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APPROACH, ASSUMPTIONS, AND DATA FOR THE APPLICATION 

OF THE "FERNALD METALS DISPOSITION METHODOLOGY" 
TO THE PLANT 4 CATEGORY NACCESSIBLE METALS 

I. Scope 

This document presents the detailed approach, assumptions, and data for the analysis phase of the 
evaluation of seven disposition alternatives for the Category A - Accessible Metals (i.e. structural 
steel) h m  the demolition of Building 4A/Plant 4. Disposition of the remainder of materials fiom 
Plant 4 (transite, concrete, lead, process equipment., light gauge metals, etc.) was not evaluated, 
although the Methodology can be conveniently modified to address other material categories in the 
future. 

Two scenarios were evaluated, with the primary difference being the quantity of steel considered. In 
the first scenario, only 10% of the Plant. 4 steel was considered (approximately 150 tons). A 
Disposition Summary Matrix (Table A), which consolidates all the pertinent data and other 
information for evaluation of the 150 tons scenario, is attached. 

As part of this evaluation, a Sensitivity Analysis was perfonned in which the primary parameter (the 
amount of steel considered) was changed from 150 tons (10% of Plant 4 structural steel) to 15,200 
tons (100% of OU3 structural steel) and the analysis was repeated. In light of regulator and 
stakeholder input, the 15,200 tons scenario appears to have much greater value in addressing the 
recycling vs. disposal issue for structural steel, at Fernald and throughout the DOE weapons 
complex. A Disposition Summary Matrix (Table B) for the 15,200 tons scenario is also attached. 

The information presented in the Matrix tables will be used as the focal point for a dialogue 
involving DOE, Fluor Daniel Fernald (FDF), the regulators, and other stakeholder groups to discuss 
the pros and cons of the various disposition alternatives. Input received will likely result in changes 
to some of the entries on the tables, to more accurately reflect stakeholder views and preferences. 
This dialogue will in tum lead into the decision phase of the analysis, which is described in greater 
detail in Section E. 

IL Background 

The basis for this evaluation is the "Decision Methodology for Fernald Scrap Metal Disposition 
Alternatives" (also called the "Fernald Metals Disposition Methodology" or simply the 
"Methodology"). The DRAFT Methodology was presented to the regulators and other stakeholders 
at a public meeting on June 11,1996, and comments were requested by July 26,1996. After all 
comments received were evaluated, it was determined that no changes to the Methodology text were 
required. Therefore, the Methodology was essentially issued as an approved document on June 11, 
1996. 

The Methodology was developed to help decision makers compare and select among competing 
disposition alternatives for OU3 radioactive scrap steel. The performance measures which form the 
basis of this analysis consider both quantitative and qualitative factors, including direct costs and 
benefits, socio-economic issues, and environmental, safety, and health impacts. 

000Q07 
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111. 

The Methodology was designed to be a flexible, "living" document. Although it will be applied only 
to structural steel for this initial test case, the Methodology may be a valuable tool for evaluating 
dtsposition alternatives for a variety of other materials in the future, such as concrete, transite, lead, 
copper, or light gauge metal. 

For this application of the Methodology, seven disposition alternatives for structural steel wefe 
evaluated based on nine performance measures. The disposition alternatives are described in Section 
V, and the performance measures are described in Section VI. 

Data Sources 

In evaluating scrap metal disposition alternatives, the Methodology considers both qualitative and 
quantitative information. Several of the performance measures used in this study, although 
important in the evaluation of competing disposition alternatives, are not conveniently expressed in 
numerical terms. For these qualitative criteria, information sources include DOE policy documents, 
comments received fiom regulators and other stakeholders at public meetings or through the 
CERCLA process, published reports, and discussions with industry experts. 

Quantitative performance measures are expressed numerically in terms of money, time, risk, weight, 
volume, or some other standard unit of measure. The major quantitative data sources used for this 
analysis include the following: 

OU3 RVFS 

Warren 1995 

Chen 1995 

Cohen 1995 

Means 1994 

MSE 1995 

Alaron 

GeoSyntec 

ORNL 1995 

Simek 1995 

WM PEIS 

FEMP OU3 Remedial Investigation and Feasibility Study Report, February 1996. 

Stephen Warren et al. Cost Model for DOE Radioactively Contaminated Carbon 
Steel Recycling. 

S.Y: Chen et al., "Transportation Risk Assessment," Recycle Policy Workshop, 
September 26-27,1995, Salt Lake City, UT. 

S. Cohen & Associates, Analysis of the Potential Recycling of Department of 
Energy Radioactive Scrap Metal, August 14,1995, Washington, DC. 

Means Site Work and Landscape Cost Data. 1994 Edition. 

MSE Inc./Western Environmental Technology Office, Feasibility Analysis of 
Recycling Radioactive Scrap Steel, Rev. B, September 11,1995, Butte, MT. 

Alaron Corporation. Final Report for the FERMCO Metal Recycling Treatability 
Study, January 1996. 

GeoSyntec Consultants, Impacted Materials Placement Plan OSDF, March 1996. 

Preliminary Analysis of Recycle of Metal fiom Building K-3 1 at the Oak Ridge 
Site. Oak Ridge National Laboratory. 1995. 

Mary Ann Simek et al. "Limiting Concentrations and Risk Evaluation,," Recycle 
Policy Workshop, September 26-27,1995, Salt Lake City, UT. 

Waste Management Programmatic Environmental Impact Statement. 

' 2  OOO(208 
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IV. Key Data and Assumptions 

Presented below are the key data and assumptions which form the basis for this study. Other 
assumptions relating to specific disposition alternatives are included with the descriptions of the 
alternatives in Section V. 

Total On-Site Disposal Facility (OSDF) Volume = 2,500,000 cu. yd. (bank) 

a. ou2material = 450,000 18% of total 
b. OU3material = 300,000 12% 
C. OUSmatexial = 1.750.000 m 

Total 2,500,000 cu. yd. 100% 

MDE The OU3 total of 300,000 bank cu. yd. remains basically unchanged whether or not the 
structural steel is included, since 150 tons equates to only about 23 bank cu. yd. and 15,200 
tons is only about 2,300 bank cu. yd. 

. 

For secondary waste management for both the vendor-facility unrestricted release and the 
metal-melt alternatives, the vendor perf'orms packaging of secondary wastes. The secondary 
wastes are then transported from the vendor facility back to Fernald prior to being shipped 
to Nevada Test Site (NTS) for disposal. For the on-site unrestricted release alternative, the 
secondary wastes will be packaged on site and then transported to NTS for disposal. 

"Bank" volume is essentially equal to "unbdked" volume. 

' A bulking factor of 16.7 is used for evaluating containerized transportation or disposition of 
the structural steel. The density of the structural steel is assumed to be 490 lbs per bank 
CU.ft. 

w Cost estimates include only those costs directly incurred by DOE-FN (e.g., long-term 
monitoring and maintenance costs for incurred by NTS are not included). 

w Cost estimates do not include contingency. 

w Scrap steel from the FEMP is currently sold to a local broker for $0.02 per pound. The 
value of 150 tons is approximately $6,000 and the value of 15,200 tons is approximately 
$608,000. 

V. Alternatives to be Evaluated 

Seven material disposition alternatives will be evaluated for this initial application of the 
Methodology. These are described in sections V. 1-V.7. All of the alternatives considered will Mly 
comply with ARARS and are implementable (i.e., are technically and administratively feasible and 
rely on available services and materials). 

NOTE; The Methodology is designed to accommodate emerging technologies and changes to key 
parameters over time; the Disposition Summary Matrix tables may be updated periodically 
to include new alternatives and new information. 

000009 
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V.l On-Site Disposal Facility (OSDF') 

Dispose ofthe structural steel in the FEMP permanent on-site disposal facility (OSDF) along with 
wastes generated by OU2 and OU5. This alternative consists of the following steps: 

8 Purchase containers and prepare for loading steel. 

8 Load steel into containers. 

8 Transport containerized steel to OSDF. 

8 Place steel in OSDF. 

8 Transport empty containers back to material staging area and perform container maintenance 
activities in preparation for loading additional steel. 

8 Size-reduce and dispose of unusable containers in OSF. 

The key assumptions for this alternative are as follows: 

8 The OSDF will be designed and constructed in accordance with the relevant requirements of 
the Resource Conservation and Recovery Act and the Uranium Mill Tailings Remediation 
Control Act. As described in the OU2 ROD, the facility will feature a multi-layer capping 
system, including a vegetative soil layer, a filter layer, a biotic barrier, a drainage layer, and 
an infiltration barrier. The disposal facility will also feature a multi-layer liner that will 
include a leachate collection system, primary and secondary liners separated by a leak 
detection system, and a low-permeability compacted clay layer. The layers of both the cap 
and liner will be separated by geotextile fabrics and high-density polyethylene and bentonite 
composites for added protection. The disposal facility will prevent contaminant migration to 
the air and surface water and is modeled to protect groundwater for a 200 to 1,000 year 
perfomance period. 

This alternative also includes the imposition of administrative controls through real estate 
deed restrictions and access controls, and incorporation of post-remediation activities that 
include long-term monitoring and maintenance of the OSDF and operation of a groundwater 
monitoring network to evaluate the performance of the OSDF. 

Steel beams will be placed in the OSDF per the "Impacted Materials Placement Plan" as 
follows: 

8 

8 

Beams will be spread or placed into a lift no higher than 18 inches and will be 
delivered to the OSDF by the truckload and dumped in loose lifts (en masse). Initial 
compaction of the beams shall be accomplished with a bulldozer as the beams are 
laterally spread. Soil will then be spread over the beams to bring the layer thickness 
to approximately 21 in. Final compaction shall be accomplished by four passes of a 
self-propelled, static foot-pad compactor (e.g., Caterpillar 8 ISC). Any soft spots 
indicated by tire ruts more than '/z in. or excessive deflection under a rolling vehicle 
which cannot be stabilized with further compaction shall be cause for additional 
treatment, including removal, replacement, and recompaction of the soil material, 
and, if needed, filling the soft areas with grout or other material. 

, 
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The steel meets the OSDF WAC. 

The OSDF will be shut down (i.e., will not accept waste) for an average of three months 
each year because of fiost conditions. 

Containers for transporting steel to OSDF will be reused 25 times. 

Steel fiom the Plant 4 demolition will stay in interim storage for approximately 2 years until 
the OSDF is engineered, constructed, and begins accepting the metal. 

Structural steel material placed into the OSDF will be calculated as bank (unbulked) 
volumes, since it will not be containerized 

The placement cost for structural steel is 11.9 times that for soil ($1.23/bank cu.ft. for soil 
and %14.63/bank CU.& for steel). 

The OU3 steel (15,200 tons or 62,000 bank cu.A.) comprises about 0.09% of the total 
OSDF volume. 

Off-site Disposal at Nevada Test Site (NTS) 

Package and transport structural steel to the DOE Nevada Test Site (NTS) low level waste (LLW) 
repository and dispose (bury). This alternative consists of the following steps: 

8 Purchase large white metal box (LWMB) containers and prepare for packaging. 

8 Package containers with steel. (Any additional cost which may be required for size reduction 
of steel to facilitate more efficient packaging was not estimated.) 

8 

8 

Stage containers prior to shipment. 

Transport to NTS by truck in LWMB containers. 

8 Dispose (bury) LWMB containers at NTS. 

The key assumptions for this alternative are as follows: 

The metals all meet the NTS WAC, therefore no treatment is required. 

8 Metal will be shipped to the NTS by truck in top-loading large white metal boxedLWMB 
(approximate volume of LWMJ3 containers is 1,280 cult.). The containers and their 
contents are buried at NTS. 

8 Schedule assumptions: continuous operation (one shift, 40 hours per week for duration of 
activity). Some interim storage of steel is required, although this time and associated cost 
have not been quantified. Shipment schedule may be limited by availability of steel per OU3 
facilities demolition schedule and by availability of L W M B  containers. 

5 
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V.3 Off-Site Disposal at a Commercial Disposal Facility (Envirocare) 

Package and transport structukal steel to an off-site commercial LLW disposal facility (Envirocare in 
Utah) and bury. This alternative consists of the following steps: 

8 Leaselpurchase gondola rail cars and prepare for loading. 

8 Load containers with steel and transport to gondola cars. 

8 Remove steel fiom containers and place steel in gondola cars. 

8 Transport to Envirocare (Utah) by rail for disposal . 

8 Dispose of gondola car contents. 

Return empty gondola cars to FEMP by rail. 

8 Maintain gondola cars to prepare for future shipments. 

The key assumptions for this alternative are as follows: 

8 OU3 steel will be packaged in combination with OU1 dried pit material in gondola cars and 
shipped by train fiom the F E W  to Envirocare (Utah). Contents will be dumped for 
unbulked burial at Envirocare. Empty gondola cars will be shipped via rail fiom Envirocare 
back to the FEMP. 

8 A burial rate of $6.39 per ft3 of combined steevdried OU1 pit waste is assumed for 
Envirocare. 

8 The metals all meet the commercial disposal facility WAC, therefore no waste treatment is 
needed. 

rn Schedule assumptions: continuous operation (one shift, 40 hours per week for duration of 
activity). Some interim storage of steel is required, although this time and associated cost 
have not been quantified. Shipment schedule limited by OU1 schedule and OU3 facilities 
demolition schedule. 

8 An exemption can be obtained fiom DOE Order 5820.2A to allow use of a commercial 
disposal facility. (The cost to obtain this exemption was not quantified.) 

V.4 On-Site Decontamination and Unrestricted Release (FEMP MRF) 

Decontaminate steel at FEMP Material Release Facility (MRF). Structural steel is released fiom the 
FEMP radiologically controlled area, with no restrictions on end use, after documenting that residual 
radioactivity meets the guidelines of DOE Order 5400.5. This alternative consists of the following 
steps: 

8 Load steel onto trailers and transport to the MRF 

Unload steel and decontaminate at MRF by abrasive blasting. 



8 Survey steel for fiee-release. 

8 Load steel onto flatbed trailers and move to clean side (RIMIA). 

8 Dispose of secondary waste at NTS. 

8 

The key assumptions for this alternative are as follows: 

Sell cleaned steel as scrap. 

8 The decontamination method includes removal of the radionuclides and other contaminants 
fiom the surface of the metal using existing grit blaster (assume 25% rework rate). 

8 Material handling, packaging, decontamination, radiological monitoring, and other activities 
for this disposition alternative are performed by FERMCO personnel. 

8 Schedule assumptions: continuous operation (one shift, 40 hours per week for duration of 
activity). Some interim storage of steel is required, although this time and associated cost 
have not been quantified. Limiting factors are production rate for decontamination 
equipment, FERMCO labor schedules, and free-release survey rates. 

Market price for product: steel reclamation market value is assumed to be %0.02/lb. 8 

The F E W  MRF is currently located in Building 78 (New D&D). Since this building is 
scheduled to be demolished in 1998, the location of the MRF will change. However, since 
the systems and equipment that comprise the MRF are mobile or portable, reestablishing the 
MRF elsewhere in OU3 should be easily accomplished. Although the cost associated with 
reestablishing the MRF has not been quantified, it is expected to be insignificant in terms of 
this analysis. 

V.5 Vendor Facility Decontamination and Unrestricted Release (Vendor MRF) 

Containerize and ship structural steel fiom the FEMP to a commercial decontamination facility, 
where the material is decontaminated, surveyed, and documented to meet DOE Order 5400.5 residual 
radioactivity guidelines. The material is then sold as scrap with no restrictions on end use. This 
alternative consists of the following steps: 

8 Purchase containers and prepare for packaging. 

rn Package steel into containers. 

8 Stage containers prior to shipping. 

8 Transport to vendor facility. 

8 Decontaminate steel with automated abrasive blasteddescaler. 

8 Survey steel for fiee-release. 

8 Sell steel as scrap. 000013 
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8 Return containers and secondary waste to FEMP. 

8 Dspose secondary waste at NTS. 

The key assumptions for this alternative are as follows: 

8 The decontamination method includes removal of the radionuclides and other contaminants 
h m  the surface of the metal using an automated, continuous flow abrasive blasteddescaler. 

8 Structural steel will be shipped to the vendor facility by truck in roll-offs. 

Lessons learned from the Plant 7/Aaron steel recycling project will result in a success rate 
of 90% of steel meeting free-release criteria after first pass through descaler. 

8 Schedule assumptions: continuous operation. Some inteiim storage of steel is required, 
although this time and associated cost have not been quantified. Limiting factor is vendor 
production rate. 

rn Market price for product: Steel reclamation market value is assumed to be $0.02/lb. 

V.6 Melt of Metal and Fabrication of Restricted Use Products (Recycle 2000) 

Transport the structural steel from the FEMP to an off-site commercial facility, where it is melted 
and fabricated into B-25-type containers for DOE use. The containers are then returned to FEMP. 
Because the processing facility will not commingle the scrap metal from different generating sites, 
the secondary waste remains site-specific and is disposed of at the FEMP's normal disposal site 
(NTS). All packaging and transportation is consistent with current transportation and disposal 
practices. This alternative is consistent with the DOE'S Recycle 2000 Concept -- processing 
radioactively contaminated carbon steel into disposal containers for one-time use for the disposal of 
DOE-EM Program generated wastes. 

This alternative consists of the following steps: 

8 Purchase containers and prepare for packaging. 

8 Package containers with steel. 

8 Stage containers prior to transport. 

rn Transport to the metal-melt facility. 

8 Melt the steel and fabricate containers. This consists of four steps: size-reducing the steel to 
fit the furnace; melting the steel to form billets; rolling the billets to sheet; and fabricating 
new disposal containers. 

8 Transport fabricated containers and secondary waste to FEMP. 

8 Dispose (bury) secondary waste at NTS. 

The following are the key assumptions made for the structural steel metal-melt alternative: 



W The structural steel will be shipped to a commercial metal-melt facility by truck in large top- 
loading containers (LWMB). 

W The secondary wastes generated as a result of the metal-melting processes will be returned to 
the FEMP and then dispositioned at NTS. 

W 

W 

The cost of new B-25-type containers is $584.85 each. 

Schedule assumptions: continuous operation. Limiting factor is material availability per 
OU3 facilities demolition schedule. 

V.7 Vendor-operated FEMP MRF (Privatized FEMP MRF) 

Establish a subcontract with a private supplier of decontamination services to operate the FEW'  
Material Release Facility (MRF). Decontaminate steel at FEMP Material Release Facility (MRF) 
using equipment supplied by vendor. Structural steel is released fiom the FEMP radiologically 
controlled area, with no restrictions on end use, after documenting that residual radioactivity meets 
the guidelines of DOE Order 5400.5. This alternative consists of the following steps: 

Load steel onto trailers and transport to the MRF. 

w Decontaminate steel at MRF by abrasive blasting (automated, continuous flow steel 
deSCalW). 

Survey steel for fiee-release. 

w Load steel onto flatbed trailers and move to clean side (RIMIA). 

w Dispose of secondary waste at NTS. 

W Sell cleaned steel as scrap. 

The key assumptions for this alternative are as follows: 

W The vendor leases the FEMP h4RF. 

The subcontract is fm fixed price per pound, assuming an'annual feed rate of 1,000 tons 
per year of "acceptable" steel. The price per pound includes the cost of equipment, operating 
supplies, and FERMCO labor. 

W The vendor retains ownership of (and liability for) the automated, continuous flow descaler 
after the project is completed, and returns the leased space to "as found" conditions. 

W The decontamination method includes removal of the radionuclides and other contaminants 
fiom the surface of the metal using equipment supplied by vendor, but operated by 
FERMCO labor force. 

W Material handling, packaging, decontamination, radiological monitoring, and other activities 
for this disposition alternative are performed by FERMCO personnel. 
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rn Schedule assumptions: continuous operation (one shift, 40 hours per week for duration of 
activity). Limiting factor is production rate for decontamination equipment. 

rn Market price for product: steel reclamation market value is assumed to be %0.02/lb. FEMP 
retains 100% of scrap sale proceeds. 

VI. Performance Measures to be Evaluated 

For each of the seven alternatives, the following nine performance measures will be evaluated. 
(Regulatory compliance is not included as a performance measure because it is assumed that all of 
the alternatives will fully comply with ARARs. Therefore, regulatory compliance will not 
differentiate among the alternatives, and does not need to be included in this comparative evaluation.) 

VI.1 Net Present Value 

This performance measure is the net present value of the direct financial costs and benefits that are 
directly paid or received by the Department of Energy. 

The objective of the Present Worth Analysis (PW) is to use a method of economic evaluation that 
compares the sums of discounted dollar costs or benefits of capital investments, replacements, 
operations, maintenance, and dismantlement of two or more systems or operations over their 
anticipated useful life span. The analysis technique identifies the system or operation considered to 
be the lowest-cost alternative for satisfylng a particular need. The PW analysis complies with the 
requirements described by the Office of Management and Budget (OMB) Circular No. A-94, the 
National institute of Standards and Technology (NIST) Handbook 135, and the United States 
Environmental Protection Agency (USEPA) OSWER Directive 9355.3-01. 

The PW analysis approach was applied in the analysis to evaluate the material disposition 
alternatives. The PW techniques sum all the time-equivalent dollar costs attributable to the economic 
alternatives. The positive cash ,flows (salvage value) are treated as negative costs. These costs are 
discounted to the base year and subtracted fiom the total. 

All cash flow amounts are stated in present value constant dollars; hence, all dollars will have the 
same purchasing power. Constant dollars indicate what the same good or service would cost at 
different times if no inflation or deflation exists to change the purchasing power of the dollar. A 
straightforward means was used to express cash flows in constant dollars by establishing a reference 
(base) year for which the value of the dollar is set. 

The constant dollar cash flows are adjusted for opportunity costs associated with their different times 
of occurrence. The adjustment for opportunity cost, called "discounting of cash flows," allows 
converting the constant dollar cash flows occurring at Merent times to a time-equivalent lump-sum 
amount evaluated as of the beginning of the base year. This is accomplished by using an interest rate 
or "real discount rate" which reflects the opportunity cost apart fiom any change in the purchasing 
power of the dollar. Real discount rates do not include the rate of inflation or deflation since the 
cash flows are expressed in constant dollars. The real discount rate was obtained from appendix C of 
the OMB Circular No. A-94, revised February 1996. The discount rate identified in the circular for a 
study period of h t y  years and beyond is 3%. This discount rate was applied to calculate the net 
present value (NPV). The NPVs of each of the economic alternatives were compared in order to , 

iden* the least-cost option. 
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The cost analysis includes all of the financial costs and benefits of the alternatives. These costs 
include both the direct budget allocations to the project and incremental costs to other activities such 
as permitting, monitoring, or other compliance costs. Costs cover the full scope of the project, 
including handling, packaging, storage, transportation, secondary waste management, 
decontamination, disposal, etc. Likewise, financial benefits include both the direct proceeds to the 
project through actions such as sale of recycled. products, and benefits to other activities through 
reduced costs or improved schedules. Hidden costs in overhead accounts are extracted and assigned 
to the alternatives, as appropriate. !n addition, future liabilities are included in the estimate. 

For the Life-cycle Cost calculations, all costs are considered, including long-term costs and costs 
which are common to all alternatives. For example, the Life-cycle Cost for a recycleheuse alternative 
will include not only the cost to perform recycling and secondary waste management activities, but 
also the total OSDF cost (minus the cost for placement of the recycled material), since the OSDF 
cost will be incurred whether or not recycling is implemented. The Life-cycle Cost gives more of a 
"Big Picture" look, indicating the relative impacts of the various disposition alternatives on the 
overall, long-term FEMP remediation scenario. 

VI.2 Total Undiscounted Cost 

This performance measuie is the summation of all direct financial costs and benefits that are directly 
paid or received by the Department of Energy. Undiscounted total costs will be calculated through 
use of a zero discount rate in the analytical spreadsheet. 

The Total Undiscounted Cost will be calculated and expressed in terms of Unit Cost, Incremental 
Cost, and Life-cycle Cost. For the Unit Cost calculation, costs which are common to d l  alternatives 
will not be included, because they will not affect the relative comparison of alternatives. Thus, the 
cost associated with implosion of Plant 4 will not be included since this cost was incurred regardless 
of the dqosition alternative. The Unit Cost indicates the relative short-term costs (and benefits) of 
specific activities required solely to implement a specific alternative, expressed in terms of dollars 
per bank cubic feet. 

The Incremental Cost of each alternative is similar to the Unit Cost, except Incremental Cost is 
expressed in terms of total dollars instead of dollars per bank cubic foot. 

The Life-cycle Cost calculation for Total Undiscounted Cost will include the same cost elements as 
the NPV Life-cycle Cost calculation. However, for the Total Undiscounted Life-cycle Cost, a 
discount rate of zero will be used to express the cost of each alternative in terms of 1996 constant 
dollars. 

VI3 Schedule Impacts 

Schedule impacts will be expressed as the amount of time, measured in months, required to complete 
each alternative, and also as the amount of time that implementing an alternative will reduce or 
lengthen the FEMP remediation schedule (i.e. the "10-year Plan"). Under limited funding scenarios, 
implementation of one alternative may prevent or delay progress in other areas of overall FEMP 
remediation. This performance measure incorporates factors such as the projected demolition 
schedules for OU3 structures, OSDF material placement schedules, availability of recycling services, 
and waste shipment and disposal schedules. 
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VI.4 Local Economic Impacts 

This performance measure captures those economic factors that lie outside of the direct cost analysis 
performed for measures one and two. Some of these economic factors include local economic 
impacts on the surrounding community, employment effects, property values, and the impact of the 
recycled material on the larger market for scrap metal or contaminated scrap metal. 

As money flows into and out of the economy of a region, an economic stimulus may arise over and 
above the direct amount of spending on the alternative. The economic impact will vary over time as 
the spending schedule changes. Each alternative will also have direct employment impacts: an 
increase or decrease in jobs will result with each alternative. The type of jobs created or lost will 
vary based on the skills required, employer, and the type of work involved. Direct manpower 
requirements and timing will flow fiom the financial analysis. Union involvement can be estimated 
based on the resultant job structure. Based on the effect of the alternative on economic impact and 
public acceptance, property values for the community may improve or decline. Finally, if an 
alternative includes the creation of a saleable product, then the impacts of that product on the market 
should be examined. 

Because of the relatively small amount of metal considered in this study (even the 15,200 tons 
scenario would add only a small fiaction to the total amount of steel recycled in the US each year), it 
is assumed that there will be no substantial impacts on the national or regional markets that the 
recycled material would enter. However, the impact on local markets would be more substantial, 
especially for the 15,200 tons scenario. For example, through an existing subcontract with a local 
scrap metal broker, approximately 220 tons of steel fiee-released through the FEMP MRF were sold 
over a period of several months. Free-release and sale of the 15,200 tons is projected to provide 
several years of business for local brokerdrecyclers, which is considered to be a substantial impact. 

To make it possible to direct the limited time and budget for this study to analysis of those 
performance measures that will likely play the larger roles in the decision-making, only a simple 
evaluation of local economic impacts was performed This evaluation will be expressed qualitatively 
to indicate the relative projected impact of each alternative on the local economy, assigning a 'lvalue'l 
of 1,2,3,4, or 5, with "1" coqesponding to the least benefit to the local economy and "5" 
comesponding to the greatest benefit. 

VI5 Institutional Preference 

This performance measure addresses how consistent each alternative is with DOE and EPA policies. 
These can include such policies as preferences for recycle, resource conservation mandates, 
privatization, or obligations to utilize final rather than interim solutions to clean-up. This 
performance measure can also address the views of other federal, state, and local institutions such as 
regulatory agencies. 

With privatization being considered for many DOE functions, it is critical to understand how private 
finns would play a part and how best to involve them. The performance measure will be the amounts 
and kinds of involvement, from traditional management and operations contracting to more 
entrepreneurial arrangements. This will be analyzed based on past experience with similar ventures, 
as well as informal discussions with private firms and experts familiar with private company 
activities. 
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The analysis of institutional issues will be qualitative, and will rely largely on information provided 
by DOE officials, DOE program documentation, and formal comments submitted by USEPA and 
OEPA through the CERCLA process. The result of the analysis of this pedormance measure will be 
a simple qualitative assessment of how well the alternative adheres to these institutional preferences, 
assigning a "value" of 1,2,3,4, or 5, with "1" indicating the lowest institutional preference and "5" 
indicating the highest institutional preference. 

VI.6 Local Social Preference 

This performance measure addresses the relative social preference for each alternative in the local 
area, the larger region, or nationwide. Although national and regional social preferences were 
considered in the analysis, the preferences of the local society received the most attention and had the 
most impact on the "value" assigned to each competing alternative. 

On the national level, key social issues are public preferences concerning interstate shipment of 
radioactive waste and disposal of waste generated out-of-state. In the local area and region, some of 
the key social issues include public acceptance, impact on community services, and the legacy left for 
the community after the alternative is completed. Again, the preferences of the local society greatly 
outweigh those of the regional or national society for this analysis. 

As with local economic and institutional preferences, the evaluation of social impacts is difficult to 
quanw. For this performance measure, public comments received through the CERCLA process, 
community outreach activities, public meetings, and other public input will be used to formulate a 
qualitative assessment of the social impacts of the alternatives. "Values" of 1,2,3,4, or 5 will be 
assigned to the alternatives, with "1" indicating the least preferable and "5" indicating the most 
preferable. 

VI.7 Protectiveness of the Environment 

The environmental protectiveness performance measure addresses potential adverse (or beneficial) 
impacts on the environment, including physical degradation of surrounding or affected ecological 
systems and harmful effects on plants and animals . This performance measure is used to assess 
potential widespread, locakd,  and long- and short-term impacts on entire ecological systems or 
constituents. The performance measure is also used to describe impacts resulting in loss of use of 
natural resources such as land or water. 

A key element of life cycle analysis is the study, not only of the immediate risks for each' alternative, 
but the relative risks avoided (or benefits realized) by not pursuing other alternatives. For example, 
the direct financial benefit of recycle is already captured in the price received for the recycled 
material; the environmental benefits come through the lessened releases of hazardous materials 
during manufacture of virgin steel. These environmental benefits as well as the adverse impacts of 
the alternatives are included in the environmental performance measure. A qualitative analysis of the 
environmental protectiveness of the alternatives will be performed, assigning a "value" of 1,2,3,4, 
or 5, with "1" indicating least protective and "5" indicating most protective. 
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VI.8 Public Health Impacts 

The public health performance measure addresses the operational risk and avoided risk to off-site 
populations associated with each alternative. It addresses potential adverse impacts on the health and 
safety of the surrounding or a f k t e d  off-site human population, for the DOE site, commercial 
dqosal site, recycle facility, commercial decontamination facility, or the avoided steel making sites. 
This performance measure is used to assess potential health impacts to communities from accidents 
involving the release of radioactive or hazardous materials or the dangers of accidents during 
transportation on public roads. 

A quantitative evaluation will be made of the public health impacts of the alternatives, expressed as 
the expected number of fatalities from all activities associated with the alternative. This will be 
based on the Recycle 2000 analyses, PEIS, RVFS, and the ORNL analysis of Building K-3 1 in Oak 
Ridge. 

VI.9 Worker Safety Impacts 

The worker safety performance measure addresses potential adverse impacts and avoided impacts on 
the health and safety of personnel inside the site boundary or any worker associated with the avoided 
virgin metal production. This measure includes the potential impact fiom release of hazardous and 
radioactive materials and conventional industrial accidents. 

A quantitative evaluation will be made of the worker safety impacts of the alternatives, expressed as 
the expected number of fatalities for workers from all activities associated with the alternative. This 
will be based on the Recycle 2000 analyses, PEIS, RVFS, and the ORNL analysis of Building K-3 1 
in Oak Ridge. 

VII. Analysis of Alternatives 

VII.l Analysis of Alternative 1: Placement in On-Site Disposal Facility (OSDF) 

This alternative would result in the metals being dispositioned in the OSDF. The evaluation of each 
of the nine performance measures is described below for alternative 1. 

VII.1.a Net Present Value 

Life-cycle cost elements are as follows: 

w Engineering and design. 

w Construction of facility, roads, etc. 

Utilities interface. 

w Radiological and safety oversight. 

Roads and storm water maintenance. 

Environmental monitoring and compliance. 
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Sampling and analysis. 

Baseline groundwater monitoring. 

On-property transport to disposal. 

Material placement in OSDF. 

Long-term monitoring and maintenance (200 years post closure). 

For the NPV calculation, the life-cycle cost for the 150 tons scenario was approximately $159 
million, and for the 15,200 tons scenario the NFW was approximately $159 million. (See 
Attachment 1 for details of the cost estimate.) 

VII.1.b Total Undiscounted Cost 

For the life-cycle estimate of total undiscounted cost, the calculation described above was repeated 
using a discount rate of zero. The estimate for the 150 tons scenario was approximately $190 
million, and the 15,200 tons scenario was approximately $190 million. (See Attachment 1 for 
.details of the cost estimate.) 

The incremental cost component of total undiscounted cost for placement of 150 tons of steel in the 
OSDF is $6,000, and for the 15,200 tons the incremental cost of steel placement is $600,000. 

For the unit cost component of total undiscounted cost of placement of steel in the OSDF, the 
estimate for both the 150 and 15,200 tons scenarios was $14.63 per bank cu.ft. (See Attachment 1 
for details of the cost estimate.) 

VII.1.c Schedule Impacts 

For the 150 tons scenario, the estimated time to place the steel in the OSDF is less than 1 week, 
assuming a full crew. The corresponding impact on the lO-year Plan is neutral. 

For the 15,200 tons scenario, the estimated time required for the full crew to place the steel is about 3 
months. Assuming that the 10-year Plan includes this time for placement of the steel in the OSDF, 
the impact of this alternative is neutral. 

VII.1.d Local Economic Impacts 

For the 150 tons scenario, the anticipated impact on the local economy of placing the steel in the 
OSDF is negligible because of the relatively small quantity of material being evaluated resulting in a 
"value" of 3. 
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For the 15,200 tons scenario, the impact is more pronounced Placement of the steel in the OSDF 
will have a slight negative impact on the local economy, relative to some of the other alternatives, 
because this alternative will prevent the influx of relatively large quantities of a saleable product 
(scrap steel) into the local market. Based on the anticipated schedule for demolition of OU3 
structures, scrap steel will be generated at a rate of roughly 1,000 to 2,000 tons per year. Several 
local scrap metal recycling and brokerage firms have contacted FDF to express interest in buying the 
scrap metal. As with the other disposition alternatives, placement of the steel in the OSDF will 
negatively impact the local scrap market. The rating for this alternative for impacts to the local 
economy is 2. 

VII.1.e Institutional Preference 

The institutional preference rating for the 150 tons scenario is 3 due to the relatively small amount of 
material being considered. 

For the 15,200 tons scenario, implementation of this alternative rates a 2 for institutional preference 
because disposal of structural steel does not meet DOE policies for recycle and privatization. In 
addition, the EPA waste minimization hierarchy specifies that waste management approaches should 
first attempt to reduce the volume generated, reuse or recycle if source reduction is not feasible (as is 
the case with FEMP scrap steel), and utilize disposal options only as a last resort. As with other 
disposition alternatives, OSDF placement of structural steel is less favored than recyclinglreuse 
alternatives in tern of institutional preference. 

VII.1.f Local Social Preference 

Although the public stakeholders have expressed a clear preference for recycldreuse alternatives over 
disposal alternatives, the social impact for the 150 tons scenario is negligible (3) due to the small 
amount of material under consideration. 

For the larger case of 15,200 tons, this alternative has the lowest public acceptance of all alternatives 
because the local community wishes to minimize the amount of LLW material placed in the OSDF. 
On the national level, onsite disposal is preferable to offsite disposal due to the perceived risks of 
crosscountry transport of radioactive materials and the resistance of some communities to accept 
wastes generated out-of-state. However, disposal alternatives in general are much less preferred by 
the public than recycldreuse alternatives. Furthermore, despite engineering calculations to the 
contrary, the public has expressed their perception that placement of steel in the OSDF increases the 
potential for eventual OSDF failure. Coupled with the siting of the OSDF directly above the aquifer, 
this alternative adds to the long-term legacy for the Fernald community. The result of analysis of this 
alternative for local social preference is 1. 

VII.1.g Protectiveness of the Environment 

As with the other qualitative performance measures for the 150 tons scenario, the rating for 
environmental protectiveness is 3 due to the relatively small quantity of material. 

For the 15,200 tons scenario, this alternative has some positive environmental impacts because it 
prevents direct access to the contaminants on the steel by placement in the OSDF. Implementation of 
this alternative would mitigate the potential migration of contaminants fiom the steel to the 
surrounding environment thereby reducing risks to off-site residents and environmental systems. 

. 
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Institutional controls maintained for the OSDF for the 200-1,000 year design life include continued 
federal ownership of that portion of the FEMP to preclude homesteading, intrusive actions, or facility 
&gradahon; deed restrictions; and passive access controls (e.g. fencing) around the facility to 
prevent unauthorized access or use of the land 

The long-term effectiveness and permanence of this alternative for containing the contamination 
remaining on the metals would depend primarily on the physical integrity of the OSDF. The facility 
will be designed to ensure protectiveness for a minimum of 200 years to a maximum goal of 1,000 
years. Some degree of uncertainty concerning the ability of the federal government (or another entity 
or society as a whole) to maintain long-term (i.e., up to 1,000 years) institutional controls and the 
long-term performance of the engineered system does exist. However, based on available 
engineering data and computer modeling, the long-term effectiveness and permanence of the disposal 
facility would be supported. 

In the general comparison of disposal vs. recycle alternatives, there is a considerable difference in 
environmental impacts because the recycling alternatives eliminate the environmental impacts 
associated with production of new (virgin) steel. Mining and foundry operations negatively impact 
air quality, water quality and aquatic ecology, and land use. 

For air quality impacts, considerable emissions of sulfur dioxide (SO,), nitrogen oxides (NOJ, 
carbon monoxide (CO), hydrocarbons, and particulate matter result from mining of iron ore, 
limestone, and coal, shipping these materials via barge, rail, or truck, burning coal to produce 
electricity, and smelting operations. For each ton of virgin steel produced, approximately 11.8 
pounds of SO, are released to the environment, compared to about 8.8 pounds per ton of steel 
recycled. For SO, alone, disposal alternatives for the 15,200 tons scenario indirectly result in the 
emission of approximately 45,600 pounds more of SO2 than recycling alternatives. (Similar 
estimates for emissions of other air pollutants and impacts on water quality/aquatic ecology and land 
use may be calculated for future applications of the Methodology.) 

In the overall analysis of environmental impacts, the positive effect of isolating the contaminated 
steel in the OSDF is outweighed by the potential negative effects discussed above, resulting in a 
rating of 2 for this performance measure. 

VII.1.h Public Health Impacts 

For the 150 tons scenario, the expected number of fatalities for the public is 3 x 10’. 

For the 15,200 tons scenario, the expected number of fatalities for the public is 1 x lo-‘. 

VII.1.i Worker Safety Impacts 

For the 150 tons scenario, the expected number of fatalities for the work force is 3 s lo-’. 

For the 15,200 tons scenario, the expected number of fatalities for the work force is 3 s lo4. 
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VI13 Analysis of Alternative 2: Off-Site Disposal at  Nevada Test Site (NTS) 

This alternative would result in the steel being packaged at Fernald and shipped by truck to NTS for 
disposal. The evaluation of the nine performance measures is described below for alternative 2. 

VII.2.a Net Present Value 

Lifecycle cost elements are as follows: . Container preparation (including container purchase price). 

a Container packaging. . Container staging prior to shipment. . Container shipping. 

a Container burial at NTS. . Disposal at NTS. . OSDF life-cycle cost (minus steel placement cost). 

For the NPV estimate, the life-cycle cost of the 150 tons scenario was approximately $159 million, 
and for the 15,200 tons scenario it was approximately $177 million. (See Attachment 2 for cost 
estimate details%) 

VII.2.b Total Undiscounted Cost 

For tbe life-cycle estimate of total undiscounted cost, the calculation described above was repeated 
using a discount rate of zero. The estimate for the 150 tons scenario was approximately $191 
million, and for the 15,200 tons scenario it was $212 million. (See Attachment 2 for cost estimate 
detads.) 

For the incremental cost component of total undiscounted cost, the estimate for 150 tons is 
$232,000, and for 15,200 tons it is $22 million. 

For the unit cost component of total undiscounted cost of disposal of the steel at NTS, the estimate 
for the 150 tons scenario was $378 per bank cu.ft., and for the 15,200 tons scenario it was $368 
per bank cu.ft. (See Attachment 2 for details of the cost estimate.) 

VII.2.c Schedule Impacts 

For the 150 tons scenario, the time required to ship the steel to NTS is about 2 weeks, resulting in a 
neutral impact on the 10-year Plan. 
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For the 15,200 tons scenario, the NTS shipping schedule is limited by the availability of material per 
the OU3 facilities demolition schedule. Based on current estimates, the last of the OU3 steel would 
not be available for about 6 years. The impact of shipping the steel offsite as it becomes available 
would be to reduce the 10-year Plan by 3 months. Further 10-year Plan reductions could be 
realized through scheduling of labor for steel shipment during the annual period when the OSDF is 
not accepting material and the expeditious removal of steel piles from OU3 to make the underlying 
soils more readily accessible for excavation and OSDF placement. These potential additional 
schedule reductions have not been quantified. 

VII.2.d Local Economic Impacts 

Analysis of alternative for local economic impacts is very similar to the analysis for alternative 1 
(See Section VII.l.d), resulting in a rating of 1 for the 150 tons scenario, and 2 for the 15,200 tons 
scenario. Offsite disposal could have a slightly positive impact on the local economy over onsite 
dsposal through revenues to local transportation f m  for cross-country transport to NTS. 
However, this positive impact is outweighed by the negative impact of preventing the scrap steel 
fiom entering the local market. 

VII.2.e Institutional Preference 

Since this alternative does not meet DOE or EPA policies for recycle and privatization (See Section 
W. 1.e for a more thorough discussion), it is rated the same as alternative 1 for this performance 
measure (3 for the 150 tons scenario and 2 for the 15,200 tons scenario). 

VII.2.f Local Social Preference 

Public acceptance of this alternative is higher than for onsite disposal but lower than for any of the 
recycldreuse alternatives. (See Section VII. 1.f for a more thorough discussion.) Therefore, the 
social impact of this alternative is rated as 1 for the 150 tons scenario and 2 for the 15,200 tons 
scenario. 

VII.2.g Protectiveness of theEnvironment 

Impacts to the environment would be similar to those identified for alternative 1 (See Section 
W. Lg), with the following differences. NTS is located in an area with considerably less human 
population than the F E W  area, the NTS region is arid, and the NTS facility is not sited directly 
above a sole-source aquifer. These factors would make the NTS alternative slightly preferable to the 
OSDF alternative with respect to environmental impacts. 

However, because of the negative environmental impacts associated with the production of virgin 
steel (made necessary because disposal options prevent the scrap steel from entering the recycling 
market), the overall analysis for this performance measure results in a rating of 3 for the 150 tons 
scenario, and 2 for the 15,200 tons scenario. 

VII.2.h Public Health Impacts 

For the 150 tons scenario, the expected number of fatalities for the public is 7 x lo4. 

For the 15,200 tons scenario, the expected number of fatalities for the public is 6 I 10'. 
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VII.2.i Worker Safety Impacts 

For the 150 tons scenario, the expected number of fatalities for the work force is 3 x 10”. 

For the 15,200 tons scenario, the expected number of fatalities for the work force is 3 x loJ. 

VI13 Analysis of Alternative 3: Off-Site Commercial Disposal Facility (Envirocare) 

This alternative would result in the steel being packaged in gondola cars in combination with dried 
pit waste fiom OU1 and shipped by rail to Envirocare for disposal. The evaluation of the nine 
performance measures is presented below for this alternative. 

VII3.a Net Present Value 

Life-cycle cost elements are as follows: 

8 Container leasdpurchase and preparation for packaging. 

H Container packaging. 

H Container staging prior to shipment. 

Container shipment. 

8 Disposal of steel at Envirocare. 

Container return shipment. 

8 Container maintenance. 

8 OSDF life-cycle cost (rmnus steel placement cost). 

For the NPV calculation, the life-cycle cost for the 150 tons scenario was approximately $159 
million, and for the 15,200 tons scenario it was approximately $161 million. (See Attachment 3 for 
cost estimate details.) 

VII3.b Total Undiscounted Cost 

For the life-cycle estimate of total undiscounted cost, the calculation described above was repeated 
using a discount rate of zero. The estimate for the f50 tons scenario was approximately $190 
million, and for the 15,200 tons scenario it was $193 million. (See Attachment 3 for cost estimate 
details.) 

The incremental cost for this alternative is $58,000 for 150 tons of steel, and $3 million for 15,200 
tons. 

For the unit cost component of total undiscounted cost of disposal of steel at Envirocare, the estimate 
for 150 tons is $94 per bank cu.ft., and for 15,200 it is $65 per bank cu.ft. (See Attachment 3 for 
cost estimate details.) 
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VII3.c Schedule Impacts 

Schedule impacts for the Envirocare disposition alternative are essentially the same as for the NTS 
disposal alternative. For the 150 tons scenario, the 2 weeks required for shipment would have a 
neutral impact on the 10-year Plan. 

For the 15,200 tons scenario, the shipment schedule would be spread over 6 years based on material 
availability and the impact on the 10-year Plan would be a reduction of 3 months (with potential 
additional reductions as discussed in Section W.2.c). 

VI13.d Local Economic Impacts 

Impacts to the local economy for this alternative are the same as for alternative 2 (See Section 
W.2.d). Therefore, the rating for this performance measure is 3 for the 150 tons scenario, and 2 for 
the 15,200 tons scenario. 

VI13.e Institutional Preference 

The institutional impacts of this alternative are the same as for alternative 2 (See Section VIL2.e). 
Therefore, the rating for this performance measure is 3 for the 150 tons scenario, and 2 for the 
15,200 tons scenario. 

VI13.f Local Social Preference 

The social impacts of this alternative are the same as for alternative 2 (See Section W.2.f). 
Therefore, the rating for this performance measure is 3 for the 150 tons scenario, and 2 for the 
15,200 tons scenario. 

VIL3.g Protectiveness of the Environment 

Since the Envirocare facility is located in a desert region similar to the NTS region, the 
environmental impacts of this alternative are the same as for alternative 2 (See Section VII.2.g). 
Therefore, the rating for this performance measure are 3 for the 150 tons scenario and 2 for the 
15,200 tons scenario. 

VII3.h Public Health Impacts 

For the 150 tons scenario, the expected number of fatalities for the public is 3 x lom5. 

For the 15,200 tons scenario, the expected number of fatalities for the public is 2 x lo4. 

VII3.i Worker Safety Impacts 

For the 150 tons scenario, the expected number of fatalities for the work force is 3 x lo5, 

For the 15,200 tons scenario, the expected number of fatalities for the work force is 3 x lo4. 
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MI.4 Analysis of Alternative 4: On-Site Unrestricted Release (FEMP MRF) 

This alternative would result in the steel being decontaminated in the FEMP MRF using existing 
systems and sold to a local dealer as clean scrap. The evaluation of the nine performance measures is 
described below for alternative 4. 

- 

VIL4.a Net Present Value 

The lifeqcle cost elements are as follows: 

8 Transportation of steel to the MRF. 

8 Decontamination of steel by abrasive blasting. 

8 Free-release surveying. 

H Loading and transportation of clean steel to RIMIA. 

8 Scrap value of clean steel. 

8 Disposal of secondary waste at NTS. , 

8 OSDF life-cycle cost (minus steel placement cost). 

For the NPV calculation, the life-cycle cost for the 150 tons scenarion was $159 million, and for 
15,200 tons it was approximately $164 million. (See Attachment 4 for cost estimate details.) 

VII.4.b Total Undiscounted Cost 

For the life-cycle estimate of total undiscounted cost for processing steel through the onsite MRF, the 
calculation described above was repeated using a discount rate of zero. The estimate for the 150 tons 
scenario was approximately Sl91 million, and the 15,200 tons scenario was approximately $197 
million. (See Attachment 4 for details of the cost estimate.) 

The incremental cost for 150 tons is $82,000, and for 15,200 tons it is $7 million. 

For the unit cost component of total undiscounted cost for onsite MRF processing of the steel, the 
estimate for the 150 tons was $134 per bank cu.ft., and for the 15,200 tons scenario it was $132 
per bank cu.ft. (See Attachment 4 for cost estimate details.) 

VII.4.c Schedule Impacts 

For the 150 tons scenario, onsite MRF activities would require approximately 10 weeks, resulting in 
a neutral impact on the 10-year Plan. 

000028 
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For the 15,200 tons scenario, onsite MRF activities would require approximately 21 years, resulting 
in an impact to the 10-year Plan of approximately +11 years. (These estimates are based on 
published production rates for the existing MRF abrasive blasting system assuming a normal one 
shift per day, 40 hour work week with a blasting crew of two workers, and manual fiee-release 
surveying methods. The total time estimate of 2 1 years would be sigrufcantly reduced by 
incorporating improved decontamination capabilities, automated surveying techniques, increased 
crew size, or added work shifts. However, the cost estimates would then need to be modified 
accordingly.) 

. 

V11.4.d Local Economic Impacts 

The positive impact of the 150 tons scenario on the local economy would be slight due to the 
relatively small amount of material being evaluated. Therefore, the rating for the 150 tons scenario is 
3. 

However, as discussed in Section W. 1 .d, the recycleheuse alternatives generate a saleable product 
(clean scrap steel) so they generally have a favorable economic impact as compared to the disposition 
alternatives. The onsite MRF alternative provides an additional stimulus to the local economy 
because it provides meaningfid work for the local labor force (decontamination activities) and the 
scrap steel would likely enter the local scrap market rather than the market near an offsite MRF. 
Therefore, for the 15,200 tons scenario, the rating for this performance measure is 4. 

VII.4.e Institutional Preference 

Due to the relatively small amount of steel in the 150 tons scenario, the institutional impact of this 
alternative is rated as 3. 

However, as discussed in Section W. Le, the recycleheuse alternatives are preferable to the disposal 
alternatives in terms of DOE and EPA policies and guidelines. Therefore, the rating for this 
perfomance measure for the 15,200 tons scenario is 4. 

VII.4.f Local Social Preference 

Due to the relatively small amount of material in the 150 tons scenario, the rating for this 
performance measure is 3. 

However, as discussed in Section VII. l.f, public comments indicate a very strong preference for 
recycleheuse alternatives over disposal alternatives. Therefore, the rating for this alternative for the 
15,200 tons scenario is 4. 

VII.4.g Protectiveness of the Environment 

Due to the relatively small amount of material in the 150 tons scenario, the rating for this 
performance measure is 3. 

However, as discussed in Section VII. l.g, the recycleheuse alternatives are preferable to the disposal 
alternatives because the environmental benefits of isolating contaminants through disposal are 
outweighed by the environmental detriments associated with virgin metal production. Therefore, the 
rating for this performance measure for the 15,200 tons scenario is 4. 
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VIL4.h Public Health Impacts 

For the 150 tons scenario, the expected number of fatalities for the public is 7 x loJ. 

For the 15,200 tons scenario, the expected number of fatalities for the public is 2 ;I lW.  

VIL4.i Worker Safety Impacts 

4 6 5  

For the 150 tons scenario, the expected number of fatalities for the work force is 5 x 

For the 15,200 tons scenario, the expected number of fatalities for the work force is 4 I loa. 

VIIS Analysis of Alternative 5: Vendor Decontamination and Freewelease (Vendor MRF) 

VII.5.a Net Present Value 

Life-cycle cost elements are as follows. (See Attachment 5 for details of the cost estimates.) 

Container purchase and preparation. 

8 Container packaging and staging prior to shipment. 

Container shipping to vendor MRF. 

Container unloading. 

Steel decontamination. 

Surveying for fiee-release. 

8 Market value of scrapsteel. 

8 Shipment of empty containers and secondary waste back to FEMP. 

Secondary waste disposal at NTS. 

OSDF life-cycle cost (minus steel placement cost). 

For the NPV calculation, the life-cycle cost for the 150 tons scenario was approximately $159 
million, and for the 15,200 tons the NPV was approximately $186 million. 

VII.5.b Total Undiscounted Cost 

For the life-cycle estimate of total undiscounted cost for the vendor (offsite) MRF, the calculation 
described above was repeated using a discount rate of zero. The estimate for the 150 tons scenario 
was approximately $191 million, and for the 15,200 tons it was approximately $222 million. 

The i n m e n t a l  cost for 150 tons is $330,000, and for 15,200 tons it is $32 million. 
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For the unit cost component of total undiscounted cost, the estimate for the 150 tons is 
app rmrimately S 3 8  per bank cu.R, and for the 15,200 tons scenario it is approximately $535 per 
b a n k a d .  

VII5.c Schedule Impacts 

For the 150 tons scenario, the time required to implement this alternative is 16 weeks, resulting in a 
neutral impact to the 10-year Plan. . 

For the 15,200 tons scenario, assuming the same vendor production rate as for the Plant 7 steel 
recycling subcontract, the time to implement this alternative is 15 years, with a corresponding 
impact to the 10-year Plan of an additional 6 years. (Significant decreases to the 15 year 
implementation time would likely result from more efficient vendor operations, as compared to the 
Plant 7 subcontract. Vendor MRF activities would be administered through subcontracts in which 
faster throughput requirements could be dictated. Also, Basic Ordering Agreements (BOAS) for 
vendor steel recycling services could be established through which steel from several OU3 facilities 
would be processed by multiple vendors simultaneously, thereby bringing the total time required to 
implement this alternative in line with the 6 year OU3 facilities demolition schedule. These measures 
could result in reductions to the 10-year Plan schedule similar to those discussed in Section VII.2.c.) 

VII5.d Local Economic Impacts 

As discussed previously, the positive economic impacts of the recyclinglreuse alternatives would be 
slight for the 150 tons scenario due to the small amount of material being considered. Therefore, the 
rating for this performance measure for the 150 tons scenario is 3. 

The positive economic impacts of the 15,200 tons scenario would be more pronounced. However, 
the ofiite vendor alternatives would result in the scrap steel entering markets far removed from the 
F d d  area (probably in Pennsylvania or Tennessee), as opposed to the onsite MRF alternative 
through which the scrap would enter the local market. Therefore, the impact on the local economy of 
offsite MRF processing for the 15,200 tons scenario is 2. 

VII5.e Institutional Preference , 

Due to the relatively small amount of steel in the 150 tons scenario, the positive institutional impact 
of this alternative is slight. Therefore, the rating for this performance measure is 3. 

However, as discussed previously, the impact for the 15,200 tons scenario would be more 
pronounced. Since recycldreuse alternatives are preferable to disposal alternatives in t e r n  of 
meeting DOE and EPA policies and guidelines on waste minimization, recycling, and privatization, 
the rating for this performance measure for the 15,200 tons scenario is 4. 

VII5.f Local Social Preference 

Due to the relatively small amount of steel h the 150 tons scenario, the positive social impact of this 
alternative is slight. Therefore, the rating for this performance measure is 3. 

However, the positive social impact of the recycldreuse alternatives would be more pronounced for 
the 15,200 tons scenario. The rating for this performance measure for the 15,200 tons scenario is 4. 
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VII5.g Protectiveness of the Environment 

Because of the relatively small amount of material for the 150 tons scenario, the positive 
environme!ntal impacts of this alternative would be slight, resulting in a rating of 3. 

However, as discussed in Section W.l.g, the recycldreuse alternatives are preferable to disposal 
alternatives because the environmental benefits of isolating contaminants through disposal are 
outweighed by the environmental detriments associated with virgin metal production. Therefore, the 
rating for this performance measure is 4. 

VII5.h Public Health Impacts . 

For the 150 tons scenario, the expected number of fatalities for the public is 9 x loQ. 

For the 15,200 tons scenario, the expected number of fatalities for the public is 2 x lo3. 

VII.5.i Worker Safety 

For the 150 tons scenario, the expected number of fatalities for the work force is 5 x lo5. 

For the 15,200 tons scenario, the expected number of fatalities for the work force is 5 x lo3. 

VII.6 Analysis of Alternative 6: Melt of Metal and Box Fabrication (Recycle 2000) 

VII.6.a Net Present Value 

The life-cycle cost elements are as follows. (See attachment 6 for cost estimate details.) 

8 

8 Container packaging and staging. 

8 

8 

8 

Container purchase and preparation for packaging. 

Container shipment to the metal melt facility. 

Melt steel and fabricate containers. 

Transport fabricated boxes and secondary waste to FEMP. 

8 

8 

8 

Secondaty waste disposal at NTS. 

Value of the boxes produced. 

OSDF life-cycle cost (minus steel placement cost). 

For the NPV estimate, the life-cycle cost for the 150 tons scenario is approximately $159 million, 
and for the 15,200 tons it is approximately $189 million. 
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VII.6.b Total Undiscounted Cost 

For the life-cycle estimate of total undiscounted cost for the Recycle 2000 alternative, the calculation 
described above was repeated using a discount rate of zero. The estimate for 150 tons is 
approximately $191 million, and for 15,200 tons it is approximately $225 million. 

The incrematal cost for 150 tons is $362,000, and for 15,200 tons it is $35 million. 

For the unit cost component of total undiscounted cost, the estimate for the 150 tons scenario is 
approximately S 9 0  per bank cu.ft., and for 15,200 tons it is approximately $586 per bank cu.k 

VII.6.c Schedule Impacts 

For the 150 tons scenario, the time required for implementation of this alternative is 5 weeks, with a 
corresponding neutral impact to the 10-year Plan. 

For the 15,200 tons scenario, the schedule impacts would be dependent upon the availability of steel 
per the OU3 facilities demolition schedule and would therefore be essentially the same as discussed 
in Section W.2.c. The time required to implement this alternative is 6 years with a corresponding 
decrease to the 10-year Plan of 3 months. 

VII.6.d Local Economic Impacts 

The impacts on the local economy for the relatively small 150 tons scenario would be minimal, 
resulting in a rating of 3. 

For the 15,200 tons scenario, the econokic impacts would be more pronounced, although the 
positive impacts would not be felt in the local marketplace. Therefore, the rating for this 
performance measure for the 15,200 tons scenario is 2. 

VII.6.e Institutional Preference 

The rating for this performance measure for the 150 tons scenario is 3 because of the relatively small 
amount of material being considered 

However, for the larger case of 15,200 tons, the positive institutional impact would be more 
pronounced. As discussed previously, recycleheuse alternatives generally rate higher than disposal 
alternatives for this performance measure. This particular alternative has the added advantage of 
specifically supporting the DOE Recycle 2000 initiative, resuIting in a rating of 5. 

VII.6.f Local Social Preference 

Due to the relatively small volume of material in the 150 tons scenario, the rating is 3. 
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As discussed previously, public stakeholders definitely favor the recycling/reuse alternatives to the 
disposal alternatives. This particular alternative is favored over the other recycleheuse alternatives 
because the public is somewhat concerned about DOES ability to ensure that all free-released 
materials are 100% "clean." Therefore, for the 15,200 tons scenario, the rating for this performance 
measure is 5. 
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VII.6.g Protectiveness of the Environment 

Because the amount of material in the 150 tons scenario is relatively small, the rating for this 
performame measure is 3. 

However, as discussed previously, recycleheuse alternatives outperform disposal alternatives in 
terms of environmental impact due to the pollution prevention benefits of avoided virgin steel 
production. Therefore, the rating for this performance measure for the 15,200 tons scenario is 4. 

VII.6.h Public Health Impacts 

The expected number of fatalities for the public for the 150 tons scenario is 9 x 10’. 
. 

For the 15,200 tons scenario, the expected number of fatalities for the public is 2 x lo3 

VII.6.i Worker Safety Impacts 

For the 150 tons scenario, the expected number of fatalities for the work force is 3 x lo5 

For the 15,200 tons scenario, the expected number of fatalities for the work force is 2 x lo3. 

VII.7 Analysis of Alternative 7: Vendor-operated FEMP MRF (Privatized FEMP MRF) 

VII.7.a Net Present Value 

Life-cycle cost elements are as follows. (See Attachment 7 for cost estimate details.) 

Load steel onto trailers and transport to on-site MRF. 

Decontaminate steel. 

8 Survey steel for fiee-release. 

8 Load clean steel onto trailers and move to RIh4I.A. 

8 Scrap value of clean steel. 

8 Secondary waste disposal at NTS. 

8 OSDF life-cycle cost (minus steel placement cost). 

For the NPV estimate, the life-cycle cost to process steel through the privatized MRF for the 150 
tons scenario is approximately $159 million, and for 15,200 tons it is approximately $172 million. 

VII.7.b Total Undiscounted Cost 

For the life-cycle estimate of total undiscounted cost, the calculation described above was repeated 
using a discount rate of zero. The estimate for 150 tons is approximately $191 million, and for the 
15,200 tons scenario it is approximately $206 million. 
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The incremental cost for 150 tons is $170,000, and for 15,200 tons it is $16 million. 

For the unit cost component of total undiscounted cost, the estimate for 150 tons is approximately 
S276 per bank cu.fL, and for 15,200 tons it is approximately $275 per bank C U . ~  

VII.7.c Schedule Impacts 

Implementation of the privatized omite MRF alternative would have the same schedule impacts as 
the osi te  vendor operated MRF (See Section W.5.c). 

For the 150 tons scenario, the time to implement this alternative is 16 weeks, With a corresponding 
neutral impact to the 10-year Plan. 

’ 

For the 15,200 tons scenario, the time to implement is 15 years, with a corresponding impact to the 
10-year Plan of an additional 6 years. 

Again, as discussed in Section VIIS.c, the time to implement this alternative could be brought more 
in line with the 6-year OU3 demolition schedule through appropriate subcontract requirements. 

VII.7.d Local Economic Impacts 

The local economic impacts for this alternative are essentially the same as for alternative 4. The 
rating for this performance measure for the 150 tons scenario is 3; and for the 15,200 tons scenario, 
the rating is 4. 

VII.7.e Institutional Preference 

For the 150 tons scenario, the rating for this performance measure is 3 dut to the relatively small 
amount of material being considered. 

For the 15,200 tons scenario, the impact is more pronounced. This alternative carries all the same 
institutional benefits of alternative 4, with the added benefit of supporting DOE’S privatization 
initiative. Therefore, the rating for this performance measure for the 15,200 tons scenario is 5. 

VII.7.f Local Social Preference 

The social impacts of this alternative are essentially the same as for alternative 4. The ratings for 
this performance measure are 3 for the 150 tons scenario, and 4 for the 15,200 tons scenario. 

VII.7.g Protectiveness of the Environment 

Again, since this alternative is essentially the same as alternative 4 in terms of environmental 
impacts, the ratings for this performance measure are 3 for the 150 tons scenario, and 4 for the 
15,200 tons scenario. 

VII.7.h Public Health Impacts 

The expected number of fatalities for the public is 7 x 10” for the 150 tons scenario. 

For the 15,200 tons scenario, the expected number of fatalities for the public is 2 x lo3. 
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VII.7.i Worker Safety Impacts 

For the 150 tons scenario, the expected number of fatalities for the work force is 5 x loJ 

For the 15,200 tons scenario, the expected number of fatalities for the work force is 4 x lo4. 

VIII. Summary 

The information presented in this document and in the corresponding Disposition Summary Matrix 
tables is a compilation of the best data currently available and may be used as a tool to aid decision 
makers in arriving at an ultimate conclusion on the question of how best to disposition the strucaaal 
steel from Plt. 4 and throughout the FEMP. This information comprises the analysis phase of the 
F d d  Metals Disposition Methodology as it applies to the cases of 150 tons of steel from Plt. 4 
and 15,200 tom of steel €tom OU3. 

However, as stated previously, the "Fernald Metals Disposition Methodology" was designed to be a 
"living" document which may be modified and revised as conditions change. Much of the 
information presented is based on best estimates rather than data generated from completed projects 
and activities. As the physical work of remediation projects is undertaken and "hard" data and better 
information become available, the Disposition Summary Matrix tables willd be updated to reflect 
changes which could significantly impact the comparison of alternatives. Additionally, as new 
technologies and approaches become available in the future, they will be evaluated and included in 
the Disposition Summary Matrix tables, as appropriate. 

M. Recommendationflath Forward 

The information presented in the Matrix tables, and the corresponding text, will be used as the focal 
point for a dialogue between DOE decision makers, FERMCO, the regulators, and stakeholder 
groups to discuss the issues surrounding disposition of scrap steel from OU3 remediation. In some 
cases, particularly for the qualitative performance measures, group discussions should facilitate the 
views of some participants being expressed more clearly. The Matrix will be updated to incorporate 
a better understanding of stakeholder preferences, DOE policies, or EPA requirements. 

During the discussion of the results reported in the Matrix, it may become obvious that one or more ' 
alternatives are clearly inferior or unacceptable. These alternatives should be deleted fiom the 
Matrix and not be considered during the decision phase of the Methodology, as described below. 

For the final decision phase, several standard, structured methods are available to analyze the 
tradmffk between competing disposition alternatives. The most prominent methods available for this 
analysis include multiattribute value theory (MAVT), multiattribute utility theory (MAUT), and the 
analytical hierarchy approach (AHP), which are described in greater detail in Section 5 of the actual 
Methodology document. These methods are tools to be used by the decision makers to help rank and 
choose among alternatives, but are not intended to replace the decision makers. 
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Based on the quantity and quality of the information used to generate the Matrix tables for this 
particular application of the Methodology, h4AVT appears to be the most suitable method for 
completing the decision phase. MAVT is probably the most widely used tool for analyzing 
multiattribute problems. MAVT includes the following operational steps: 

Evaluating each alternative separately for each performance measure (scaling). 

8 Assigning weights or ranking factors to each performance measure. 

Aggregating the performance measure weights and the scaling evaluations to obtain an 
overall measure of worth (additive or multiplicative value function). 

rn Conducting sensitivity analyses and making final recommendations. 
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Disposition Summary Matr ix for the 150 Tons Scenario 
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TABLE B 

Disposition Summary Matrix for the  15,200 Tons Scenario 

000041 



r 

4 6 5  q , w- 
0 

Lo 
b 
(v 
(I, 

e 

+ 0 

CD 
03 
Lo 
(I, 

e 

+ 
0 

Lo 
m 
m 
(I> 

e Zl 
cu 
(v 
(v 

E 
1 
Lo - 

L 

!$i 
5 
W 
L 

E 
1 

(v 
- Il 

b 
Q, 
F 

L 
n 
0 

000042 



W 
K a 

5 
5 

m ;  

1 0 
X cv 
c 

? 0 
X cv 
c 

cn 
hll- z 

? 0 
X 
c 

? 0 
X cv 
c 

L n 'cn 
0 

? 0 
X cv 
c 

v) w 

a 

? 
0 
X 
Lo 

c 

d- 

? 
0 

X cv 
F d- 

? 
0 
X 
d- 

F 

cv 
3 
0 
X cv 
c 

cv 

? 0 
X 
m 
7 

cv 
? 0 
X 
c 

7 

? 
0 

X 
m 

F 

1 

r! 0 Ja 
c c 

000043 



ATTACHMENT I 

Cost Estimate Details for  Alternative 1 : 
Placement in On-Site Disposal Facil ity (OSDF) 
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ATTACHMENT 2 

Cost Estimate Details for Alternative 2: 
Off-Site Disposal at Nevada Test Site (NTS) 
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ATTACHMENT 3 

Cost Estimate Details for  Alternative 3: 
Off-Site Commercial Disposal Facility (Envirocare) 

00005% 



- - 

I, 
0 

0 
m 

3 
)D 

A 

n 
- 

11 
D 
D 
D 
N 

2 - 

2 
-L 

i 
Lo 

P 
Lo 

2 
- 

N 
0 
0 cn 

- - 

il) 
0 - 

tl) 
A 
-.n 
2 
i w - 

CI) 
A 
b 

b 
2 
P 
w 

1 
4 6 . "  

H itl) i- 
0 IO IO 

I /  

2 
-Q) 

2 
'b 
P 
w 

tl) 
A 

I 
f I t n  

in I-; 
2 2  
P w It 10 
i 

N N  i 
0 0  
0 0  m - 4  

I i /  
N NIN N 
0 0 I010 
0 1W I N  IN 

IO ILo ICD 

000056 



4 6 5  

2 
2 
-o, 

t 
0 

U N  

5 ) -  

a io a I O  

- 

I 
n I(I, 
0 10 

* I )  
0 IO 

* n  a IO I) 
0 

* 
A 2 

E j r l w  't It io 1-E w 
I i  

n(I,(I, a I-. I-. 

N 
0 
W 
W 

N IN 
3 io 
P io 

i 
3 ! W  

N N  
D io 
w 1w -.o 

0000sc;i' 



u u u  n n n  
Z : = 8  
o n c  

I I  

000058 



- 
I 

4 6 R  -2.;. 

I 
i 

tl, ~tl, i 
0 IO 1 

I 

! 

-Q) I-Q) 

2 12 

tl, i t l ,  
-5 I-. 

.k I i  
w I W  

I) 
J 
A I  
r )  

r )  
ID 
3 

n 

- 

U 
u 
u 
P 
A 
n 
P 

A 

n 

- 

h) 
0 

2 

- - 

e9 
0 - 

tl, -. 
-Q) 

2 
i 
0 - 

f 
I! 
Q) 

.k 
W - 

N 
0 
N 
P 

L - 

~i IW p w 

n C A I -  

i 

tl, 

b "a i b  
- - I - ' -  
2 I!12:2 

rr? I '  ir?!? tr! 
b b i2 

0 
9, 

2 %  
g 2 !  

i 
0 

o o i o  10 
w O I W  I W  
ul P I 0  !N 

I '  
l i  000055) 



4 6 5  L- 
1 t l , I t l ,  
, I - L  I 

T 

i 
I 
I 

N I N  
D IO 
D IO 

T 
I 

I 
(A Itl) 
0 10 

I 

I 

b ib 

i 'b 

i 
2 !2 
2 12 

I P  w I W  

W 
W 
00 

tl, 
0 - 

2 
2 
b 

P w - 

2 
2 
b 

i 
W - 

i 
I 

1 
tl, I t 4 9  

2 12 
P iP 

-. I - L  

b ib 

w I W  

I2 
I b 
I -J 

I W  F w 



I I  
I 

p - 
u) 8 i  
-4 

s 

000061 



ATTACHMENT 4 

Cost Estimate Details for Alternative 4: 
On-Site Unrestricted Release (FEMP MRF) 
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ATTACHMENT 5 

Cost  Estimate Details for Alternative 5: 
Vendor Decontamination and Free-release (Vendor MRF) 
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ATTACHMENT 6 

Cost Estimate Details for Alternative 6: 
Me l t  of Metal  and Box Fabrication (Recycle 2000) 
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ATTACHMENT 7 

Cost Estimate Details for Alternative 7: 
Vendor-operated FEMP MRF (Privatized FEMP MRF) 
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