13 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 a l l 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  10 percent is applied: 

Steel material pricing is developed from current in-house information. 
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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 to  10% are applied t o  quantities, depending on the 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 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 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 the 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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0 

0 

0 

Contaminated water (double encased line from the sumps to  its tank). 

Potentially contaminated water (line from the sumps t o  its tank). 

Fire water loop, hydrants, and branches to  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 

3 

8 

9 
10 
11 

12 

13 

14 

15 

16 

19 

20 

21 

22 

23 
24 

25 

26 

27 

28 

29 

30 

31 

0 Pumps are assigned 3 ea. - W "  gate (drain) valves. 

Tanks are assigned 2 ea. - 2", 2 ea. - %" and 1 ea. - Yz" 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 process/utility 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 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 as a basis to  take off the 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. 
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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: 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

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 a t  6% of direct field labor dollars 

and provides for items valued at $500 or less. 
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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 the 

course of construction. It is estimated at 6 %  of direct field labor dollars (split 5 0 %  to  

indirect labor, 50% to  indirect material). 

Job Clean-up 
Includes housekeeping of site/work areas t o  maintain a safe, clean work environment. 

Clean up is estimated at 6 %  of direct field labor dollars (split 7 5 %  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% to  

indirect field material). 

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. 

CERCLAKAT 
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 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. 
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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). 

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

Risk Budget 

Cost risk analysis for capital cost is 14.5%, which is based on the capital risk analysis for 

the AWR and Silo 3 projects. 

C. 5.2.2.6 References 

Basis of Design and Description (Appendix G). 

C.5.2.2.7 Attachment 

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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ESTIMATE SUMMARY SHEET 

PROJECT: Silos 1 & 2 Chemical Stabilization (FS) D A T E  05-Nov-99 

FLUOR DANIEL ESTIMATOR: J. ELLIS 

LOCATION: FERNALO 
TASK NO.: 4511b 

FERMAL& 
STIMATE NO.: C4981004 

~ ‘ E r n  DOE 

i NO.: 2.1.3.G.P 

$60,000 

$198,293 

$2,061,800 

$341,700 

$709,100 

$507,600 

$302.1 00 
$1,440,200 

$109,700 

’ $247,900 

ITEM DESCRIPTION 
ITEM NO. 2 AAA-Mobilization 

000 - CMl & Excavation All Facilities 

100 - Concrete All Facilities 

200 -Structural Steel- Al l  Facilities 
300 - ArchitecturallBuildingsff inishes-All Fac 
400 - Equipment Systems 15.94 

500. Piping 

600 - Electrical 
700 - Instrumentation 

800 - Paint I Insulation 

$669,600 I $729,600 
$109,450 $9.800 $317,543 

$1,322,800 $3,384,600 

$899,000 $1,240,700 

$1,361,500 S2.070.600 

$10,734,900 $11,242500 

$373,100 $675,200 

$1,067,500 $956,300 $3,464,000 

$1,316,700 ~ $1,426,400 

i $365‘200 

$117,300 

1 

DIRECT FIELD COSTS TOTAL 
SUPERVISION . CONTRACTOR 

$5,978,393 I $669,600 I $6,567,3501 $1 1,701,000 I $24.916.343 

$1,016,300 

$358,700 
i 

$358,700 

S 179,400 

$358,700 

$ 179,400 $1 79,400 

S 1 16,600 $62,8004 

$269,000 $89,700 

$276,400 
1 

$218,700 $57.700 

$80,600 i 1 580.600 

$58.000 1 $58,000 
$4,512,700 i $4,512,700 

$6,614,100 $6,614,100 

$396,800 1 $396,800 

$438,900 $759,300 $1,198,200 

$6.4511001 $7.010600~ $1.187.2001 S1.713.70Q1 $16,363,100 

$12,429,6931 $7,580,5001 $7,754.5501 $13,414,700 I $41,279,443 

1 
1 

SMALL TOOLS & CONSUMABLES 

MISC. EOUIP. RENTAL 

TEMPORARY FACILITIES 

TEMPORARY UTILITY HOOK-UP 

JOB CLEAN-UP 

AFETY (INCLUDE0 WITH SITE& PPE PROD.FACTORS ) 

‘.TH PHYSICS SIC 

A L A  - 40 HRslFTE 

I 
GETlSlTE ACCESS &JOB SPECIFIC TRAINING 
PAYROLL BURDENS & BENEFITS 
OVERHEAD & PROFIT 1 BOND 

SALES TAX 

rOFF.SITE DISPOSAL COSTS (Commercial) 

WASTE MANAGEMENT COSTS TOTAL 
PROJECT MANAGEMENT. FD FERNALD 

CONSTRUCTION MANAGEMENT. FD FERNALO 
FD FERNALD FIELD SUPPORT COSTS TOTAL * ITEM N0.3 
ENGlNEERlNGlDESlGNllNSPECTlON . FO FERNALO 

ENGINEERINGIDESIGNIINSPECTION . AIE 

ENGINEERING COSTS TOTAL - ITEM NO. 4 

MIH 
800 

9.040 

97,161 

15,064 

33.1 19 

20,642 

12,285 

68,200 

5,196 

11,175 

- 

- 
272.681 

46,355 
- 

8,180 

5,317 

12,271 

9,975 

3,675 

2,646 - 
- 
- 
- - 

INDIRECT FIELD COSTS TOTAL I 88.413 

DIRECT & INDIRECT FIELD COSTS TOTAL - ITEM N0.2 I 361.101 

WASTE OlSPOSlTlON MGMT.. FO FERNALO 

RATE 

$34.42 

$3,728,900 I I 1 I $3,728,900, 
$3,728,900 $3,728,900 

- I 1B808,360/ I $23,808,860 

$23.808.860 

SALES TAX * FD FERNALD 

SUB-TOTAL (BASE ESTlMATEl - . .  I $68,817,2001 I RISK BUOG; 14.5- 
TARCE ESTIMAT 

$9,978,500 

.---. -- ........ L \a i 39‘DOLLARS) I $78,795,700 

VTlNGENCY 8.0% $5,505,400 

S BURIAL FEE 

1 1/05/99 SUBCONTRACTOR PAGE 1 OF3 
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Capital Cement 1 C4981004.xls 

Crystal Ball Report 

Sensitivity chart 

TargetForecast Chemical(0ther) 
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Capital Cement 1 C4981004.xls 

Forecast: Chemical (other) Cell: C52 

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 U S  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 
$52,377,3 18 
$9,775,060 
$43,414.05 

- 

4E+12 

i --. c =. :.. 
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Capital Cement 1 C4981004.xls 

Forecast: Chemical (other) (cont'd) Cell: C52 

Percentiles: 

Percentile US Dollars 
0.0% $42,602,257 
2.5% $44,006,585 
5.0% $44,350,712 

50.0% Risk Budget 14.5% $47,307,424 
95.0% $50,596,125 
97.5% $50,971,469 

100.0% $52,377,318 

End of Forecast 

Page 3 



RISK ANALYSIS INPUT DATA TABLE 

:hemicat (other) Estimate No.:C4981004 

0 

0 

rota1 'Chemical (other) 1 $41,310,200 
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0 1 C.5.3 Engineering Cost Estimate 
- - 8 0 7 3  

2 C.5.3.1 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.5.3-1. 

TABLE C. 5.3-1 
ENGINEERING COST SUMMARY FOR CHEMICAL STABILIZATION - OTHER 

Engineering mhr 340,127 

Engineering Labor Rate ( $ 1  /mhrl $70 

Estimated Engineering Cost $23,808,860 

9 C.5.3.2 Attachment 

10 

11 

The engineering cost estimate summary by discipline for the Chemical Stabilization - Other 

alternative (CHEM2), prepared by the FDF cost estimating team, is attached to this section. 

C-5-16 
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Attachment C. 5.3.1 

Engineering Cost Estimate Summary for 

Chemical Stabilization - Other 

.I I .  

000672 
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; - 8 0 7 3  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 The O&M costs were prepared as detailed estimates based on the Basis of Design and 

6 Description (Appendix GI, 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 

Material Costs 

Spare Parts Cost $196,230 

Consumable (PPE and Supplies) Cost $5,147,030 

Contractor Technical Support Costs 

Contractor Operation Support Cost $2,208,960 

Contractor Start-up Support Cost $1 , 1 54,320 

Other. Costs 

Secondary Waste 

Utilities Cost 

Risk Budget 

$682,244 

$3,313,150 

$21,428,460 

I Total O&M $82,509,274 I 

. .  .. 
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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 1-abor 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 to  
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. 



Revised Feasibility Study for Silos 1 and 2 - - f730-RPOM)l 

(part-time) 
Crane Crew (part-time) 

Totals 

TABLE C. 5.4-2 
OPERATION AND MAINTENANCE LABOR ESTIMATE 

CHEMICAL STABILIZATION - OTHER 

I 
4 4 

90 51 43 I 14 198 

. .  . . .  ". . i '  .'. C-5-20 
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1 C.5.4.2.2 Inclusions 

2 The O&M cost estimate includes the following cost elements: 

3 

4 

5 

6 

7 

8 

9 

10 

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 

11 
12 

0 Silos 1 and 2 material full-scale remediation contractor's technical oversight during 
start-up, proof of process, and operation activities. 

13 C.5.4.2.3 Exclusions 

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

15 

16 

17 

18 
19 

20 
21 

22 

23 

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 

Cost of FEMP project management oversight. 

0 

0 

0 

C-5-21 
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14 

C.5.4.2.4 Format and Coding 

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

FDF labor; 
- FDF O&M labor; 

- FDF start-up; 

Material; 
- Spare parts; 

- Consumables; 

0 Utility; 

0 Contractor’s technical support; 

- O&M support; 

- Start-up support; and 

0 Risk budget 

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

C.5.4.2.4.1 FDF Labor Cost 

16 

17 

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 

18 

19 planning labor rates. 

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

20 The FDF labor cost, summarized in Table C.5.4-3, is based on the following: 

21 
22 schedule; 

23 
24 t o  project); 

25 0 

26 0 

27 and 2 material. 

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-uphraining 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 

I O&M FDF Labor Cost 1 3.0 years @ $13,822,536 I $41,467,610 I 

$56,068 per year 

~~ ~~ ~~ I 3.5 years @ $ 1  3,822,536 I $48,378,880 1 

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 .44  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). 

1 Consumables $1,470,579 I per year I I 
I Total $1,526,647 1 . per year I I 

<END 0 F PAGE> 
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Spare Parts $56,068 @ 3.5 years 

Consumables $1,470,579 @ 3.5 years 

--- 80 7 3  
1 Therefore, the total material cost is summarized in Table C.5.4-5 as follows: . 0 

$1 96,230 

$5,147,027 

TABLE C. 5.4-5 
SUMMARY OF MATERIAL COSTS 

Electrical 15,776,900 kWhr @ .O6/kWhr 

I Material Expenditure cost I 

$946,614 per year 

1 Total 1 $1,526,647 @ 3.5 years 1 $5,343,257 1 

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 

6 included in this estimate. 

natural gas, and oxygen. Cost of water is included in the FEMP site support cost, which is not 0 
7 

8 

9 Description (Appendix GI. 

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 

TABLE C. 5.4-6 
ANNUAL UTILITY COST FOR CHEMICAL STABILIZATION - OTHER 

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

O&M 

Start-up and Training 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

$946,614 @ 3.0 years $2,839,842 

$946,614 @ 0.5 years $473,308 

0 Based on the Chemical Stabilization - Other operation and start-up schedule assumptions, the 

utility costs are summarized in Table C.5.4-7. 

Total Utility Cost 

TABLE C. 5.4-7 
UTILITY COST FOR CHEMICAL STABILIZATION - OTHER 

$946,614 @ 3.5 years $3,313,150 

Total Technical Support Cost $3,363,280 

C.5.4.2.4.4 Contractor's Technical Support Cost 

The contractor's technical support cost includes the contractor's cost to  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 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 

I $2,208,960 I I Contractor support for O&M 

$1,154,320 1 

C.5.4.2.4.5 Risk Budget 

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. 

OOOC82 
.. - , . . . ,  . .  , .  
. .  
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Revised Feasibility Study for Silos 1 and 2 
46730RP-0001 

1 C.5.4.2.5 Methodologv 0 _-- 80  7 3  

2 The methods used to  prepare the O&M cost estimate are discussed next. 

3 FDF Labor Cost 

4 

5 

6 

7 

8 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 to  obtain the FDF O&M labor cost 

9 
10 

1 1  

12 
13 

I -  - 

16 

17 

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 

3 

4 

5 judgement (see Table C.5.4-9). 

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

Chemical Stabilization - Other facility. The risk budget w'as developed following analyses of 

the probability of schedule delays based on technology, historical data and professional 

6 

7 

8 

9 assoc'iated 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 to  additional analytical laboratory support, waste loading and downtime 

10 Secondary Waste Cost 

1 1  

12 

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-RP0001 

Risk Activity 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 

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. 
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 

- 
Dewatering difficulties 

Fillhead alignment and sealing 
difficulty by the 70% availability 
Feed Prep System clogging 

Remote handling issues 

Process control sampling and lab 
analysis delays 

TABLE C. 5.4-9 

Probability of Risk 
Activity 

(75% x 2 = 1.5 
months) 

"(See note) 

"(See note) 

(75% x 3 = 2.25 
months) 

(50% x 3 = 1.5 
months) 

- - -8073 

Reduced waste loading 

1 

2 

3 

4 

5 

' 6  

7 

week or 3-month schedule delay. 
Reduced waste loading resulting in schedule delay 
1.8 months (see below for details). 2.9 months 

Total 8.15 months 
~~ 

CHEM2 ODerational 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 ShiDDina Schedule Risk Budaet 

CHEM2 assumes a reduction in waste loading from 24 w t %  to 20 wt%. 
Risk Budget Factor - (24-20 wt%)/20 w t %  
Potential Schedule Delay * 8% x 36 months of operation = 2.9 months. 

20% @ 40% probability = 8%. 

C.5.4.2.6 References 

The following references were used to  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 G). 

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 to  this section. 

C-5-28 
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Revised Feasibiliry Study for Silos 1 and 2 
40730-RP-0001 

--8O?3 

Attachment C.5.4.1 

O&M Cost Estimate Summary for 

Chemical Stabilization - Other 

C-5-29 
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Operation and Maintenance 
PPE and Supplies 

Calculations 
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sib 1 & 2 chari~alsrshakaim FSI 

DOE 
TIMATE NO.: C4981004 

S NO.: 2.1.3.G.P 

PRODUCTIVITY HOURS 
I A S A K  IIAOOMH's 1 .SA MULTIPLIER VTOTAL HRS 

JTAL MULTIPLIER wlSlTE PROD. 

EFFICIENCY FACTORS 

PPE LEVEL 
D Mod.'C' C C +  

I MISS urn0 I MH's urn I MH's mmm I MH's 
4.00%1 5 71.00%1 81 79.00%1 90 147.00%! 1 1  

1.041 118.6 1.711 194.9 1.791 204.1 2.47 I 281 
1.18561 1.94941 2.04061 2.8158 I 

I 
i I I 

FLUOR DANIEL 
FERUALD!~ 

Total hours worked i n  a specific PPE level divided by 16 hour working 
days - PPfl ManOays to determine material cost of PPE's. I (SEE APPENDIX C - HEALTH PHYSICS) 

12.0/ MmOayr 19.01 Manbyt 

I 

" - 8 0 7 3  

20.01 ManDays 21.01 MmDayr 

DATE: 05-NW9! 
ESTIMATOR: J. EUlS 
LOCATION FERNALO 
TASK NO.: 4SllB 

EXAMPLE 

STANOAROCHARTMANHOURS = NET 100 
I.-- - 

SITE SPECIFIC 1 SEE APPENDIX A I ".G .&*~3p14$, 14.0 
114 ' SIT = BASE UNIT MANHOURS 

OVERTIME PROOUCTlVlTY FACTOR 
(SEE DETAIL WORKSHEET BACK-UP) 

TASK SPECIFIC 1 confined space, 
high elevation, congestion, etc.) 

* PPE SPECIFIC (Based on current data 
and estimating knowledge] 

0.00% 0 
114 

0.0% 0 
114 

I I I 
NOTE : Use the Default Productivity Factor of 'mC' for working I 

in a contaminated area if the Safety Level cannot be determined. 

I 
I I 

ISEO FO FERNALD ESTIMATING SERVICES REFERENCE MANUAL IM-6006 8.lm 

I I 

THESE EFFICIENCY FACTORS WERE APPLIED INOIVIDUALLY 
THROUGHOUT THE ESTIMATE AT A TASK SPECIFIC LEVEL. 
TO OBTAIN A MORE ACCURATE ACCOUNT OF OVERALL 
EFFICIENCY IMPACT DUE TO PPE REDUIREMENTS IN 
HANDLING CONTAMINATED AND HAZARDOUS WASTE. 

B 
umm I MH's 
326.00%1 37: 

4.26: 485.1 
A R 6 M I  

I 

11105l99 SUB-COMRACTOR 000694 PAGE 1 OF 2 



APPENDIX '8' 

EFFICIENCY FACTORS 

DATE: 
ESTIMATOR: J. ELLIS 
LOCATION: FERNALO 
TASK NO.: 4S118 

FLUOR DAWlEL JJECT: Sihs 1 & 2 atmid Stabaization IFSI 
STIMATE NO.: WS~IOW 
LIENT: DOE 
ilBS NO.: 2.1.3.G.P 

0 
i CREW SIZE &MAKE-UP STANDARD 7 

I 
TOTAL CREW I :  7 

WORKERWOOY 
SUPPORT TEAM I 

PPE MULTIPLIER DEVELOPEMENT 

mC C C +  8 
7 7 7 7 
0 0 0 0 
0 0 0 ,  3 1  
7 7 7 10 , CREW SIZE RATIO 1.OOi 1.001 1.001 1.00 

i AVAILABLE WORK TIME FACTOR 0.96 0.68 0.681 0.54 
I 

I 

; These factors were based on Tablet 6.1 and 6.2, Moderate Wmk Efforts, 66F to 85F temperature of 'Hazardous Waste Cost Control' by R.A.Selg. 
[ Modifications were made to reflect a 10 hour work day and no buddy system or support team for levels 0, mC and C. I The workerhddy and support team members, i f  required, may be covered under Construction Mgmt. (Rad Tech). 

1 
1 

0.70 

0.48 

i PPE LABOR PROOUCTNITY FACTOR 
I 
I NET PROOUCTIVITY RATIO 

I NET PRODUCTIVITY MULTIPLIER 

NOTE Aajust Work Minutes per Day' basis to: 5.8's. or leave as 4.10s. Any other circumstances, over-ride the minutes per day. 

* *  Asswrpton based on work performed m May, June, July & August pro-rating cost over om year. Adjust 96 t o  individual circumstances. 

1 0.86 0.82; 0.75 0.70 

0.96 0.5851 0.558 0.4051 0.235 

1.04 1.71 1 1.79 2.47 I 4.26 

I 

I I 

000695 

I AVAILABLE WORK TIME I I 5751 4051 4051 3251 290 

' .  . v . SUB-CONTRACTOR PAGE 2 OF 2 . .. . 11/05/99 

i AVAILABLE WORK TIME FACTOR I 0.961 0.68; 0.681 0.541 0.48, 



APPENDIX "C" 

--8O73 HEALTH PHYSICS 
OJECT Silos 1 & 2 Chemical Stabilization (FS) 

DATE: 05-NOV-99 
FLUOR DANIEL ESTIMATOR: J. ELLIS 

LOCATION: FERNALD 
TASK NO.: 4 S l l B  

ESTIMATE NO.: C4981004 
CLIENT: DOE 
WBS NO.: 2.1.3.G.P 

CAPITAL PLANT 
PPE'k - PERSONAL PROTECTIVE EQUIPMENT 

B $57 700 

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. 

11/05/99 SUB-CONTRACTOR 
000696 
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APPENDIX "C" 

HEALTH PHYSICS 
PROJECT Silos 1 & 2 Chemical Stabilization (FS) 

I 
41 147 BASELINE PHYSICALS 

ANNUAL PHYSICALS I 1 41 147 
EXIT (TERMINATION) PHYSICALS (IN-VIVO) 1 11 147 

I 
1 

PHYSICAL (3hrs). IN-VIVO (lhr) I 

I 

'TIMATE NO.: C4981004 
.IENT DOE 

WBS NO.: 2.1.3.G.P 

HOURS I RATE I LABORS I 
588 $21.921 $12.890' 
588 $21.92 $12,890 
147 $21.92 $3,220 

FLUOR DANIEL 
F€RiUAi& 

S U B-TOTA L $29,000 

CAPITAL PLANT 
--MEDICAL MONITORING - 

7 

DATE: 05-NOV-99 
ESTIMATOR: J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4SllB 

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

AVG. I I 
DESC. 1 QTY I HRS I WKR I TOTAL I LABOR I TOTAL 1 

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

DESC. 1 LABOR I TOTAL I 

9 
I 

BI-MONTHLY BIOASSAY 
I 

HOURS 1 RATE I LABORS 
1 147 1320 I $21.92! $28,940 

I I 

WKRS TESTS HRS 
1 1  219 2 

QO.OF TESTllG & n m  

LABOR $'s I 
438 . /  $21.92 $9,600 . I 

CHAQCEI 100. OF WKRS. CHAQCES 1 COQSTR 

WKRS. 

TESTED 

2500 

m nsrs DAY FOR TMS D A Y  FOR TEST WORlUBG 

PER YE ESTIMATE FOR PROJECT DAYS 

226 I 11 0.0044 147 0.6468 339 

WORK DELAYS CAUSED BY MONITORING ! O.O%l ' 

LABOR S'S 
THRU 

SAFETY LABOR S's I 
$7,559,693 soli 

I I LABOR $'s i 
WORK DELAYS CAUSED BY RAD CHECKING I 2.0%1 I $7,559,6931 $151,20011 

tl;;. I/ rT:~ 
TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET ] m S 2 1 8 . 7 0 0 ] 1  $57,700 11 $276,400 

I LABOR 
tl;;. I/ rT:~ 

TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET ] m S 2 1 8 . 7 0 0 ] 1  $57,700 11 $276,400 
I LABOR 

I 

JFI123R5WIC498104U.WK4 

-. SUB-CONTRACTOR PAGE 2 OF 2 
- r : t d ?  4. 11/05/99 



APPENDIX " D  

EST. 
ACTIVITY I DATE 

OPERATIONS 

ACTIVITY DURATIONS - -  8 0 7 3  
FLUOR DANIEL 

'ROJECT Silos 1 & 2 Chemical Stabiliition (FS) DATE: 05NOV-9E 

ACTIVITY (DURATION 
36.11 MONTHS 

I I 36.11 MONTHS 

START 

101&%2002 I 03-JuI-2003 b O'IJd11~2005 I 

iSTlMATE NO.: C4981004 ESTIMATOR: J. ELLIS 
XIENT: 
IBS NO.: 

DOE 
2.1.3.G.P 

LOCATION: FERNALD 
TASK NO.: 4S11 B 

EST. START 
ACTIVITY I DATE I DATE I P%T I 'D"A"T'E'. I ACTIVITY DURATION 

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

PAGE 1 OF 1 000698 I 1/05/99 SUB-CONTRACTOR 
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APPENDIX "E" 

HEALTH PHYSICS 
- -  8 0 7 3  

PROJECT: Silos 1 & 2 Chemical Stabilization (FS) 

iUBCONTRACTOR REQUIRED UNIT I 

4PR wIHALF FACE MASK - ( EA 22.30 
4PR wIFULL FACE MASK - (' EA 174.00 
SCBA EA 1894.00 

EA 137.50 :OOL VESTS 
rHERMO STRIPS EA 50.00 

WBBER BOOT COVERS-11)PP PR 12.70 

ESTIMATE NOC4981004 
CLIENT DOE 
WBS NO.: 2.1.3.G.P 

QTY. 
PER NO. OF 

WKR. WORKERS I I 
6 135'  $10.287 DlCjB 
6 67.5 $9,032 C 
6 0 $0 C 
2 0 $0 B 
6 33.75 $27.844 C/B 
6 13.5 $4,050 CIS 

PLANT OPERATIONS 

SUB-TOTAL 

DATE 05-NOV-99 
ESTIMATOR: J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4S11B 

( f 5 1 . 2 1 0 1 1  

PPEs - PERSONAL PROTECTIVE EQUIPMENT 

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

ITHER PPE's SUCH AS HARD HAT, SAEETY GLASSESIGOGGLES, STEEL TOED SAFETY SHOES, HEARING PROTECTION, 
\RE CONSIDERED THE SUBCONTRACTORS RESPONSlBlLITY AND ARE COVERED IN HIS OVERHEAD EXPENSE. 
:OSTS OF FD FERNALD SUPPLIED PPE's, SUCH AS COTTON COVERALLS, EXCHANGE OF RUBBER BOOT COVERS AND 
iESPIRATORS FOR CHANGEOUTS AN0 CLEANING OF SAME IS INCURRED BY FD FERNALD AND COSTS ARE NOT INCLUDED 
\S PART OF PROJECT COSTS AT THIS TIME. 

1 1105l99 CONTRACTOR 
000700 

PAGE I OF 2 



APPENDIX "E" 

HEALTH PHYSICS 
'ROJECT Silos 1 & 2 Chemical Stabilization (FS) 

I [ITY DESC. 
'HYSICAL (Jhrs), IN-VIVO (lhr) 
lASELlNE PHYSICALS 1 
iNNUAL PHYSICALS 4 
XIT ITERMINATION) PHYS C 1 

STlMATE NOM981004 
LIENT: DOE 
YBS NO.: 2.1.3.G.P 

AVG. 

HOURS RATE LABOR $ 
HRS WKR TOTAL LABOR TOTAL 

4 180 720 $21.92 $15,780 
4 180 2880 1 $21.92 $63,130 
1 180 180 I $21.92 $3,950 

DATE: 05-NoV99 
ESTIMATOR J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4SllB 

I I I 

PLANT OPERATIONS 
-MEDICAL MONITORING -- 

I AVG. I I 

9 
I 

II-MONTHLY BIOASSAY I 
! 

HOURS RATE I LABORS 
11 180 1616 $21.92 I $35.430 
I I 

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

I I 

WKRS TESTS 
9 1  627 

110. OF TESTING 

WKRS. DAYS 

HRS I LABOR S's 
2 1254 $21.921 $27,500 

Am CHARCEl UO. OF WKRS. CHIUCES c o n m  
m l c m  DAY 1 FORTHIS 1 RlAYFORTEST WORKIRG 

TESTED I PEBYR I m 011 I FORTEST I ESTIMATE 1 FORPROJECT DAYS 

YORK DELAYS CAUSED BY I O.O%I 

I( LABOR 11 MATL. (1 TOTAL 
1 W s 5 6 o . 5 0 0 1 [  $4,370,600 11$4.931.100 TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET 

LABOR $Is 
THRU 

SAFETY LABOR S's 1 
$41.467.61 0 $ O J l  

I 

:I1 23R5WIC498104U.WK4 

NORK DELAYS CAUSED BY I l.O%I 

11/05/99 

LABOR $'s 1 
$41.467.610 $ 4 1 4 , 7 0 0 1 1  

CONTRACTOR PAGE f OF 2 



0 

FULL DRESS wl FACE SHIELD 
LT.WT. DISPOSABLE COVEr( PR 
GLOVE LINER - DISPOSABLE1 PR 

APPENDIX "E' 

S'S I MANDAYS MAT'L.$'s I LEYEL 
4.46 41 41743 $744,7031 mC 
0.24 41 41743 $40,0741 mC 

HEALTH PHYSICS - - 8 0 7 3  
PROJECT 

ESTIMATE NOC4981004 ESTIMATOR J. ELLIS 
CLIENT DOE LOCATION: FERNALD 
WBS NO.: 2.1.3.G.P PLANT OPERATIONS TASKNO.: 4 S l l B  

Silos 1 & 2 Chemical Stabilization (FS) 
DATE 22.Nov-99 

PPPs - PERSONAL PROTECTIVE EQUIPMENT 

H m 2  900 900 

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 1/22/99 CONTRACTOR 000702 PAGE 1 OF 2 



APPENDIX "E" 

I I I 

HEALTH PHYSICS 
'ROJECT: Silos 1 & 2 Chemical Stabilization (FS) 

I AVG. I I 

STIMATE NOC4981004 
XIENT: DOE 
VBS NO.: 2.1.3.G.P 

OESC. I QTY 
'HYSICAL (3hrsl. IN-VIVO ('hr) 
IASELINE PHYSICALS 1 
\NNUAL PHYSICALS 4 

1 iXlT (TERMINATION) PHYStC 

DATE 22-NOV-99 
ESTIMATOR: J. ELLIS 
LOCATION: FERNALD 
TASK NO.: 4S11B 

HRS WKR TOTAL LABOR 1 zO:$ 
HOURS RATE 

4 178 713 $21.921 $15,630 
4 178 2851 $21.921 $62,510 
1 178 178 $21.92 I $3,9 10 

In.. SUB*TOTAL ]I .2;G%82,050 7 

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

DESC. I Qfy I HRS I WKR 1 
&MONTHLY BIOASSAY 

HOURS I RATE I LABOR $ 

1 I 
9 1 178 1600 I $21.92 I $35,090 

SUB-TOTAL 1 - 1 7  

WKRS TESTS HRS 
11 621 2 1242 $21.92 

NO. OF T E S n I G  A v a  m. WIAUCEI YO.OF WKRS. 

wI(Rs. DAYS m m n  DAY FORTHIS 

LABOR $Is 
::$27.200 -eL 

CHAICES COISTR 

DAY FORTEST WORKIUG 

TESTE0 PER YR P E  011 I FORTEST I ESTIMATE I FORPROJECT 1 DAYS 

I I 

THRU 
SAFETY 
S48.378.880 NORK DELAYS CAUSED BY I 0.0% I 

I I LABOR $'s I 
NORK DELAYS CAUSED BY I 1 .O% I I S48.378.8801 $ $ 4 8 3 . 8 0 0 ] 7  

(1 TOTAL 1-v 

LABOR $Is 1 
--%%xZ$:#O]- 

11 LABOR 11 MAT'L. 11 TOTAL 
TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET lr.-5628.1004311-52.900900"11'53.529.000 

0 

0 

I. -,, ' I y .,. :, \ i!. $ 
c' .* : 

I .  11/22/99 CONTRACTOR PAGE ZOF 2 
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Estimated Secondary Waste Streams Generated During Full-scale of the 
Remediation Facility for Silos I & 2 Project 

Chemical Stabilization = Other 

Source 

Empty Re-Work 
Containers 
Misc. 
Re place men t 
Equipment 
PPE 

Packaged 
Material Total Volume 3 Disposal 

Type Years Volume in 
CF 

Shipped to Nom of LMf 

362,748 Ibs / 
Steel 737 cf 2,016 NTS 11 

Solid 14 cf 112. NTS. - 1  
Solid 21,600 cf 32,000 NTS 32 

Material 
Type 

Source 

Empty Re-Work 
Containers Steel 
Misc. 

Packaged 
Total Volume 3 Disposal 

Years Volume in 
CF 

Shipped to No. of LMf 

362,748 Ibs / 
737 cf 2,016 NTS 11 

. 

Total Secondary Waste Cost 1 $682,2441 

Replacement 

PPE Solid 21,600 cf 32,000 NTS 32 
Equipment Solid 14 cf. 112 NTS 1 

... ~ , r :  

1 1 /22/99 ” 

Freight per 
Container to NTS $3,453 
Container Burial 
NTS $9.600 

CONTRACTOR 

Container(s) 
to NTS 44 $1 51,923 
Container(s) 
Burial NTS 44 $422.400 

Material Total Volume 3 Shipped to 
Type Years Source 

Category C 
(HEPA filters) Solid 8,473 kg other 

Container Total 
Type Dollars 

B-25 boxes $107,921 
Other Total $107,921 



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) 

Mat eri a1 : Debris 
Weight of Material: a473 kg 

Treatment Cost: $si,5is.a4 

Transportation Cost: $35,586.60 

Container Type : B-25 Boxes 

Disposal Cost: $13,993.16 
Handling Price: $6,825.00 

Total : $107,920.60 

. .  
. .  

. . ,  . ..,. , , ' 
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Estimated Secondary Waste Streams Generated During Full-scale 
Operation of the Remediation Facility for Silos I and 2 Project 

Material 
Type 

Secondary Waste Streams for CHEM 2 

Rate Total Volume Status Packaged 
(Ib/day) Disposal 

Volume 

Source 

Steel I 57 I Xj:,z:8 Ibs I Dispose 

RCS Condensate 

Empty Re.-work 
Containers 

Misc. 
Replacement 
Equipment ' 

2,016 cf 

RCS and 
Emissions System 
HEPA filters 

RCScarbon . 

PPE 

Solid N/A 1,656 cf Dispose 3,190 cf ' 

Water I 50 I 1,310,400 gal I Process I N/A 

Carbon 

Solid 

1 Lot 5,334 cf Dispose 8,890 cf 

4 / day 21,600 Cf Dispose 32,000 cf 

Solid I N/A I 14 cf I Dispose I 112cf 

Total Estimated Cubic Feet of Packaged Disposed Secondary Waste I 46,000 cf 

7 - Equipment will be replaced when necessary to maintain normal operation schedule. 
2 - Based on the assumption of four complete changes per person per shift. 

Reviked. 11/10/.1999 rnkm 



Chemical Stabilization-Other (Chem 2) 
Operation and Maintenance Risk Budget 

Feed prep system clogging 

Remote handling issues 

Process Control sampling and lab analysis 
delays 

Reduce waste loading 

' 

Total 

Risk Activity I Schedule delay of Risk 

difficulty is covered by the 
7 0 %  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 
replacement is expected 3 
months. 
Lab analysis for formula 
validation (2 days t o  process 
sample & 7 day curing) if each 
tank has a weeks batch results 
in 1 day schedule delay per 
week or 3 month schedule 
delay. 
Reduce waste loading resulting 
in schedule delay 2.9 months 
see b e b w  for details. 

1 Activity 
Dewatering difficulties I Takes longer to  settle the 

I slurry t o  the proper % solids. 
I Sche-dule delay 2 months. 
I Fillhead alignment and sealing Fillhead alignment and sealing difficulty 

Probability of Risk 
Activity 
(75% x 2 = 1.5 months) 

(See Note) 

(See Note) 

(75% x 3 = 2.25 months) 

(50% x 3 = 1.5 months) 

2.9 months 

8.1 5 months of potential delay 

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 to day operation and 
maintenance problems. 

Waste Disposal, Packaging and Shipping Risk Budget 

Chem 2 assume a reduction in waste loading from 24wt% to 20wt% 

Risk Budget Factor = 24-20/20 = 20% @ 40% probability = 8% 

8% x 36 months of operation = 2.9 months of potential delay 
... .. . . \  

. '. % l  . . . .  .. t 

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

Chemical Stabilization - Other D&D 
cost 

Silos Project Support Area D&D Cost 

- - 8 0 7 3  0 1 C.5.5 Decontamination and Demolition Estimate Basis: Chemical Stabilization - Other 

$1 2,737,400 

$ 10,468,800 

2 C.5.5.1 Introduction 

Total D&D Cost Estimate 

3 

4 in Table C.5.5-1. 

The D&D costs for the Chemical Stabilization - Other alternative (CHEM2) are summarized 

$36,35 6,603 

TABLE C. 5.5-1 
D&D COST 

CHEMICAL STABILIZATION - OTHER 

I D&D NTS Disposal Cost I $1 1,808,203 I 
V u d g e t  I $ 1,342,200 I 
I I I 

<END OF PAGE> 
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Revised Feasibility Study for Silos 1 and 2 
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 Assumptions 

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

12 1 .  Costs are expressed in FY99 dollars. 

0 13 

14 3. Labor costs are based on four crews working a 40-hr/week, lO-hr/day schedule, 

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

15 without any allowance for premium time. 

16 4. Construction management staff is dedicated 100% to  supporting D&D of the proposed 
1 7' facility. 

<END OF PAGE> 

C-5-31 

. . .  .-'. . . 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2  

1 3  

0. 15 

16 

17 

18 

1 9  

20 

21 

22 

23 

24 

C.5.5.2.2 Inclusions 

The D&D cost estimate includes the following elements: 

Revised Feasibi l i  Study for Silos 1 and 2 
40730-RP-0001 

-- 8 0  7 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; 

RCS/TTA building 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: 

0 

0 

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: 

0 Chemical Stabilization Other .D&D; 

0 Silos project support area D&D; 

0 D&D NTS disposal; and 

0 D&D risk budget. 

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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Revised Feasibility Study for Silos 1 and 2 
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 

7 
D&D NTS disposal costs are the costs for disposal of all D&D debris from the D&D of the 

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 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

C.5.5.2.5 Methodologv 

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. 

Waae Rates 

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

considered. FY99 dollars for estimating purposes. 

OC0'713 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

0 1 Unit Rates - - 8 0 7 3  
2 

3 data rates. 

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

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 G). 

9 C.5.5.2.7 Attachment 

0 Detailed D&D cost summaries for the Chemical Stabilization -Other alternative (CHEM2), 

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 
4073&RP-0001 

Attachment C. 5.5 . I  

D&D Cost Estimate Summary for 

Chemical Stabilization - Other 

c-5-35 
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I ESTIMATE SUMMARY SHEET i 

TOTAL $ ~ 

$32,000 
$202,200 
5778,690 
$52,000 

$1,064,890 

$31,000 
$743.700 
$62,000 
$31 ,100 
$62,100 

$184.200 
$26,400 
$1 9,000 

$955,700 
$755,600 
$45,300 
$59,600 

$3.573.600, 
$4,638,490 

* $597,900 

PROJECT: O&D Chemical Stabilization DATE 16-Aug-99 
FLUOR DANIEL L r- 80 7 3 ESTIMATORWagner 

LOCATION: FERNALD 
TASK NO.: 4S11B 

IENT: DOE 

. Mobllizaton Cost 
Below Grade 
Above Grade 

820 
9,985 

38,462 

I I 

IP. RENTAL (See Equipment Schedule) 
PORARY FACILITIES 6% 
PORARY UTILITY HOOK-UP 3% 

SAFETY (INCLUDED wml SITE & PPE PROD.FACTORS ) 

HEALTH PHYSICS SIC 
CERCLA - 40 HRslFTE 
GET/SITE ACCESS & JOB SPECIFIC TRAINING 
PAYROLL BURDENS & BENEFITS 57% 
OVERHEAD 8 PROFIT 20% 
BOND 1% 

PROJECT CLOSE OUT I FIELD PREPARATION 

$17,400 
$202,200 
$7k,690 
$36.400 58,200 

$1 3.800 

52,500 

I 

51,034,6901 $8,2001 $16,300 

$31,000 
$453,900 1 $144,000 1 
$31,000 
$20,200 
$46,600 

$44,800 
$26,400 
$19,000 

$955.700 

$31,000 
$io,goo 
$15,500 

$139.400 

$755,600 
$45,300 

S14.60C 

%.597,600 I $944,900 I $242,40C 
$2,632,290 I $953,100 I $258,70C 
$1,105,486 $1,850,733 $2,706,121 I I 

1 1 

EQUIP. $ 

S8OO 

$4,900 

$5,700 

5743,700 

$45,00C 
$788,70C 
$794,40C 

$43.984 

61,105,486 $1,850,733 $2,706,122 $43,984 $5,706.324 
$85,826 , $15,076 $100,902 

$1,726,985 5210.347 $47.779 $1.985.1 11 
$1.812.811 $225,424 $47.779 $2.086.013 

$124.8151 $9,718[ $6,826 I I $141,359. 
$124.815 $9,718 $6,826 $141,359 

NTS BURW FEE 
EsTMArr PERFORMED BY ESTUUMG SERVlCES 

PAGE 1 OF3 000717 ' 08/16/99 CONTRACTOR - Staled in FY99 DOLLARS 



ESTIMATE SUMMARY SHEET 
PROJECT: DBD Chemical Stabllkatlon DATE: 16-Aua-99 I ESTIMATE NO.:C4981203RZ F A C T O R S  ESTIMATOR W a g v r  - 1  

. CLIENT: DOE I nCATlnN- KFRB --- .... -... . -... 
'NBS NO.: 2.1.3.G.P TASK NO.: 4S11 
-IXED PRICE SUBCONTRACT I LABOR$ I SIC S I MAT'L.$ I EQU1P.S I PPES I T 
DFC DOLLARS I "734,6901 58,200 I 516,300 I $5,700 I $139,400 I $1,204,290 1 IFC COSTFACT( 1.5440 I 18.5610 I 642331 131.47371 - I 

1.2087 I 1.2087 I . ."""" I 1.0600 I 1.0600 I I -- .. - - I 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 

If FDF Support Costs were based on % defaults. indicate 'Yes' above. These costs are considered FY99 Ss and Risk Budget applies. 

If FDF Support Costs were based on LOE estimates provided by the CAM's, indicate ' N O  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 induded in the LOE estimates above. Choose where to show sales tax and whether Risk allowance applies. 

000718 .I 
TOTAL PROJECT TARGET EST. (M99 DOLLARS) 613.005.587 

. i : . c ' : ,  . . 
. . .  . .. 
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4SK NO.: 
PPES I 

139400 
I39400 ~ 

$195.9301 

I 

Direct Field Cost 
w / F .  

I PROJECT: D6D Chemlcal Stabtlhtlon 

.3.G.P 
ESCRIPTION 

ibiliiaton Cost 

low Grade 

ove Grade 

:mobilization Cost 

r FIELD COSTS W~FACTORS 

C T O R  
AND 

LABORS 

17400 
$58,690 

202200 
$682,070 

778690 
$2,626,710 

36400 
$122,790 

FY99 DOLI 

1 

SK BUDGE 
sic $ 

8200 
$201.810 

YES 
X 

MAT'L. $ 

13800 
$124.590 

2500 
$22.570 

NO 

EQUIP. S 

800 
$147.830 

4900 
$905,450 

- C'? . 
I:*.', \ t  

DATE 16-AUg-99 ' 

XIMATOR Wagner 

)CATION: FERNALD 

5682.070 I 

$2.626.710 I 

. I  
. i  

$1.252.620 i 

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

08116199 CONTRACTOR - Stated in -99 DOLLARS 000719 PAGE 3 OF 
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.. 
4 PERDAY 

Rate H w n  Total 
$36.69 025 $9.17 
$37.12 025 $928 
$37.12 1.00 $37.12 

f25.71 4.W $102.1 
$25.71 4.W $102.85 

t25.8) 0.00 wm 

5. Malerlal 
Rate Qty Total 

$12.79 5 s6l.8) 
2'4' x 2 I  Rad Pad ROO Sheets w.00 10 $0.00 
@ R ~ t l i o n e d  I.-WMB bnbiner u.m.37 1 s4.m.37 
k%Total MalefiaUConWner p?S4.B030j 
c;l 9 Equipment 
%3 Description RaleJDay Days Tolal 
tP \ iT * , .m  $24.84 025 $9.71 
%Tractor $24.84 025 $9.71 
:i$FO&UCk $10.79 025 $270 
@flaw m e r  $1619 025 $4.05 
%..Total EauiDmenVConlaiier W S 2 6 . 1 7  
%:Total Container Purchase 6 PreparaUon f $5.14938 
w 

2 PERDAY 
Description Rale Hours Total 

-69  1.00 u8.69 
E Labor 
%AJNT. - 

$37.12 4.00 $140.47 
$19.62 025 $4.90 
$28.56 4.W $11424 
$25.71 8.00 $205.70 
-5.71 8.00 $203.70 

$28.69 2625 pS763.0 l l  
$ 3 7 3  im $3730 

PPE Materhl 9 s  
Desaiption Rate atywyEu(;r Total @ 

# P l U I C C C Z d l S  $5.72 4 $2287 
$0.42 4 $1611 
$0.07 4 $028 
$0.41 4 $1.64 
$3.05 4 $1221 

$Rer~torC.bid~ld~ar $4.75 4 $18.99 
i- Tolal PPE Malefialiwkrlday k&s$57.68? 
7 - Total PPE MalenaUconlainer 6 wkn $173.05 F. 
$ Equlpmant 

Desaipaon RalelDay Days Total ...- 
i *: c," TnJI)loe vdpm $38.84 0 5  $19.42 

- 
Labor 

Desaipbon Rale HWIS Tolal 
CLRK - Dab boy aerlr $19.62 025 
CLRK - MCM aerL $19.62 2.00 $3923 
QA-PulomunstlQA $3730 1.00 
MAIM-ShippingSupv $36.69 0.50 
WASTE - wuls Tech $37.12 4.00 
RAD.RadTsch $28.56 2.00 m.12 
WASTE-ShippingCoard $37.12 1.00 $37.12 4 
UTlL - Wushowe Atlendoni $24.14 0.50 S l Z r n B  
UVOH - M A T  $25.71 4.00 
Total Labor Der Truckload $29.99 15.25 
Total Labor per Container 1 

Labor 

MAIM-Tnmctcord $38.69 200 
CLW-McaAQsrL 3.00 

Description Rate HOW3 

""All cosb are In stated In FY99 Dollan."" 

000723;: 
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Waste Management Costs 
L IS0 

Contalner Purchase - Malerlal 
Remn6Sared L-WMB b n W i e r  w.ns.37 1.00 w.ns.37 
TOTAL CONTAINER PURCHASE WWRS 1-00 u.ns.37 

Mlsc. Materhl 
DesmpGon' Rate Qty TOW 

$0.00 

Hirc-cnmgbmiing $12.79 5 ssxm 
cxm Rad Pad ROO y lee l r  $0.00 10 $0.00 

tlrrCDdsLmbal $0.30 2 mob0 

catahef Seala $028 1 $028 
lalninatelbrhlr . $0.46 2 $0.93 
PlauIds $0.38 4 $1.51 
T*Seah $028 1 $021) 
Woodbncingh4-LF $0.65 4 $25..90 
P.int $1726 0.1 s 1 . n  
Burdrng 1045 20.0 $1.08 
TOTAL IdlsC. MATERIAL W W  85.10 $96.23 

$4.42932 
$4,429.52 Ye 

sw, 

$1 .4  

u 4 . w  
$1.60 
f1.W 

589.19 

TncWm *rWHer $38.84 0.50 $19.42 
TOTAL EQUtPMWl WUARS 2.80 $8206 

$18.00 
$76.05 528 

Equipment 

Tybr-fUWJV& $38.84 0.6s $2525 
T W  uhb( 065 wu 
F M  110.79 0.75 saos 
FL.lbsdT&r $18.19 025 $4.05 

DeSdpGOn Rat- Clays Total 

PPE MATERIAL COST 
Desaipllon WWVDAY &MY Total 

Total PPE MalerIaYcontalner 6 57.68 E3-sTfS3E 

m . 4 0  
153.40 
$7.50 
n.75 

1160.38 
$16038 558 

Flaw b Nmda T u l  Sta 
I 

F 
I 1 

TOTAL FDF WASTE MGMF. COSTS ED9 sulMLS41 FT96 Ss UB 
I 

TOTALWE MSBURVUFEECOSTS 1280.00 686o8o arlL I s w ,  

516 

ss.95 

TOTAL 
Fy96 I's 

ss5.6n.a 

flW.e4a.72 

S120.443.95 

S130.105.46 

1.18548 

uss . i5sa7 

~27917.03 

$53.595.1 
$1.024.546.51 

S47.W.78 

f2.374PO.M 

0 

Wo.763.a 

585.965.16 

S1.715Z9.50 

U2~ .530 .14  

$4.lss.s42.cs 

PAGE 2 OF 
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08/18/99 

Waste Management Costs 
7OP-f O A Q M L U W B  Is0 C- 

ASSUMPTIONS 

CONTAINER PREPARATION 
a. Four containers can be prepared per day. 
b. Containers a re  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 Safely catalog and escalated 

to Fy98 dollars. 

CONTAINER STAGING: 
a. The labor to stage containers to load on a flatbed truck Divide by containers I h c k  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. (42.00W gross weight) 

CONTAINER SHIPPING FREIGHT: 
a. Shipping charges are based on an avg. of three canier contract rates currenUy 

being used at  the site. 
b. NTS burial costs are the antiapated -98 rates that Include shipping s a a p  copper 

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

LABOR 
a. These costs are for dired fieldloperations costs. Project management costs are  

b. Labor dollars a re  based on the FYQ9 Replan rates and are considered M98 dollars. 
excluded. 

EQUIPMENT: 
a. Equipment dollars are for maintenande costs only. 

Any purchase cost and fuel usage have been excluded. 

PAGE 3 OF FDF WASTE MGMT. -TOP LOADING LWMB & IS0 CONTAINER 
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D & D Chemical Stabilization a nbulked Material Estimates (ft3) 

- 8 0 7 3  
- 

Category A,B & D C E F G H I J 
Component Metals Process Related Concrete Add Non-Regulated Regulated Misc. Lead Component 
Designation Metals Brick ACM ACM 1-2 1-4 Flashing Total 

D&D Chemical 106.773 135,262 5.442 247.477 
Stabilization 

- Total 106,773 135,262 0 5,442 247,477 

D & D Chemical Stabilization 

Bulked Material Estimates (f13) 

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 
Stabilization 

Total 363.028 175.841 0 10.884 519.753 . .  

ROB ROB ROB 

Quantity 448.1 8296 

Disposition OSDF 

434.1 74 

OSDF 

13.437 

OSDF OSDF 

D & D Chemical Stabilization 

Material Weight Estimates (Tons) 

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

D&D Chemical 4,538 8;792 0 82 13.412 

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

Total 4,538 8,792 0 82 1 3,412 

P I  

:ESTIMATRSILOS\CEMENT-l\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 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 

000726 
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-- 8 0 7 3  APPENDIX "B" 

OJECT: DBO Chemical Stabilkation 
:STIMATE NO.: C4981203R2 
XIEM: DOE 
MBS NO.: 2.1.3.G.P 

EFFICIENCY FACTORS 

FLUOR DANIEL 
FERUALD!~ 

DATE: 20-AG-92 
ESTIMATOR: Wagner 
LOCATION: FERNALO 
TASK NO.: 4SllB 

EXAMPLE: 

STANDARD CHART MANHOURS = NET I00 ~ 

SITE SPECIFIC ( SEE APPENDIX A ) &&&g2%" 12.0 
SIT = BASE UNIT MANHOURS 112 

OVERTIME PRODUCTIVITY FACTOR 
(SEE DETAIL WORKSHEET BACK-UP) 

TASK SPECIFIC ( conflned space, 
hlgh elevation, congestion, etc.) 

* PPE SPECIFIC (Based on current data 
and estimatlng knowledge) 

0.00% 0 
112 

0.0% 0 
112 

THESE EFFICIENCY FACTORS WERE APPLIED INOMDUALLY 
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. 

. .  . , -  

' I. ' 

08120199 CONTRACTOR - Stated in FY99 DOLtARS 
000743 
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APPENDIX '6' 

PROJECT: : DBD Chemical Stabiliilion 
ESTIMATE NO.: c4981203iu 
CLIENT: DOE . 
WBS NO.: 2.1.3.G.P 

EFFICIENCY FACTORS 

FLUOR DAHIEL. 
F E R U A L D ~  

20-Aug-9 DATE: 
ESTIMATOR: Wagner 
LOCATION: FERNALD 
TASK NO.: 4 3 1 0  

PPE MULTIPLIER DEVELOPEMENT 

ntrol' by RASelg. 

NOTE: Adjust 'Work Minutes per Daf basis to: 5 - 8's. or leave as 4 - 10's. Any other circumstances, Over-ride the minutes per day. 

.* Assumption based on work performed in May. June, July 8 August, pro-rating cost Over one year. Adjust % to lndidual circumstances. 

000744 . .  
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APPENDIX "C" R e 7 1  
HEALTH PHYSICS 

PROJECT: D&D Chemical Stabilization DATE: 20-Aug-99 
ESTIMATOR. Wagner 
LO CAT1 0 N : 
TASK NO.: 4 3 1  B 

FERN ALD 
ESTIMATE NO.: C4981203R2 FLUOR DAWIEL 
CLIENT: DOE 
WBS NO.: 2.1.3.G.P 

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 RESPONSlBlLlN 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 lNCLU1 
AS PART OF PROJECT COSTS AT THIS TIME. - f * :I r t  / 

08/20/99 CONTRACTOR - Stated in N 9 9  DOLLARS 
000745 
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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 I 

61-MONTHLY BIOASSAY 

I 

I HOURS RATE 1 LABOR$ 
6 11 52 289 $20.27 i $5,860 

I I 

. DATE: 20-A 
ESTIMATOR: Wagner 

1 I I I I I 
I I 

$5.860 SUB-TOTAL 

LOCATION: FERNALD 
TASK NO.: . .  4Sl lB 

1- 

-MEDICAL MONITORING - 

NO.OF 

TESTS HRS TOTALHOURS AVG. RATE I LABOR $'S I 

TESTING AW.NO. CHANCO I NO.OFWKRS. I CHANCES I CONSTR 
47 2 94 I $20.271 $1,900. I 

TESTED PERYR PeRDAY FORTEST ESTIMATE FOR PROJECT DAYS 

I WKRS. I DAYS lw-l DAY I FORTHIS I lDAYFORTEST I WORKING 

THRU, 
SAFETY LABOR $s 1 

I 
WORK DELAYS CAUSED BY RAD CHECKING I 1.0% I I $1,586,390 I LABOR $s 1 

$15,9001( 

LABOR TOTAL 
TOTAL HEALTH PHYSICS - FORWARD TO ESTIMATE SUMMARY SHEET 1 $44,800 II $ 139,400 I[ $ 184,200 

,. :EST1hlATE\SILOS\CEMENT l\CMENTlR2.WK4 

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

ACTIVITY 

OPERATIONS I 

ACTIVITY DURATIONS 
FLUOR DAWlEL 

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

PROJECT D8D Chemical Stabilization 
ESTIMATE NO.:C4981203W 

I CLIENT: DOE I WBS NO.: 2.1.3.G.P 
/I 

1: 

. .  

ACTIVITY DURATION IS USED IN DETERMINING NUMBER of WORKERS for CERCWSAT TRAINING HOURS 
and HEALTH PHYSICS COSTS. 

000747 
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RISK ANALYSIS INPUT DATA TABLE 

)&D Chemical Stabilization Estimate No.:C4981203R2 



REPORT1 
- 8 0 7 3  

Crystal Ball Report 

Sensitivity Chart 

Target Forecast: D8DChem'caI Stah'lizatim 

Page 1 



REPORT1 

Forecast: D&D Chemical Stabilization 

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 

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 I N 3  Chemical Stabilization 

2,000 Trials Frequency- 0 Outliers 
I 

Page 2 

Cell: C52 



a Forecast: D8D Chemical Stabilization 

Percentiles: 

Percentile 
0.0% 
2.5% 
5.0% 

REPORT1 

(cont'd) . 

US Dollars 
$4,609,056 
$4,828,746 
$4,897,566 

50.0% Risk Budget 9.4% $5,431,970 . 
95.0% Contingency 10.9% $5,970,339 
97.5% $6,045,406 

100.0% $6,247,271 

End of Forecast 

- 8 0 7 3  

Cell: C52 

Page 3 0007531:. 
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n r r -  

I -- ESTIMATE SUMMARY SHEET U ( 3  i 
PROJECT: Vendor -9" ('ITAmCS D & 0) DATE: 20-Aug.99 

FLUOR DANIEL ESTIMATOR: T Wagner 
LOCATION: FERNALO 
T A S K  NO.: 4SWRA 

ESTIMATE NO.: C4981003 

ENT: DOE 
S NO.: 2.13.6.0 

ITEM DESCRIPTION M I H  RATE 
ITEM N0.7 PremobilizationJMobiruation 820 

I Fun Scale Mock-up System 1,140 
I I  RCS Phase 1, II, & 111 1.743 

IV Transfer Tank Area 
Oemobiruation Cost 

111 Silo Waste Retrieval System 2.204 

iUPERVlSlON CONTRACTOR - STAFF 

;MALL TOOLS & CONSUMABLES @ 3% 
I S C .  EOUIP. RENTAL (See Equipment Schedule) 
'EROIEM I SUBSISTANCE 
iEMPORARY FACILITIES & UTILITIES 
IOB CLEAN-UP 6% 

iAFETY 3% 
ALTH PHYSICS SIC L ISITE ACCESS &JOB SPECIFIC TRAINING 

'AYROLL BURDENS & BENEFITS 
IVERHEAO &PROFIT 
SONO 

CLA - 40 HRslFTE 

YASTE OlSPOSlTlON - MGMT. - FD FERNALD 

4,520 
1,400 

11,827 I S20.3t 
8,960 

532 
532 
23 1 

1,145 
760 '. 
380 - - 

- - 
- - 
- - 

12.5401 
24,3671 $33.7: 

LABOR$ SICS M A T L S  

$ 1 7,400 $13,80 
$23,100 
$35,300 , 

$44.600 
$91.500 

EOUIP. $ 

$800 

$3,500 

$240,7001 $8,200 

$209,800 

$76,800 
$10.800 
$10.800 
$4,700 

$23,300 , 

$15,500 
$7,700 

$298,300 

' 

$248,100 

$14,900 

$580,9001 $339.800 
$821.600! $348.000 

$1,431,356 $.2.396,28! I 

$16.300 I $4,300 

$7,200 
$278,400 

$10,800 
$3,600 
$2,500' 

$ 17,000 

$38.200 I $295,400 

$54,5001 $299,700 
$3,503,822 

TOTAL $ .  

532,000 
$23.100 
$35.300 
$44.600 
S91.500 
S43.000 

. $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 

$1,254,300 
$1,523,800. 
57,388.41 1 

'ROJECT MANAGEMENT - FLUOR DANIEL FERNALD 

. .  . . .. . . .  . -. . . . . I . .  . . . . . .  . . .  . .  2 . .  . " .  .0007~3+-. . . , , .  . _- ._  . .  . .  

PAGE 1 OF 3 
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Revised Feasibility Study for Silos 1 and 2 
40730-RP-0001 

2 

3 

4 
5 

6 

- - a 0 7 3  
C.5.6 Project Management Estimate Basis: Chemical Stabilization - Other 

C.5.6.1 Introduction 

The project management cost estimate is summarized in Table C.5.6-1. 

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 

organizational charts. 

TABLE C. 5.6-1 
TOTAL PROJECT MANAGEMENT COST 

Annual FDF Project Management Cost $2,113,080 

Silos 1 and 2 Remediation Schedule Duration 10 years 

Total Project Management. Cost $21,130,800 

e 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 
1 6  

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 Assumotions 

The following general assumptions were used to  prepare 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 dedicated 100% t o  
supporting the Silos 1 and 2 material full-scale remediation project. 

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

18  
19  

5. 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> 
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6 

7 

8 

9 

10 
11 

12 
13 

6: 
16 

Revised Feasibility Study for Silos 1 and 2 
4073QRP-0001 

C.5.6.2.2 Inclusions - -  8 0 7 3  
The project management cost estimate includes the following cost elements: 

e Project management labor; and 

e 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 operation of the FEMP AWWT and other site support functions (security, 
fire department, etc.1; 

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 Coding 

18 

19 centers: 

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

20 FDF labor; and 

21 e Material. 

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

C-5-38 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2  

1 3  

1 4  

15  

1 6  

17 

1 8  

19  

20 

21 
'22 

23 

24 

25 

FDF Labor Cost 

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 Methodoloav 

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 t o  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 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.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. 

000773 c-5-39 
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- 8 0 - 7 3  

Attachment C. 5.6.1 

Project Management Cost Estimate Summary for 

Chemical Stabilization - Other 

C-5-40 
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0 1 C.5.7 Waste Disposal Cost Estimate 

Waste Disposal Containers Cost 

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

8 0 7 3  

$3 2,05 6,500 

2 C.5.7.1 Introduction 

Total Waste Disposal Cost Estimate 

3 

4 summarized in Table C.5.7-1. 

The waste disposal costs for the Chemical Stabilization - Other (CHEM2) alternative are 

. $55,365,750 

TABLE C. 5.7-1 
WASTE DISPOSAL COST 

CHEMICAL STABILIZATION - OTHER 

I Transportation Cost I $1 2,822,600 I 
~~ 1 Risk Budget 1 ~~ ~ ~~ I $1,694,010 

I NTS Burial Cost I $8,792,640 I 

. .  

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 GI, quotes 

for containers and transportation services, and FY99 NTS volumetric burial fees. 

< E N D  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 

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 to  the NTS is via truck. 

Truckload capacity is 42,000 Ib. 

The wasteform produced by the Chemical Stabilization .- Other process will have 1 YO 
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 at the NTS. 

Shipment of the treated waste via truck t o  the NTS; and 

~ 

i .  ”?., . . , . , . C-5-42 
,‘ I.. . . ... - . , . .  . . . . .  L . .  _.  



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

C.5.7.2.3 Exclusions .1 8 0 7 3  
2 The waste disposal cost estimate excludes the following elements: 

3 

4 

5 

6 
7 

8 

9 
1 0  

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 

1 2  The waste disposal cost estimate is compiled and summarized into the following cost centers: 

13 0 Waste disposal container; 

0 Transport a t  ion; 

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

C.5.7.2.4.4 Risk Budget 

Risk budget is added t o  the estimate for risk and uncertainties associated with waste loading, 

packaging and transportation. 

(2.5.7.2.5 Methodologv 

The methods used to prepare the waste disposal cost estimate are discussed next. 

Waste DisDosal 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 to  dispose the treated Silos 1 

and 2 material at the NTS. 

<END OF PAGE> 
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Container Quantity Unit Cost 

Ship ping /d i s posa I 6,106 $5,250 ea 

TABLE C. 5.7-2 
WASTE DISPOSAL CONTAINER SUMMARY 

Total Cost 

$32,056,500 

- 8 0 7 3  

1 TransDortation Cost 

2 

3 

4 

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, 

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

5 NTS Burial Cost 

6 

7 

8 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 

9 Risk Budaet 

10 

11 

1 2 

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). 

13 C.5.7.2.6 References 

1 4  0 Basis of Design and Description (Appendix G). 

1 5  0 POP Final Report (Appendix H, Attachment H4). 

c-5-45 000780 
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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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Attachment C .5.7 . I  

Waste Disposal Cost Estimate Summary for 

Chemical Stabilization - Other 

. .  
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0 1 C.5.8 Cost of Money Estimate 

Cost of Money 

Revised Feasibility Study for Silos 1 and 2 
40730-RP-MX)l 

- 8 0 7 3  

$27,625 , 550  

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 to  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 

1 4  

15 

The cost of money analysis summary for 'the Chemical Stabilization - Other (CHEM2) 

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

C-5-48 000';18s 
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Attachment C .  5 -8.1 

Cost of Money Estimate for 

Chemical Stabilization - Other 
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a- @ Chemical Stabilization (cement other) 

FLUOR DANIEL FERNALD 
FULL SCALE REMEDIATION 
COST OF MONEY MODEL 

SUBCONTRACTOR "PAY OUT" SCHEDULE 

Pay Item FY02 FY03 FY04 FY05 FY06 FY07 . FY08 FYO9 FYlO 
Number DescriDt'on 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 & CONSTRU >TION 

TOTAL 2.0 (in ESCALATED Dollars) $59,643,609 $0 $0 $29,406,128 $30,237,4il $0 $0 $0 $0 $0 

3.0 START-UP PREPARATIONS 

TOTAL 3.0 (in ESCALATED Dollars) $1,361,886 $0 $0 $0 $1,361.886 $0 $0 $0 $0 

4.0 PRE-OPERATIONAL ASSEStiMENT 

TOTAL 4.0 (in ESCALATED Dollars) $0 $0 $0 $0 $0 $0 $0' $0 $0 $0 

5.0 WASTE TREATMENT 

TOTAL 5.0 (in ESCALATED Dollars) $40,355,511 $0 $0 $0 $0 $13,069,399 $13,448.51 1 $13,837,600 $0 $0 

6.0 FINAL WASTE TREATMENT 

TOTAL 6.0 (in ESCAL4TED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
. .  

7.0 FACILITY SHUTDOWN AND LlISMANTLEMENT 

TOTAL 7.0 (in ESCALATED Dollars) $32,466,329 $0 $0 $0 $0 $0 $0 $0 $32,466,329 $0 

8.0 DEMOBILIZATION 0 0 - 0  
4 

00 
0 TOTAL 8.0 (in ESCALITED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

rn 
4 
0 

$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 



Chemical Stabilization (cement other) . 0 
SUBCONTRACTOR “PAY IN” SCHEDIJLE 

Pay Item 
Number Descrip:ion 

1 .O PRE-MOBILIZATION 
Total Amount Fyo2 - FY03 - FY04 - FY05 Fyo6 Fyo7 Fyo8 - FYO9 - FYlO 

TOTAL 1 .O (in ESCALATED Dollars) $30,819,025 $0 $0 $0 $0 $7,432,423 $7,648,020 $15,738,582 $0 $0 
2.0 MOBILIZATION & CONSTRlCTlON 

TOTAL 2.0 (in ESCALATED Dollars) $64.51 2,960 $0 $0 $0 . $0 $15,558,170 $16,009,475 $32,945,315 $0 $0 

3.0 START-UP PREPARATIONS 

TOTAL 3.0 (in ESCA ATED Dollars) $1,452,821 $0 . $0 $0 $350,367 $360,531 $741,923 $0 $0 

4.0 PRE-OPERATIONAL ASSESSMENT 

TOTAL 4.0 (in ESCAIATED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

5.0 WASTE TREATMENT 

TOTAL 5.0 (in ESCAIATED 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 ESCAIATED Dollars) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

7.0 FACILITY SHUTDOWN AND DISMANTLEMENT . ,  

$32,466.329 $0 $0 $0 $0 $0 $0 ’ $0 $32,466,329 $0 TOTAL 7.0 (in ESCALATED Dollars) 

8.0 DEMOBILIZATION 
0 
0 
0 
m 

$0 $0 $0 $0 $0 $0 $0 $0 
06 

TOTAL 8.0 (in ESCAIATED Dollars) 

0 
-J 

$0 $0 $0 $27,298,238 $54,596.477 $109,192,953 $133,741,353 $133,741.353 



Chemical Stabilization (cement other) 

COST OF MONEY CALCULATION COST OF MONEY RATENR Fyo2 Fyo3 Fyo4 Fyo5 

MONTHLY "PAY OUT" AMOl'NTS Prime Rate 8/4/99 $8,162,287 $8,162,287 $33,791,258 $26,783,292 
PLUS - YEARLY COST OF M3NEY INCREME 8.00% 0 $652,983 $1,358,205 $4,170,162 

LESS: YEARLY " PAY IN" AhlOUNTS $0 $0 $0 $0 

OUTSTANDING YEARLY INCREMENTAL VALUES $8,162,287 $8,815,270 $35,149,463 $30,953,453 
OUTSTANDING CUMULATIVE VALUES $8,162,287 $1 6,977,556 $52,127,019 $83,080,472 

Fyo6 Fyo7 - FY08 Fyo9 - FYlO 

$10,764,610 $10,764,610 $10,764,610 $24,548,400 $0 
$6,646,438 $5,855,463 $5,001,209 $1,894,757 $2,046,337 

$27,298,238 $27,298,238 $54,596,477 $24,548,400 $0 

($9,887.190) ($10,678,166) ($38,830,657) $1,894,757 $2,046,337 
$73,193,281 $62,515,116 $23,684.458 $25,579,215 $27,625,552 

$652,983 11,187 24 $25,579,2 7,625,55 

30f3 
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