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PUBLIC WORKSHOP ON
THE RECYCLING METHODOLOGY/PLANT 4 CASE STUDY

7-9 p.m. on November 7, 1996 in Alpha Building, Classroom B

Introduction ' Mike Jacobs, DOE-FEMP
e Recap of June 11 Meeting

Workshop Objectives John Trygier, DOE-FEMP
e Walk through application of Recycling Methodology and the Plant 4
Case Study

e Collect public feedback on ranking and weighting process
¢ Identify path forward and opportunities for future public involvement

General Recap of Methodology ' Pete Yerace, DOE-FEMP

Life Cycle Analysis Phase Bob Lehrter, FDF
e Description of Matrix
e Description of Disposition Alternatives
¢ Description of Performance Measures
e Exercise 1: Ranking the Alternatives for Plant X
e FExercise 2: Assigning Weight Factors to Performance Measures

Break {and tabulation)

.Results of Exercises Bob Lehrter
Plant 4 Case Study (150 tons vs. 15,200 tons) Bob Lehrter
Decision Phase Pete Yerace

¢ Discussion of how to evaluate inputs
e Selection of most desirable alternative

Future Stakeholder Input and Path Forward John Trygier

Adjourn
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OVERVIEW OF MULTIPLE CRITERIA

DECISION MAKING
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STEP 1: DEFINE DECISION CRITERIA

Decision criteria are those variables that are used in the process of evaluating
alternatives and making the decision:

f—

Cost -- Net Present Value

Cost -- Total Undiscounted Cost
Schedule Impacts

Local Economic Impacts
Institutional Preference

Local Social Preference
Protectiveness of the Environment

Public Health Impacts

A A AR i

Worker Safety Impacts
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STEP 2: DEVELOP MEASUREMENT SCALES FOR QUANTIFYING THE

DEGREE TO WHICH OBJECTIVES ARE ACHIEVED

Decision Criteria Performance Measure Range for 15,200 tons of metal
(measurement scale) Best Score Worst Score
Cost Net Present Value $159M w_ 8OM
Cost Total Undiscounted Cost $190M $225M
Schedule Impacts Time to completion 1 week 21 years
Local Economic Impacts Scale of 1 to 5 5 1
Institutional Preference Scaleof 1 to 5 5 1
Local Social Preference Scale of 1 to 5 5 1
Protectiveness of the Scale of 1 to 5 5 1
Environment
Public Health Impacts Expected number of fatalities in 0.0020 ** 0.068 **
total population
Worker Safety Impacts Expected number of fatalities in 0.0025 ** 0.011 **
total population

** Note that for all alternatives, the expected number of fatalities is always less than 1.
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STEP 3: VALUE STRUCTURE: QUANTIFYING PREFERENCES BY
ASSESSMENT OF WEIGHTING FACTORS

Assess weights to represent preferences -- “willingness to pay” to achieve
benefits or avoid adverse impacts of various types.

The weights reflect judgments regarding the relative value of making
improvements according to one objective (e.g., reducing public health

impacts) relative to making improvements according to another objective
(e.g., reducing cost).

Rate the performance measures by assigning weighting factors on the
worksheet provided and submit the worksheet.
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STEP 4: COMBINE SCORES ON INDIVIDUAL DECISION CRITERIA

INTO AN OVERALL RATING FOR THE ALTERNATIVE

Use a weighted linear additive scoring rule. This scoring rule provides a
weighted linear sum of the performance measure scores, normalized by the
sum of the weights.

The weighted linear additive scoring rule favors alternatives that score best
on the criteria with the greatest weights.

Rating for j-th alternative = W, T, = Wt Wy Wil L Wl

100

T [ o

Pomamdd

w; = Weight of i-th performance measure
r. = Score of j-th alternative on the i-th @Qmo::m:oo measure
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STEP 5: PERFORM SENSITIVITY ANALYSIS

This is the most important step

Sensitivity analyses analyze the implications of alternative value judgments
(weighting factors) or alternative scores on the priority ranking of
alternatives. Sensitivity analyses are conducted to determine whether
plausible changes in weights or scores have a significant impact on the
ranking of alternatives.

Weights or scores may be changed individually or simultaneously to
examine the following: |

--  What is the critical decision criterion?

- When do specific alternatives reverse positions in ordering?

--  'What maximum, minimum, or target values result in alternatives
reversing positions in ordering?

000014
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November 1996

FEMP Recycling, Waste Minimization and
Pollution Prevention Initiatives

Plant 7 Steel
Recycling

Of 761 tons of Plant 7
structural steel, 460 .
tons were decontami-
nated and recycled by
Alaron, near

o B Pittsburgh, Pa. The

" FEMP File Photo: 5848-170 remaining 300 tons
were returned to the Fernald Environmental
Management Project (FEMP) for storage and
are available for future recycling efforts.

Material Release Facility
A total of 275 tons of scrap
steel, including 120 tons of
furnace pots, 40 tons of battle-
ship steel, 60 tons of miscella-
neous |-beams, and other steel,
have been decontaminated and
free released for sale. The steel
“was decontaminated using
steam detergent spraying. The
majority of steel has been sold and removed
from the site. Additional decontamination
activities are planned in this facility.

Grit Blast Project

This project entails size-reducing and grit blast-
ing structural steel (mainly |-beams from the
Plant 1 Ore Silo Project) for free release. To
date, approximately 10 tons of steel have been
processed. :

Poly-Peanut Reuse (polystyrene)

Packaging “peanuts” are separated from the
boxes at RIMIA before they are broken down
and transported to a local company for reuse.
To date, more than 70 bags of peanuts have
been reused, saving valuable landfill space and
avoiding disposal costs.

Copper Recycling .

An engineering study was awarded to MSC Inc.,
of Oak Ridge, Tenn., to size reduce (shred) and
decontaminate 30 tons of the 1,500 tons of
copper on site for free release and subsequent
sale. The copper is wrapped with asbestos
insulation and is potentially radiologically con-
taminated. Material processing began in August
1996. :

“Green Is Clean” Program ,

The FEMP is currently achieving 55 percent

recovery rate of trash, originally destined as .

low-level radioactive waste (LLW), by diverting

it to a sanitary landfill. Cost savings to date are
approximately $393,000. A total of

@ 74,000 cubic feet of trash have been
diverted.

Receiving Incoming Material Inspection Area
(RIMIA) Packaging Material Segregation

Certain products received at RIMIA and
destined for the contaminated area are
removed from shipping packages and !
placed into reusable crates. The clean [ ;
packaging is then recycled. To date,
cost.savings are approximately

$35,000; a total of 5,250 cubic feet of clean
packaging have been diverted. '

Paper Recycling

Due to declining paper markets, Fluor
Daniel Fernald is now using a “credit”
to pay for recycling of paper products.
/At $25 per collection, this alternative is
still significantly less expensive than
other recycling companies and sanitary
trash disposal fees. In addition, the paper
recycler has agreed to collect paper from Fluor
Daniel Fernald locations at Springdale, Show-
case, Northstar Warehouse and the Records

- Management Center for no fee. To date, the

FEMP has recycled 865,024 cubic feet of paper.
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Lead Acid Batteries

All lead acid batteries are recycled in Indiana-
polis. The most recent shipment in September
included over 33,000 pounds of batteries, with
a $1,000 rebate returned to Fluor Daniel
Fernald.

Used Tires

A contract was awarded in May 1996
to ensure tires are recycled and not
buried or used in energy-to-fuel
operations. The first tire collection
included removal of 395 tires at a
cost of $445, roughly 90 cents per
tire. The next collection will occur
during early spring 1997.

Aluminum Cans

The FEMP’s aluminum cans are
donated to Southwest and Ross Local
Schools, scouts, and other local orga-
nizations, which recycle the cans and
use the money for environmental projects. To
date 38,644 pounds of cans have been re-
cycled.

Fluorescent Lights

Fluorescent lights and ballasts are collected and
recycled. Lights are recycled at an average of
42 cents each; ballasts are recycled at $25
each. ’

Laserjet Toner Cartridge Recycling
: A local vendor takes the
FEMP’s used cartridges at no
charge. The FEMP receives
reduced prices to purchase
refurbished cartridges. Annual cost savings are
approximately $140,000. To date, a total of
4,311 laserjet units have been recycled.

Reusable Laundry Bags

In a selected facility, the FEMP has replaced

- disposable plastic bags with reusable laundry
bags to collect used personal protective clothing
from contamination areas. The project is cur-
rently in a test phase, with projected annual
savings of $46,000 for site wide implementation.

future expansion to other DOE

Reuse Bulletin Board
The FEMP has established an electronic bulletin
board to provide a mechanism for employees to
advertise items for reuse. To date, cost savings
are approximately $178,000. This
program has been approved for

Ohio Field Office sites within the
next year.

Respirator Container Program

In June, the FEMP implemented a program to
replace cardboard boxes with plastic reusable
containers to store and transport reconditioned
respirators. This program has a projected
annual savings of $20,000. To date, 126 cubic
feet of waste have been avoided at a cost '
savings of $6,900.

Affirmative Procurement
Executive Order 12873 requires
federal agencies to purchase
EPA-designated items

containing recycled contents.

Currently there are 24 items, and

13 more -- announced in. October -- will be
added to the list in 1997:

Of the items the FEMP purchased from EPA’s
list during fiscal year 1995, 87 percent con-
tained recycled contents, which exceeded.
DOE’s fiscal year 1995 goal to purchase 50
percent. The FEMP achieved the highest ratlng

in the DOE complex.

For More Information. ..

Call DOE Public Information Officer Gary
Stegner, 513-648-3153, or write to him at
the following address:
Gary Stegner
U.S. Department of Energy
Fernald Environmental Management
Project
P. O. Box 538705
Cincinnati, OH 45253-8705
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A

- 473

SUMMARY OF DISPOSITION ALTERNATIVES

The seven material disposition alternatives that will be evaluated as part of this exercise are
summarized below. Since the Methodology is designed to be a "living" document, disposition
alternatives are subject to change based on new information, such as evolving technologies.

On-Site Disposal Facility {OSDF): This alternative involves the disposal of structural steel in
the FEMP OSDF along with other remediation wastes. Steel from several dismantlement
projects would have to be stockpiled for 2-3 years until the OSDF would be available for steel
placement; thereafter the steel could be placed as it is generated. The OU3 steel (15,200
tons) comprises about 0.09% of the total OSDF volume. No treatment is anticipated.

Off-Site Disposal at Nevada Test Site (NTS): This alternative involves transporting structural

“steel by truck to the DOE NTS low-level waste repository for burial. This alternative involves
the purchase of burial containers, which would also be buried with the steel, rather than
reused. Shipment of steel to NTS could occur as the metal is generated, so stockpiling would
be minimized. No treatment is anticipated.

Off-Site Disposal at a Commercial Disposal Facility (Envirocare): This alternative involves
transporting structural steel by train to an off-site commercial low-level waste disposal facility,
such as the Envirocare facility in Utah, for burial. Rail cars would be leased or purchased and
reused. OUS3 steel would be packaged with OU1 dried pit material to reduce costs; however,
this would require some amount of stockpiling until OU1 drying operations are performed. No
treatment of the steel is anticipated.

On-Site Decontamination and Unrestricted Release (FEMP MRF): Steel would be
decontaminated at the on-site Material Release Facility (MRF) by abrasive blasting, surveyed
for free-release, and sold as cleaned steel to a scrap dealer. Any secondary wastes would be
sent to NTS for burial. All material handling, packaging, decontamination, and radiological
monitoring would be performed by Fluor Daniel Fernald personnel.

Vendor Facility Decontamination and Unrestricted Release (Vendor MRF): This alternative is
similar in concept to the FEMP MRF, except that the contaminated steel would be
containerized and shipped off-site to a commercial facility, where the material would be
decontaminated, surveyed, released, and sold as scrap by a vendor. Any secondary wastes
would be returned to the FEMP for DOE to transport to NTS for burial.

Metal Melt and Fabrication of Restricted Use Products (Recycle 2000): Structural steel would

be transported to an off-site commercial facility, where it would be melted and fabricated into
B-25-type containers for DOE use. Any secondary wastes would be returned to the FEMP for
DOE to transport to NTS for burial.

Vendor-Operated FEMP MRF (Privatized FEMP MRF): This alternative is identical to the FEMP
MRF discussion above, except that a vendor would be hired to operate the FEMP MRF. The
decontamination method would include removing the radionuclides and other contaminants
from the surface of the metal using equipment supplied by the vendor, but operated by the
FEMP labor force. The vendor would lease the MRF, would retain ownership of {(and liability
for) the equipment after the project is completed, and would return the leased space to "as
found” conditions.

000017



SUMMARY OF PERFORMANCE MEASURES

Net Present. Value: This performance measure accounts for inflation and the time value (or
investment potential) of money by using a net present value approach to cost estimating. Net
present value is the amount of money that would have to be invested today to pay for the
alternative over the years of implementation. A real discount rate of 3.0% was used.

Total Undiscounted Cost: This performance measure is expressed in three ways: life-cycle
cost (which is similar to net present value, except no discount rate was applied); incremental
cost (which is the total cost of the alternative); and unit cost (which is the incremental cost
divided by the volume of steel).

Schedule Impacts: Schedule impacts are expressed as the time required to complete each
alternative, and also the time that the alternative will reduce or lengthen the FEMP remediation
schedule (i.e. the accelerated scenario).

Local Economic Impacts: This performance measure captures 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. For example, each
alternative will have direct employment impacts (i.e, an increase or decrease in jobs). Also,
based on public acceptance and the alternative’s economic impact, property values for the
community may improve or decline.

Institutional Preference: Institutional preference measures stakeholder perception on how
consistent an alternative is with DOE and EPA policies. These can include such policies as
preferences forrecycle, resource conservation mandates, privatization, or obligations to utilize
final rather than interim solutions to clean-up.

Local Social Preference: This performance measure addresses the public’s preference of an
alternative. On the national level, key social issues may include interstate shipment of
radioactive waste and disposal of waste generated out-of-state. In the local area, key social
issues may include impact on community services and the legacy left for the community after
the alternative is completed.

Protectiveness of the Environment: This 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, localized, and long- and short-term impacts
on entire ecological systems or constituents.

Public Health Impacts:- This performance measure addresses the operational risk to off-site
populations, expressed as total expected number of fatalities, associated with each
alternative. It addresses potential adverse impacts on the health and safety of the surrounding
or affected off-site human population, for the DOE site, commercial disposal site, recycle
facility, or the commercial decontamination facility. This performance measure also assesses
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.

Worker Safety Impacts: This performance measure addresses potential adverse impacts on
the health and safety of personnel involved with executing the alternative, expressed as total
number of fatalities. This measure includes the potential impact from release of hazardous
and radioactive materials and conventional industrial accidents.
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NAME:

Exercise 1: Ranking the Disposition Alternatives for "Plant X" (1,500 tons)

This exercise is intended for you to express your relative preference for each of the seven
disposition alternatives based on the four subjective (qualitative) performance measures. Place
a value of 1, 2, 3, 4, or 5 in each empty box of Matrix Table "X", with a value of "1" indicating

your lowest preference or least benefit and a value of "5" indicating your highest preference
or most benefit.

Exercise 2: Assigning Weight Factors to Performance Measures

This exercise is intended to gauge the importance of the different performance measures to
you. For example, if you think cost is a very important factor in determining how to disposition
structural steel, you should assign a high weight factor to cost. However, if you think cost
should have little to do with the decision-making process, you should assign a low weight
factor. Once you have finished filling in a weight percent for each performance measure, make
sure that the weight percent column adds up to 100%.

Performance Measures Weight Percent
Net Present Value

Total Undiscounted Cost

Schedule Impacts

Local Economic Impacts

Institutional Preference

Local Social Preference

Protectiveness of the Environment

Public Health Impacts

Worker Safety Impacts

Total: 100 %
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Recycling Methodology/Plant 4 Case Study
Public Workshop Evaluation

November 7, 1996, 7 p.m. to 9 p.m., Alpha Building, Classroom B

1. Did the exercise tonight help you to better understand the Recycling
Methodology evaluation process?

2. Do you feel prepared to complete a similar exercise on the Plant 4 Case
Study?

3. Has the level of public involvement/information on this topic been
too little

adequate
too much

4, Was the information discussed tonight

clear and easy to follow
too detailed and technical

Thank you for your participation!
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APPROACH, ASSUMPTIONS, AND DATA FOR THE APPLICATION OF THE
"FERNALD METALS DISPOSITION METHODOLOGY"
TO THE PLANT 4 CATEGORY A/ACCESSIBLE METALS

September 1996

Prepared by:

Fluor Daniel Fernald
in cooperation with Oak Ridge National Laboratory

Prepared for:
U.S. Department of Energy
Fernald Environmental Management Project
Cincinnati, Ohio 45253
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APPROACH, ASSUMPTIONS, AND DATA FOR THE APPLICATION
OF THE "FERNALD METALS DISPOSITION METHODOLOGY"

IL

TO THE PLANT 4 CATEGORY A/ACCESSIBLE METALS

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) from the demolition of Building 4A/Plant 4. Disposition of the remainder of materials from
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 performed 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 turn lead into the decision phase of the analysis, which is described in greater
detail in Section IX.

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.
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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
disposition altematives 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 were
evaluated based on nine performance measures. The disposition altematives are described in Section
V, and the performance measures are described in Section V1.

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 from 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 mbney, time, risk, weight,
volume, or some other standard unit of measure. The major quantitative data sources used for this
analysis include the following:

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

Warren 1995  Stephen Warren et al. Cost Model for DOE Radioactively Contaminated Carbon
Steel Recycling.

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

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

Means 1994  Means Site Work and Landscape Cost Data. 1994 Edition.

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

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

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

ORNL 1995  Preliminary Analysis of Recycle of Metal from Building K-31 at the Oak Ridge
Site. Oak Ridge National Laboratory. 1995.

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

WM PEIS Waste Management Programmatic Environmental Impact Statement.
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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  OUlmateril = 450,000 18% of total
b. OU3 material = 300,000 12%
c. OUS material = 1,750,000 0%
Total ~ 2,500,000 cu. yd. 100%
NOTE: The OUS3 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 performs 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 "unbulked" volume.

. A bulking factor of 16.7 is used for evaluating containerized transportation or disposition of
the structural steel. The densxty of the structural steel is assumed to be 490 Ibs per bank
cuft.

= 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).

L Cost estimates do not include contingency.

] 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 approxxmatcly
$608,000.

V. Alternatives to be Evaluated

Seven material disposition altematives 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 fully
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 Matnx tables may be updated penodically
to include new alternatives and new information.

[ R ,‘:{....;';.
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On-Site Disposal Facility (OSDF)

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

Purchase containers and prepare for loading steel.
Load steel into containers.

Transport containerized steel to OSDF.

Place steel in OSDF.

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

Size-reduce and dispose of unusable containers in OSF.

The key assumptions for this alternative are as follows:

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
performance 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 Pfan" as
follows:

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
seif-propelled, static foot-pad compactor (e.g., Caterpillar 815C). Any soft spots
indicated by tire ruts more than Y; in. or excessive deflection under a rolling vehicle
which cannot be stabilized with further compaction shall be cause for additional
treatment, including removal, repiacement, and recompaction of the soil matenial,
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 frost conditions.

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

Steel from 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.ft. for steet).

The QU3 steel (15,200 tons or 62,000 bank cu.ft.) 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:

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

- Package containers with steel. (Any additional cost which may be required for size reduction

of steel to facilitate more efficient packaging was not estimated.)
Stage containers prior to shipment.
Transport to NTS by truck in LWMB containers.

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.

Metal will be shipped to the NTS by truck in top-loading large white metal boxes/LWMB
(approximate volume of LWMB containers is 1,280 cu.ft.). The containers and their
contents are buried at NTS.

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 LWMB containers.

000031



v3

Off-Site Disposal at 8 Commercial Disposal Facility (Envirocare)

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

Lease/purchase gondola rail cars and prepare for loading.
Load containers with steel and transport to gondola cars.
Remove steel from containers and place steel in gondola cars.
Transport to Envirocare (Utah) by rail for disposal .-

Dispose of éondola car contents.

Return empty gondola cars to FEMP by rail.

Maintain gondola cars to prepare for future shipments.

The key assumptions for this alternative are as follows:

V4

OUS3 steel will be packaged in combination with QU1 dried pit material in gondola cars and
shipped by train from the FEMP to Envirocare (Utah). Contents will be dumped for
unbulked bunial at Envirocare. Empty gondola cars will be shipped via rail from Envirocare
back to the FEMP. )

A buﬁal rate of $6.39 per fi3 of combined steel/dried OU1 pit waste is assumed for
Envirocare. .

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

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 QU1 schedule and OUS3 facilities
demolition schedule. _

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

On-Site Decontamination and Unrestricted Release (FEMP MRF)

Decontaminate steel at FEMP Material Release Facility (MRF). Structural steel is released from 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.

Unload steel and decontaminate at MRF by abrasive blasting.
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Survey steel for free-release.
Load steel onto flatbed trailers and move to clean side (RIMIA).
Dispose of secondary waste at NTS.

Sell cleaned steel as scrap.

The key assumptions for this alternative are as follows:

VS

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

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

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 $0.02/1b.

-The FEMP MREF 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
MREF elsewhere in QU3 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. .

Vendor Facility Decontamination and Unrestricted Release (Vendor MRF)

Containerize and ship structural steel from 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:

Purchase containers and prepare for packaging.

Package steel into containers.

Stage containers prior to shipping.

Transport to vendor facility.

Decontaminate steel with automated abrasive blaster/descaler. - -
Survey steel for free-release.

Sell steel as scrap. 000033



. Return containers and secondary waste to FEMP.
= Dispose secondary waste at NTS.
The key assumptions for this altemative are as follows:

a The decontamination method includes removal of the radionuclides and other contaminants
from the surface of the metal using an automated, continuous flow abrasive blaster/descaler.

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

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

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

u Market price for product: Steel reclamation market value is assumed to be $0.02/1b.

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 thé_following steps:

= Purchase containers and prepare for packaging.

s Package containers with steel.

a Stage containers prior to transport.

e Transport to the metal-melt facility.

= 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.

. Transport fabricated containers and secondary waste to FEMP.

. Dispose (bury) secondary waste at NTS.

The following are the key assumptions made for the structural steel metal-melt alternative:
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® . The structural steel will be shipped to a commercial metal-melt facility by truck in large top-
loading containers (LWMB).

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

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

u Schedule assumptions: continuous operation. Limiting factor is material hvailability per
QU3 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 FEMP

. Material Release Facility (MRF). Decontaminate steel at FEMP Material Release Facility (MRF)
using equipment supplied by vendor. Structural steel is released from 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.

= Decontaminate steel at MRF by abrasive blasting (automated, continuous flow steel
descaler).

s Survey steel for free-release.

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

®  Dispose of secondary waste at NTS.

= Sell cleaned steel as scrap.

The key assumptions for this alternative are as follows:

. The vendor leases the FEMP MRF.

s The subcontract is firm, 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.

| 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. -

] The decontamination method includes removal of the radionuclides and other contaminants

from the surface of the metal using equipment supplied by vendor, but operated by
FERMCO labor force.

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

. Market price for product: steel reclamation market value is assumed to be $0.02/1b. FEMP
retains 100% of scrap sale proceeds.

Performance Measures to be Evaluate_d

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 satisfying 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 from 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 different 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 from 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 thirty 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
identify the least-cost option.
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The cost analysis includes all of the financial costs and benefits of the zltemnatives. 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 appropniate. In 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 recycle/reuse 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.

V12 Total Undiscounted Cost

This performance measure 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 all 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 disposition alternative. The Unit Cost indicates the relative short-term costs (and benefits) of
specific activities required solely to implement a specific altemnative, expressed in terms of dollars
per bank cubic feet.

The Incremental Cost of each aitcmativc 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-cyclé Cost calculation for Total Undiscounted Cost will include the same cost élements 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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V1.4 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 altemative. 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 from 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 fraction 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 free-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 brokers/recyclers, 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 “value”
of 1,2, 3,4, or 5, with "1" corresponding to the least benefit to the local economy and "5"
corresponding to the greatest benefit.

VLS Institutional Preferenge

This performance measure addresses how consistent each altemative 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
firms 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 performance 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.

V1.6 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
quantify. 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.

VL7 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, localized, 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 "S" indicating most protective.
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VIIL.

VI8 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 affected off-site human population, for the DOE site, commercial
disposal 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, RI/FS, and the ORNL analysis of Building K-31 in Oak
Ridge.

V19 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 from 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 altemnative. Thus

will be based on the Recycle 2000 analyses, PEIS, RUFS, and the ORNL analysis of Building K-31
in Oak Ridge.

Analysis of Alternatives

VIL1 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.

VIL.1.a Net Present Valu_e

Life-cycle cost elements are as follows:

] Engineering and design.

. Construction of facility, roads, etc.

n Utilities interface.

a Radiological and safety oversight.

n Roads and storm water maintenance.

= Environmental monitoring and compliance.
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. Sampling and analysis.

. Baseline groundwater monitoring.

s On-property transport to disposal.

= Material placement in OSDF.

s 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 NPV was approximately $159 million. (See
Attachment 1 for details of the cost estimate.)

VIL1.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.)

VIL1.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 10-vear Plan 1s 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 resuiting in 8
"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 QU3
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.

VIL1.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 recycling/reuse
alternatives in terms of institutional preference.

VIL1.f Local Social Preference

Although the public stakeholders have expressed a clear preference for recycle/reuse 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
cross-country 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 recycle/reuse alternatives. Furthermore, despite engineering calculations to the
contrary, the public has expressed their perception that placement of steel in the OSDF increases the
potential foreventual 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.

VIL1.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 contamuinants from 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
degradation; 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 (NO,),
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 SO, 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.

VIL1.h Public Health Impacts

For the 150tons scenario, the expected number of fatalities for the public is 3 x 105,

For the 15,200 tons scenario, the expected number of fatalities for the public is 1 x 10*.

VIL1.i Worker Safety Impacts

For the 150 tons scenario, the expected number of fatalities for the work force is 3 x 105,

For the 15,200 tons scenario, the expected number of fatalities for the work force is 3 x 107,
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VIL2 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.

VI1.2.a Net Present Value
Life-cycle cost elements are as follows:
= Container preparation (including container purchase price).

u Container packaging.

s Container staging prior to shipment.
L Container shipping.
L] Container burial at NTS.

L Disposal at NTS.
L 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.)

VIL2.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 $191

million, and for the 15,200 tons scenario it was $212 million. (See Attachment 2 for cost estimate
details.) ‘ .
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.)

VIL.2.c Schedule Impacts

For the 150 tons scenario, the time required to ship the steel to NTS is about 2 weeks, resultingina
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 QU3 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. :

VI1.2.d Local Economic Impacts

Analysis of alternative for local economic impacts is very similar to the analysis for alternative 1
(See Section VII.1.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
disposal through revenues to local transportation firms for cross-country transport to NTS.
However, this positive impact is outweighed by the negative impact of preventing the scrap steel
from entering the local market.

VI1.2.e Institutional Preference

Since this alternative does not meet DOE or EPA policies for recycle and privatization (See Section
VIL1.¢ 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).

VIIL.2.f Local Social Preference

Public acceptance of this alternative is higher than for onsite disposal but lower than for any of the
recycle/reuse 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.

VI1.2.g Protectiveness of the Environment

Impacts to the environment would be similar to those identified for alternative 1 (See Section
VII1.g), with the following differences. NTS is located in an area with considerably less human
population than the FEMP 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.

VIIL.2.h Public Health Impacts

For the 150 tons scenario, the expected number of fatalities for the public is 7 x 10,

For the 15,200 tons scenario, the expected number of fatalities for the public is 6 x 102,
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VIL.2.i Worker Safety Impacts
For the 150 tons scenario, the expected number of fatalities for the work force is 3 x 103

For the 15,200 tons scenario, the expected number of fatalities for the work force is 3 x 10,

VIL3 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 from OU1 and shipped by rail to Envirocare for disposal. The evaluation of the nine
performance measures is presented below for this alternative.

VI1.3.a Net Present Value

Life-cycle cost elements are as follows:

L Container lease/purchase and preparation for packaging.
u Container packaging.

= Container staging prior to shipment.

n Container shipment.

u Disposal of steel at Envirocare.
g ] Container return shipment.

= Container maintenance.

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

For the NPV caiculation, 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.)

VIL3.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 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 esumate

for 150 tons is $94 per bank cu.ft., and for 15,200 it 1s $65 per bank cu.ft. (See Attachment 3 for
cost estimate details.)
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VIL3.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 VII.2.c).
VI1.3.d Local Economic Impacts

-

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

VI1.3.e Institutional Preference

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

VIL3.f Local Social Preference

The social impacts of this alternative are the same as for alternative 2 (See Section VIL.2.1).
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 VI1.2.g).
Therefore, the rating for this performance measure are 3 for the 150 tons scenario and 2 for the
15,200 tons scenario.

'VIL3.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 2 x 10*.

VI13.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 10°.
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VIL4 Analysis of Alternative 4: On-Site Unrestricted Release (FEMP MRF)

This alternative would resuit 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 life-<cycle cost elements are as follows:

s Transportation of steel to the MRF.

. Decontamination of steel by abrasive blasting.

» Free-release surveying.

s Loading and transportation of clean steel to RIMIA.

®  Scrap value of clean steel.

. Disposal of secondary waste at NTS.

= 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.)

VIL.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 $191-miilion, 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 miilion.

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.)

VIL4.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.
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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 free-release
surveying methods. The total time estimate of 21 years would be significantly 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.) :

VIL4.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 VII.1.d, the recycle/reuse alternatives generate a saleable product
(clean scrap steel) so they generally have a favorable economuc impact as compared to the disposition
aiternatives. The onsite MRF alternative provides an additional stimulus to the local economy
because it provides meaningful 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.

VI1.4.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 VII.1.¢, the recycle/reuse alternatives are preferable to the disposal
alternatives in terms of DOE and EPA policies and guidelines. Therefore, the rating for this
performance measure for the 15,200 tons scenario is 4.

VIL4.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.1.f, public comments indicate a very strong preference for
recycle/reuse alternatives over disposal alternatives. Therefore, the rating for this alternative for the
15,200 tons scenario is 4.

VI1.4.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.1.g, the recycle/reuse 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 Heaith Impacts

For the 150 tons scenario, the expected number of fatalities for the public is 7 x 104,

For the 15,200 tons scenario, the expected number of fatalities for the public is 2 x 10°.
VIL4.i Worker Safety Impacts

For the 150 tons scenario, the expected number of fatalities for the work force is S.x 10°%,

For the 15,200 tons scenario, the expected number of fatalities for the work force is 4 x 10°.

VILS Analysis of Alternative 5: Vendor Decontamination and Free-release (Vendor MRF)

VIL.S.a Net Present Value

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

= Container purchase and preparation.
. Container packaging and staging prior to shipment.
s Container shipping to vendor MRF.

= Container unloading.
L Steel decontamination.

= Surveying for free-release.

s Market value of scrap.steel.

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

n 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.

VILS.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 incremental 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
approximately $538 per bank cu.ft., and for the 15,200 tons scenario it is approximately $535 per
bank cu.ft.

VILS.c Schedule Impacts

For the 150 tons scenario, the time required to implement this alternative is 16 weeks, resuiting 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 VIL.2.c.)

VILS.d Local Economic Impacts

As discussed previously, the positive economic impacts of the recycling/reuse 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 offsite vendor alternatives would result in the scrap steel entering markets far removed from the
Fernald 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.

VII1.5.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 recycle/reuse alternatives are preferable to disposal alternatives in terms 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.

VILS.f Local Social Preference

Due to the relatively small amount of steel in 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 recycle/reuse 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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VILS.g Protectiveness of the Environment

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

However, as discussed in Section VII.1.g, the recycle/reuse 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.

VILS5.h Public Health Impacts

For the 150 tons scenario, the expected number of fatalities for the publicis 9 x 10*.

For the 15,200 tons scenario, the expected number of fatalities for the public is 2 x 10,

VILS. Worker Safety

For the 150 tons scenario, the expected number of fatalities for the work force is § x 10°%.

For the 15,200 tons scenario, the expected number of fatalities for the work force is 5 x 1073,

VIL.6 Analysis of Alternative 6: Melt of Metal and Box Fabrication (Recycle 2000)
VIL6.a Net Present Value
The life-cycle cost elements are as follows. (See attachment 6 for cost estimate details.)

' Container pufchase and preparation for packaging.

u Container packaging and staging.

= Container shipment to the metal melt facility.
. Melt steel and fabricate containers.
u Transport fabricated boxes and secondary waste to FEMP.

L Secondary waste disposal at NTS.
= Value of the boxes produced.
n 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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VIL.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 incremental cost for 150 tons is $362,000, and for 15,200 tons it is $3S million.

For the unit cost component of total undiscounted cost, the estimate for the 150 tons scenario is
approximately $590 per bank cu.ft., and for 15,200 tons it is approximately $586 per bank cu.ft.

VIL6.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 QU3 facilities demolition schedule and would therefore be essentially the same as discussed
in Section VII.2.c. The time required to implement this alternative is 6 years with a corresponding
decrease to the 10-year Plan of 3 months.

VIL.6.d Local Economic Impacts

The lmpacts on the local economy for the relatwely small 150 tons scenario would be minimal,
resuiting in a rating of 3. ‘

For the 15,200 tons scenario, the economic 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.

VIL.6.e Institutional Preference

The rating for this performancc measure for the 150 tons scenario 1s 3 because of the relatively small
amount of matenial being considered. -
However, for the larger case of 15,200 tons, the positive institutional impact would be more
pronounced. As discussed previously, recycle/reuse 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, resulting in a rating of 5.

VIL6.f Local Social Preference

Due to the relatively small volume of material in the 150 tons scenario, the rating is 3.

As discussed previously, public stakeholders definitely favor the recycling/reuse alternatives to the
disposal alternatives. This particular alternative is favored over the other recycle/reuse alternatives
because the public is somewhat concerned about DOE's ability to ensure that all free-released

matenials are 100% "clean." Therefore, for the 15,200 tons scenario, the rating for this performance
measure is 5.
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VIL6.g Protectiveness of the Environment

Because the amount of material in the 150 tons scenario is rclanvely small, the raung for this
performance measure is 3.

However, as discussed previously, recycle/reuse 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.
VIL6.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 103,

VIL.6.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 2 x 10°.

VIL7 Analysis of Alternative 7: Vendor-operated FEMP MRF (Privatized FEMP MRF)

VI1.7.a Net Present Value

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

a Load steel onto trailers and transport to on-site MRF.
u Decontaminate steel. |

a Survey steel for ﬁ'ee-rélease.

u Load clean steel onto trailers and move to RIMIA.

| SErap value of clean steel. .

] Secondary waste disposal at NTS.
s OSDF life-cycle cost (minus steel placement cost).

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

VIL7.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.

Far the unit cost component of total undiscounted cost, the estimate for 150 tons is approximately
$276 per bank cu.ft., and for 15,200 tons it is approximately $275 per bank cu.ft.

VIL7.c Schedule Impacts

Implementation of the privatized onsite MRF alternative would have the same schedule impacts as
the offsite vendor operated MRF (See Section VIL5.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 VIL5.c, the time to implement this alternative could be brought more
in line with the 6-year OU3 demolition schedule through appropriate subcontract requirements.

VIL.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.

VIL7.e Institutional Preference

For the 150 tons scenario, the rating for this performéncc 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.

VIL.7f 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.

VIL.7.g Protectiveness of the Environment

Again, since this altemnative 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.

VIL.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 10°.
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VIL7. Worker Safety Impacts
For the 150 tons scenario, the expected number of fataiities for the work force is § x 10°¢,

For the 15,200 tons scenario, the expected number of fatalities for the work force is 4 x 10°.

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 armiving at an ultimate conclusion on the question of how best to disposition the structural
steel from Plt. 4 and throughout the FEMP. This information comprises the analysis phase of the
Fernald Metals Disposition Methodology as it applies to the cases of 150 tons of steel from Plt. 4
and 15,200 tons of steel from QU3.

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.

Recommendations/Path 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.

Durihg 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 from 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
tradeoffs between competing disposition alternatives. The most prominent methods available for this
analysis include multiattribute value theory (MAVT), muitiattribute 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.

000036
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Based on the quantity and quality of the information used to generatz the Matrix tables for this
particular application of the Methodology, MAVT 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).

. 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).

a Conducting sensitivity analyses and making final recommendations.
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TABLE A

Disposition Summary Matrix for the 150 Tons Scenario
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TABLE B

Disposition Summary Matrix for the 15,200 Tons Scenario
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ATTACHMENT 1

Cost Estimate Details for Alternative 1:
Placement in On-Site Disposal Facility (OSDF)
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: Alternative 1 - On-site Disposal Cell m
A M Life-Cycle Cost Analysis
.. mmmmmmmmmo: T 0&M Annual Ommm _uu_oi ogmmro:o: mm_a_. " Annual | cCash w.mﬂ
Cost Cost Cash Flow Year Cost Cost Cash Flow Year
S $0 $0 $0 1996 $0 $1,671,443 $1,671,443| 2019
$14,584,004 $334,846 «:.ma 851| 1997 $0 $1,671,443 $1,671,443] 2020
... $11,188,285| $2,521,527 $13,709,812) 1998 $0) __ $1,671,443 _$1,671,443| 2021
$10,052,014|  $2,737,326]  $12,789,340) 1999 S0 $1,671,443|  $1,671,443 .2022
$13,007,338|  $2,603,940| $15611,278 2000 __sof $1,671,443 ... 81671443 2023
$9.439,876(  $2,657,101 $12,096,977| 2001 _ %0 $1,671,443) 1,671,443 .2024
L. MresTsety $2,707,244|  $20,564,835| 2002 $0] $1671,443]  $1,671,443 .2025
$14,736,874|  $2,707,244| _ $17,444119] 2003 sof $1,671,443| $1,671,443 .. 2026 .
_$17,350,449(  $2,715601|  $20,066,050| 2004 $0| _ $1671,443)  $1671,443| 2027 )
_$9,199,228 $1,999,221 $11,198,450 2005 $0 $1,671,443 $1,671,443| 2028
N $0 $1,671,443 $1,671,443} 2006 $0 $1,671,443 $1,671,443 2029
e $0 $1,671,443 $1,671,443| 2007 $0 $1,671,443 $1,671,443) 2030
$0 $1,671,443 $1,671,443 2008 $0| $1,671,443 $1,671,443) 2031
S $0 $1,671,443 $1,671,443| 2009 $0 $1,671,443 $1,671443) 2032
S $0 $1,671,443 $1,671,443 2010 $0 $1,671,443|  $1,671,443f 2033
%0 $1,671,443 $1,671,443 2011 $0| $1,671,443 $1,671,443| 2034
R $0 $1,671,443 $1,671,443| 2012 $0[  $1,671,443) $1671443) 2035
_$0|  $1,671,443)  $1.671443) 2013 $0| . $36519| 936519 2036
) %0 81,671,443 _$1.6714431 2014 $0| _$36519) $36519) 20373
.. 80| s1671,443]  $1,671443) 2015 $0 $36519|  $36,519| 20387
e $01 _ $1,671,443|  $1,671,443| 2016 $0| . $36519|  $36519| 2039 ¢
. $0 $1,671,443 $1,671,443 2017 so| _saes19|  s36s19) 2040 T
$0 $1,671,443 $1,671,443 2018 $0| $1,655,062 $1,655,062 2041-2205
B | $117,415,660| _ $72,965,012| $190,380,672| TOTAL
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Alternative 1 - On-site Disposal Cell - %
o)
Life-Cycle Cost Analysis nOU
“Construction O&M Annual | CashFlow | Construction “08M | Annual | CashFlow
Cost Cost Cash Flow Year Cost Cost Cash Flow Year
U 1 ) 0| $0| 1996 $0| - $1671,443| $1671443] 2013
____$14,584,004 $334,846 $14,918,851 1997 $0/ _ $1,671,443 $1,671,443| 2020
.. $11,188,285 $2,521,527 $13,709,812| 1998 $0 $1,671,443 $1,671443| 2021
. $10,052,014 $2,737,326 $12,789,340| 1999 $0 $1,671,443 $1,671,443| 2022 =
. $13,007,338 $2,603,940 $15,611,278 2000 $0 $1,671,443 $1,671,443 2023 -
. _$9,439,876 _$2,657,101 $12,096,977| 2001 $0|_ $1,671443| $1671,443| = 2024
$17,857,591 $2,707,244 $20,564,835 2002 $0 $1,671,443 $1671,443| 2025
1 $14,736,874 $2,707,244 $17,444,119 2003 $0 $1,671,443 $1,671,443 2026
__...$17,350,443| $2,715,601 $20,066,050| 2004 $0 $1,671,443 $1,671,443 _2027
. ...$9,199,228 $1,999,221 $11,198,450| 2005 $0 $1,671,443 $1671,443) 2028
%0 $1,671,443 $1,671,443| 2006 $0| $1,671,443 $1,671,443| 2029 )
R $0| _ $1,671,443 | $1,671,443 2007 $of _ $1,671,443 $1,671,443| 2030
I, .} $1,671,443 $1,671,443 2008 $o|  $1,671,443|  $1671,443) 2031
] $0 $1,671,443 $1,671,443 2009 $0| $1,671,443(  $1671,443| 2032
$0 $1,671,443 $1,671,443 2010 $0 $1,671,443 $1,671443} 2033
$0 $1,671,443 $1,671,443| 2011 $0 $1,671,443| $1671,443| 2034
] o sof s1671,443| 81,671,443 2012 $0| 1,671,443 = $1671,443) 2035
o so|  s1671,443| = $1.671443) 2013 4 _so)  sms519 836519 2036
o s0|  $1671,443| _  $1671443) 2014 _ . $0 _.._$36519)  $36519 2037
%0y 81,671,443 $1,671,443| 2015 $0| $36,519 -ln\..lmm@ﬂm _...._.2038
- _s0| 1,671,443 $1,671,4431 2016 $0|  $36519|  $36519) 2039
t _$0|  s1671,443) © $1671443) 2017 0| . s%519  %36519) 2040
, $0 $1,671,443 $1,671,443 2018 . ___S$0| ___.$55168,740| _ |«u.m 168,740 2041-2205
s | J” $101,288,973| __$57,707,145 $158 .mm.mmw,ﬂuﬁzwﬂ ]
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Alternative 1 - On-site Disposal Cell

$190,380,672 .
S— 20,20 = 'CONSTRUCTION DURATION YEARS _
oS vo. COSTAC DESC. TOTAL [ 2 3 4 ] . F; s s | v
e e ) e J U BUDGET | _FY98 Fyess ALl Fres | _FYes Fraooo | Fyaeor | Fyc02 | Fv2003 FY2004 | FY2008 | FY2006-FY2036
DISPOSAL FACIULITY
$11.1.2368 | 2ccDs | OSDF TITLE 1 DESIGN $1,692,832 - - $1,692,832 - — - . . . . . .
2CD00 | OSDF TITLE 1 DESIGN SERVICES $17,311,340 . - . $1,26.902| $1,960,203| $2,003,238( $2.499,973] $2,236,608 | $2,235,508 $2,236.608( $2,235,608 -
2CCR4 | ROAD TITLE W DESIGN $229,587 - - $229,887 . - - . . . . . .
2CC00 | ROAD TITLE Il DESIGN SERVICES $321,93) . . . s $206,973 6,437 $32,183 - - 36,668 $70,672 .
ICSES | ENG STUDIES OSDF BARRIER $13,142 - . $13,142 - - - B . . . . .
2CUPY | UTILITIES INTERFACE DESIGN - PHASE | $128,899 . - $128,099 - - - . . . . . .
2CUP? | UTRITIES INTERFACE DESIGN - PHASE § $162,722 . - $162,722 . . - . . . . . .
2€UPS | UTILITIES INTERFACE TITLE Il - PHASE | st - . - . . . . . . .
179237 | ~2cuce | UTILTIES INTERFACE DESIGN $74.448 - - T raasm| .mm 50 Pl I R T X ” o
2CCi3 | OSDF CONSTR. & RADISAFETY MGMT. $7,507.919 - - - . . . . . . . .
2c001 | OSDF CONSTRUCTION $02,374,000 - . - $0.326,879] $0.693.594 | 510,899,490 | 6,816,900 $15,622,083 | $12,601,366| $15,080,084] 36.634,613
2CR11 | HAUL ROAD CONSTR & PROJ MGMT $1,804,047 . . 91,804,047 - - - - . . . . .
2CR12 | NORTH ENTRANCE ROAD CONSTR & PROJ MGMT 3778033 - . $778,833 . - - . N . . . .
2CR00 | ROAD CONSTRUCTION PHASE I $1,220,027 - . - $63,666|  $731,043 $10,184 $90,819 - . $28,209|  $298,836
2CUC1 | UTILITIES INTERFACE CONSTRUCTION $2,023,421 . . $2,023,421 - . . . . . . . .
20001 | UTILITIES INTERFACE CONSTRUCTION PHASE Ul . - - $930,349|  $591,381 - - - . - . e
1.1.1.1.24 I0SU1 | ROAD/STORMWATER MAINTENANCE - - $242,266 R .
_ | 20800 _ | ROAD/STORMWATER MAINTENANCE - - sa2,212|  seanre0| sateeod]|  saarare| sarre)  saaryisi  §21.078 saaroe| .
| (KEKEXX] 2FPI1 | OSDF MONITORING & COMPLIANCE - . $118.701 . - . . . B : ;N T
2FP12 | SAMPLING & TESTING - - $80,924 . - . . . N . . .
2FP1) | BASELINE G.WTR. MON. - . - . . . . . . .
2FP00 | OSDF POST MONITORING & MAINTENANCE §06,788,087 - - - $2,0090.318) $2009,918] $2,009,018 | s2181,248] $2,181,248] 21 .. s03| s1e71443] 60,143,303
— _ YOTAL LCC OSDF - 1936 CONSTANT DOLLARS By FY $187,383,689 30 0] $14,018,081] $13,700,812] §12,891,110 | $15,413,067] 11,890,786 ] $20,366,818 ] $17,248, 558 319,867,830 | $11,190,480 $60,143,303
_a.us JONS _mﬂu AND HAUL STEEL FROM CONSTR SITE TO OSDF . - . . _ $198,224 _ $198,221 _ $198,221 _ $190,221 $198,221 _ $198,221 _ -
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ATTACHMENT 2

Cost Estimate Details for Alternative 2:
Off-Site Disposal at Nevada Test Site (NTS)
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Alternative 2A - Nevada Test Site Disposal o
) o
W | Life-Cycle Cost Analysis
“Construction O&M = annuai |~ Cash Flow | Construction |  O&M ~ “Annual | Cash Flow
Cost Cost Cash Flow "Year Cost Cost Cash Flow Year
- $0 $0 .%o 1996 $0) $1,671,443 $1,671,443) 2019
... $14,584,004} $334,846 $14,918,851 1997 sof $1,671,443 _$1,671,443] 2020
o snaers27|  $2521,527| $13,709,054 1998 $o| _ $1,671,443 $1,671443| 2021
$10051,419| $2,773,969| $12,825389| 1999 . $0|  $1,671,443|  $1,671,443| = 2022
_.$13,006346|  $2,640,583| $15646,930| 2000 $o| _ $1,671,443 _$1,671,443) 2023
. $9,439.255| $2,693,745 $12,133,000 2001 $0|  $1671443 $1671,443) 2024
$17,856,168 $2,743,888 $20,600,057 2002 $0 $1,671,443 $1,671443| 2025 =
$14,735,736 $2,743,888 $17,479,624 2003 $0| $1,671,443 $1,671,443| = 2026
$17,349,076|  $2,752,245|  $20,104,321| 2004 g} $o| _  $1,671443| $1,671,443 . 2027
... $9,198,628 $1,999,221|  $11,197,849| 2005 $0|  $1671,443|  $1671,443| = 2028
.:.._---..f..illmm $1,671,443 $1,671,443 2006 $0| _ $1,671,443 $1.671,443| 2029
. $0 $1,671,443 $1,671,443 2007 $0|_ $1,671,443| $1,671,443| 2030
R $0 $1,671,443 $1,671,443| 2008 $0| _ $1,671,443 $1,671,443| 2031
. $0 $1,671,443 $1,671,443| 2009 $0 $1,671,443 $1,671,443 2032 .
i $0 $1,671,443 $1,671,443 2010 $0 $1,671,443 $1,671443| 2033
U, . _$1,671,443) $1,671,443 2011 $ol  $1,671,443)  $1,671,443) 2034
e $0 $1,671,443 $1,671,443} 2012 $0 $1,671,443 $1,671,443} 2035
... s0f  $1,671,443 _$1,671443| 2013 $of s36519) 836519 2036
................... $o|  $1,671,443( §1,671443) 2014 so| s3.e519)  $36519] 2037
e 0| s1671,443) $1,671443| 2015 $0f  $36519|  $36519 . 2038
o s0) saeT1443) 0 816714430 2016 so| $36519)  $36519 2039
%0l s1671443  $1,671443 207 | so| _ _sms9| _ s3es1e| 2040
$0 $1,671,443 $1,671,443 2018 __so|_ $1,655,062 $1, 655,062 | »o.m-wmcm N
._ R I $117,408,160| _ $73,184,875[ $190,593 035 qowwﬂ.ﬁ




Alternative 2A - Nevada Test Site Disposal

Life-Cycle Cost Analysis
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" Construction 0&M Annual | CashFlow | Construction O&M Annual Cash Flow
Cost Cost Cash Flow Year Cost Cost Cash Flow Year
. $0 o $0 1996 $0 $1,671,443 $1,671,443( 2019
o $14,584,004 $334,846 «mw.mmmmmu.vm 1997 $0 $1,671,443 $1,671,443 2020
... $11,187,527 $2,521,527 $13,709,054] 1998 $0|  §$1,671,443 $1671,443| 2021
. $10051,419|  $2,773,869 $12,825,389 1999 $0 $1,671,443|  $1,671443| = 2022
. $13,006346(  $2,640,583 $15,646,930| 2000 $of $1,671,443| ~  $1,671,443] =~ 2023
199,439,255 $2,693745|  $12133000 2000 h o __ $1.671,443|  $1,671,443 2024
.. $17,856,168 .Ii-e.mm_wmm_mmm, $20,600,057} 2002 _ $0| _$1,671,443|  $1,671,443) 2025
_$14,735736( _ $2,743,888 $17,479,624} 2003 $0|  $1,671,443]  $1,671,443 ... 2026 )
... $17,349,076 $2,752,245 $20,101,321 2004 $o| _ $1671,443) $1,671,443| 2027
. $9,198,628 $1,999,221 $11,197,849| 2005 $0|. $1,671,443 $1671,443| 2028
$0 $1,671,443 $1,671,443 2006 $0 $1,671,443 $1,671,443 2029
$0 $1,671,443 $1,671,443 2007 $o} $1,671,443|  $1671443| = 2030
$0 $1,671,443 $1,671,443 2008 $0 $1,671,443 $1,671,443 2031
$0 $1,671,443 $1,671,443 2009 $0 $1,671,443|  $1671,443) ~ 2032
..... $0 $1,671,443 $1,671,443 2010 $0 $1,671,443 $1,671443| 2033
e $0 $1,671,443|  $1671,443] 2011 $0| 91,671,443 $1,671443| 2034
) __sof $1,671,443| 91,671,443 2012 o sof  $1,671,443)  $1,671,443 _.2035
- $0 $1,671,443| $1,671,443 2013 | . %0 $36,519 $36,519 2036
$0 . $1,671443|  $1,671443 L2014 %0 $36,519 $36,519 2037
%0 s1671,443) $1,671,443 2015 — $0 o %6519  $36,519 _ 2038
$0 $1,671443( $1,671,443 2016 $0f_ 836519 $36,519) 2039
_ $0 $1,671,443 $1,671,443 2017 $0 ___$36,519| ___$36519) 2040 .
, $0 $1,671,443 u._.mw._.tu 2018 $0 $55,168,740 $55,168,740 2041-2205
I S T $101,282,637| _ $57,894,257| $159,176,894| NPV |
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1000071

$190,593,035 :
CONSTRUCTION DURATION YEARS o
wBes NO. | costaic DESC. TOTAL 1 2 3 4 ] ] 7 s » 1
7 SRS IS R _BUDGET | _ FY9§ Fyee Fyo? Fyss | Fyes | FY2000 | FY2001 FY2002 | FY2003 | FY2004 | FY2005 | FY2006FY2208
DISPOSAL FACIULITY
14.11.238 | 2¢CO8 | QOSDF TITLE Il DESIGN $1,592,82 - . $1,692,092 - . . . N . . . .
2C000 | OSOF TITLE W DESIGN SERVICES $17,311,349 - - - $1.026.902| $1,960,203 | 32,083,238 $2,499,073| $2,295,508] $2,235,808] $2,235,608| $2,235,608 .
ICCR4 | ROAD TITLE Wi DESIGN $229,587 - . $229,587 . - . . 8 . . . .
2CC00 | ROAD TITLE it DESIGN SERVICES $321,80 - . . . $205,973 36,437 $32,183 . . 36,668 $70,572 .
ICSES | ENG STUDIES OSOF BARRIER $13,1402 . - $13,142 . . . . . . . . .
2CUP1 | UTILITIES INTERFACE DESIGN - PHASE | $120.898 . . $120,899 . . . . . . . . .
2CUP2 | UTILITIES INTERFACE DESIGN - PHASE It $152,722 - - $162,722 - . - . . . . . .
| _acups_ |ummITIES INTERFACE TITLE Ui - PHASE | - - $84,977 - - . - . . . . .
1194237 | " 2CUs0 | UTHITIES INTERFACE DESIGN - - - $44,690 s29850| - . P i f i I I
2CC11 | OSDF CONSTR. & RAD/SAFETY MGMT. $7,8567.919 - . $7,867,919 . . . . . . . . .
2C001 OSDF CONSTRUCTION $02,364,500 - - $8,328,121 $6,832,999 | $10,698,507| $6,816,280 $165,620,680 | $12,600,228| $15,078,691 $6,594,013
2CR11 | HAUL ROAD CONSTR & PROJ MGMT $1,804,047 . . $1,804,047 . . . . . . . . .
2CR12 | NORTH ENTRANCE ROAD CONSTR & PROJ MGMT $770.833 - . $770,038 - . . . . . . . .
2CRO0 | ROAD CONSTRUCTION PHASE I 1,220,321 - . - $63,856|  $731,043 318,184 $90,019 . . 320,209  $298,838
2CUCt | UTILITIES INTERFACE CONSTRUCTION $2,023,42 .. . $2,023,421 - . . - 8 . . . .
] .2cuot_|umuTiES INTERFACE CONSTRUCTION PHASE I $1,629,700 . - - $938,349|  $591,35% . . . . . . .
| IRKRE Y 20501 | ROADISTORMWATER MAINTENANCE $242,266 . - $242,268 R . ) e
20800 | ROADISTORMWATER MAINTENANCE _$2037 "l - - | seaa) sssrsof  sasase|  ssaraie|  searie]  waaniisp 321778 $321,778 .
17112649 | “2FP11 | OSDF MONITORING & COMPLIANCE $112,701 o - $118,701 . - . P Sumiatl unanetiaitl Eubinrhd RAAR E
2FP12 | SAMPLING & TESTING - - $89,924 - . . . N . . . .
2FP13 - | BASELINE G.WTR. MON. - - $92,680 - - . . . .
_2FPg0 | OSOF POST MONITORING & MAINTENANCE - d - $2,000318| 92,009,316 ] $2,000.318] $2,134,102 NNl §60,143,30
— TOTAL LCC OSDF - 193¢ CONSTANT DOLLARS By FY 30 30| 314,919,861 | $13,709,084] $12,890,624 ] 316,412,008 $11,898,13¢ $11,107,849] 980,143,303

140 TONS  [PREP, PACKAGE, STAGE, & SHIP STEEL TONTS
16,050 TONS

LOAD AND HAUL STEEL FROM CONSTR S!TE 70 OSDF

A Fm e b e ey T T T T S e T

3343040 [OSDF POST MONITORING 8 MAINTENANCE ™ 3is2.50
2041-2208  |OSOF POSY MONITORING & MAINTENANCE . $1,866,082 A

b == rmrEs e ST T T




Life-Cycle Cost Analysis

Alternative 2B - Nevada Test Site Disposal

000072

Construction o&M Annual " Cash Flow Construction o&M Annual | Cash Flow
Cost Cost Cash Flow Year. Cost Cost Cash Flow Year
I R ] $o| 1986 f . sof  $1,671,443) = $1,671,443 2019
mﬁ.mmwmﬁ . -$334846| m_w M_mmﬂ 1997 $0 ....i--!ﬁmdm.m $1.671,443| 2020
s11129541|  ¢$2521527|  $13651,068 1998 _ $0[  $1,671,443|  $1,671443) = 2021
$10,005,915 $6,373,922 $16,379,837 1999 $0| _ $1,671,443 1 $1,671443| 2022
___ $12,930,436 $6,240,536 $19,170,972} 2000 $o| _ $1,671,443 $1,671,443| = 2023
— $9,391,778 $6,293,697 $15,685,475 2001 $0 $1,671,443 $1,671,443 2024 ;
,me 747,367 $6,343,840 $24,091,208| 2002 mm md.m.:.ﬁu $1,671,443 2025
$14,648,669 $6,343,840 $20,992,510 2003 $0 $1,671,443 $1,671,443 2026
. $17,244,050 $6,352,197 $23,596,247 2004 $0| $1,671,443 $1,671,443 2027
...... $9,152,699 $1,999,221 $11,151,920 2005 $0 $1,671,443 $1,671,443 2028
S0} $1,671,443 _$1671,443| 2006 $0| _$1,671,443| = $1,671443) = 2029 _
o s0|  s1671443|  $1,671443) - 2007 $0| _ _ $1,671,443 __$1,671,443| 2030
. _s0|  s1671,443|  $1,671,443) 2008 $0 $1,671,443 $1,671443 2031
_so| 81,671,443}  $1,671,443| 2009 _$0|  $1671,443]  $1671,443] = 2032
I $0 $1,671,443 $1,671,443 2010 $0 $1,671,443 $1,671,443| 2033
R $0 $1,671,443 $1,671,443} 2011 .50 $1,671,443 $1,671,443) 2034
- $0 $1,671,443|  $1,671,443 2012 $0 . $1,671,443|  $1,671,443) = 2035
- $0 $1,671,443 $1,671,443 2013 $0 $36,519 _$36519) 2036 i
o $o|  s1671,443(  $1671443 _ 2014 _ $0 %519  $36519] 2037
o $0|  s1671,443  $1,671,443 2015 S0 _$36,519( $36,519 2038 .
$0 $1,671,443 $1,671,443 2016 $0| $36,519 $36,519] 2039
80 . $1671443) 91671443 2017 . $0| . s3%519;  $36519) 2040
$0 $1,671,443 2 ...: %m 2018 $0{  _ $1,655,062 $1,655,062 2041-2205
o S | $116,834,460| __$94,784,587| $211 Bm.mmm_nﬂ.-unwmﬂw“_
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Alternative 2B - Nevada Test Site Disposal n0u
4. .
i.d4 Life-Cycle Cost Analysis
“Construction O&M Annual | CashFlow | Construction O&M " Cash Flow
Cost Cost Cash Flow Year Cost Cash Flow Year
$0 $0 %0 1996 $1,671443)  $1,671,443| 2019
. $14,584,004 $334,846 $14,918,851 1997 $1,671,443 $1,671,443| 2020
.. $11,129541)  $2,521,527|  $13,651,068 1998 $1,671443|  $1,671,443( 2021
_._..$10005915| = $6,373,922 $16,379,837| - 1999 . $1671,443|  $1671,443) 2022
... $12,930436| $6,240,536|  $19,170,972} 2000 . $1671,443)  $1,671,443 . 2023
0$9,391,778|  $6,293,697|  $15,685475( - 2001 . $1,671,443 .. $1,671,443 2024
$17,747,367 $6,343,840 $24,091,208| 2002 $1,671,443 $1671,443) 2025
mMm_mam.mmw $6,343,840 umm.mww.m_m . 2003 «Hmmm nav.mm $1,671,443 mmmm.
. _.$17,244,050 $6,352,197 $23,596,247 2004 81671443 @ $1,671443) 2027
L $9,152,699 m.oww.nnd ﬂmmmmwmwm 2005 $1,671,443 mrmwm_mmm L l-.m@mm: o
i $0 $1,671,443 $1,671,443 2006 $1,671,443 $1,671443| 2029
] um um.am.mm.ﬁu «@Mﬂ.ﬁu Nomq «m.mu._.aau $1,671,443 mmmm
] $0 $1,671,443 $1,671,443 2008 $1,671,443 $1,671443) 2031 .
. $0 $1,671,443|  $1,671,443) 2009 $1,671,443 $1,671,443) 2032
80 $1,671,443 $1,671,443 2010 o $1671,443|  $1671,443| = 2033
. %0)  $1671,443) @ $1,671,443 2011 . $1671,443|  $1,671,443 2034
o $0|  s1671,443| = $1671443f 2012 4 00 __$1,671,443 m...@.né 2035
$0|  $1671,443 $1671.443) 2013 836519 203
80| $1671,443| $1,671,443| 2014 836519 2037
$0| _ $1671,443 $1,671,443 2015 s36519|  $36519| 2038
s siemia43|  s1671443( 2016 __$36519 2039
X . %0)  $1671,443  $1671,443 2017 . .___$36519] 836,519
Mo 3.@1.53. «a mﬁ ﬁu‘ 2018 0 $55,168,740 umm 168, :o :
R PR $100,797,916|___$76,276,413| $177,074,329
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SRR )1 111 L p— - N e e o e« rer—a— n maizire s amime e wmmy ral e S e eem
T .. .. CONSIRUCTION DURATION YEARS e g e e
was NO. | cosTac OESC. TOTAL i ) 3 4 s : 7 ’ ’ 10
— [T DA suoGer | Fves | Fyss | Fver | Fves | FY8Y ¢vao00 | Fya001 | Fvacoz | Fya003 | Fvzeod | FY2008 FY2006-FY2208
DISPQSAL FACIULITY
1411236 | 2ccDs | OSDF TITLE W DESIGN : $1.692,032 . . $1,692,032 . . . . . . . . .
2CD00 | OSDF TITLE Ul OESIGN SERVICES $17,311,340 . . . 1026002 1,960,203 s2003.238| sza80073] s2238508| s2.205608] s2,235608( 82235608 .
2CCR4 | ROAD TITLE 1 DESIGN $220,607 . - 229,687 . . . . . . . . .
2CC00 | ROAD TITLE Il DESIGN SERVICES $321,03 . . . . $205,973 $8.037|  $32,10 . . ssass| 10,872 .
2CSES | ENG STUDIES OSDF BARRIER $13,042 . $13,142 . . . . . . . . .
2CUP1 | UTILITIES INTERFACE DESIGN - PHASE | $120,090 . . $128,090 . . . . . . . .
2CUP2 | UTILITIES INTERFACE DESIGN - PHASE W $152,722 - . s182,722 . . . . . . . . .
| .2cuPs__|UmLITIES INTERFACE TITLE Wi - PHASE | saanr| - - $84977 . - T I . . .
1.1.4.4.2.3. 2CU00 | UTILITIES INTERFACE DESIGN . $74,448 - B . $44,698 $29,850 . - . . “ LT
3CC11 | OSOF CONSTR. 8 RAD/SAFETY MGMT. 7,667,919 . - $7.567,919 . . . . . . . .
2c001 | OSDF CONSTRUCTION 91,792,800 . . ) 0267035 | $8.487.495 | $10.022.807| $6.760,003] 818,611,859 ] $12.413,961 [ $14.973.666 58,548,084
ICR11 | HAUL ROAD CONSTR & PROJ MGMY $1,004,047 - . $1,004,047 . S . . . . ) .
JCR12 | NORTH ENTRANCE ROAD CONSTR & PROJ MGMTY $773.03 . . $778.033 . . . . . . . . .
ICRO0 | ROAD CONSTRUCTION PHASE i $1,220,327 . - . ssa.858| $731043|  simasd]  $s0.019 - . $20,208|  $298,638
26UCt | UTILITIES INTERFACE CONSTRUCTION $2,023 421 . . $2,023,421 . . . . . . . . .
__2CUOY_| UTILITIES INTERFACE CONSTRUCTION PHASE i _$1,620,700 - . - s93a,349|  s891,381 - . . . . . .
KEXRT] I0SU1 | ROAD/STORMWATER MAINTENANCE 242,268 . - BTTTRTT) : : - : -
20800 | ROAD/STORMWATER MAINTENANCE 2,037,298 . . sasaz12]  seersol  saeend]| eamel  saram|  mamane] saararel  saargne .
1114280 3¥p11 - | OSDF MONITORING & COMPLIANCE R I TTTS 111 il Rl R TTTY7T] R R AP e B T oo :
P12 | SAMPLING & TESTING . . 10e.924 . . . . .
P13 | BASEUNE GWTR. MON. . - $92,680 . . . . . .
1 arpoo | OSDF POST MOMITORING & MAINTENANCE : - - $2.000.018| §2,000,318] $2,000,18} $2,131,402 JHLen sl 960,143,303
[T TOTALLCC OSOF - 1994 CONSTANT DOLLARS By FY 10 30| $14,918,81] $13,601,008 | $12,848,020 | §18,336,188 [ $11,060,888 311,084,920 180,143,303
—mmmﬂ 1ONS [PREP, PACKAGE, STAGE, & SHIP STEEL TONTS $23.008,800 S X . - .034,817 ﬁ SIIANIT] 83,034,817 $3.834017 ....t..:_ T$3,834.017 — : = ..ll«_
I — -
OSOF POST MONITORING & MAINTENANCE $102,606
OSDF POST MONITORING & MAINTENANCE $1,888,062
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Cost Estimate Details for Alternative 3:
Off-Site Commercial Disposal Facility (Envirocare)
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Alternative 3A - Envirocare Disposal

Life-Cycle Cost Analysis

“Construction O&M Annual | CashFlow | Construction O&M Annual Cash Flow
Cost Cost Cash Flow Year Cost Cost Cash Flow Year
. $0 $0 %0 1996 $0 $1,671,443 __$1,671,443 2019
m_m.maa.oca $334,846 u:.w._m.mmm @mw mm $1,671,443 «m.mwm.mmm mmmm .
snaersar|  $2,521,527 $13,709,054 1998 $0| _ $1,671,443 $1,671,443 2029
____.$10,051,419 $2,744,986 $12,796,405 1999 $0 $1,671,443 $1671,443| 2022
$1 3,006,346 $2,611,600 u_m.m:.oam 2000 $0 «m.a}.ﬁu $1,671,443 2023
mm.auw.nmm $2,664,761 $12,104,017 2001 um $1,671,443 m?mwmﬁ-mw 2024 N
m@w.cmmhmm $2,714,905 $20,571,074 2002 mm $1,671,443 $1,671,443 2025
_$14,735,736 $2,714,905 $17,450,641 2003 $0 $1,671,443 $1,671,443 2026
. $17,349,076 $2,723,262 $20,072,338 2004 $0 $1,671,443 $1,671,443 2027
. $9,198,628 «mmmwo.nﬁ aﬁlmou aao 2005 mm ma 671,443 m._.mwmmmm !llmmmmi.ill
$o| . .. $1,671,443|  $1,671,443 2006 80 . $1.671,443  $1,671,443 2029
; _$0|  $1,671,443| 91,671,443 2007 $0 $1,671,443| $1,671,443] 2030
.%o  $1671,443 $1,671,443 2008 $0|  $1671,443|  $1671,443) = 2031
- ) $0|_ $1,671,443| _$1,671,443| 2009 $0(  $1,671,443 $1,671,443| - 2032
. $0 $1,671,443 $1,671,443 2010 $0  $1,671,443 $1,671,443 ilmmmm:- }
$0 $1,671,443 «...mwm&m 2011 um B $1,671,443 $1 671,443 2034
$0 $1,671,443 $1,671,443 2012 mm $1 wi.&au $1 671,443 2035
$0 $1,671,443 $1,671,443 2013 $0 $36,519|  $36519| 2036 ~
%0 $1,671,443| $1,671,443 2014 $0/ _ $36,519f  $36,519 2037
L $0 $1,671,443| $1,671,443 2015 $0| _ $36,519|  $36519) 2038
o s0f  s1671,443|  $1671,443) 2016 $0| 936519 . .$36519( 2039
) 80 81671443  $1,671,443 2007 f o sof o s3e519( 936519 _._.2040
- $0 $1,671,443 $1,671,443| 12018 __$0 $1,655,062 $1,655,062|  2041-2205
[_$117,408,160| __$73,010,975] $190, 419,135 lmmq»wz..;n.._
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& Alternative 3A - Envirocare Disposal -
Life-Cycle Cost Analysis
" Construction O&M Annual “"Cash Flow | Construction | O&M ~ “Annual | Cash Flow
Cost Cost Cash Flow Year Cost Cost Cash Flow Year
I . ]| $0 __.%0) 199 $0 _$1671,443| $1,671,443) 2019
.$14,584,004 $334,846 $14,918,851 1997 $Of . $1671,443)  $1,671,443) = 2020
.. saer.521 $2,521,527 $13,709,054 1998 $0|  $1671,443| $1671443| 2021
ﬂc.oma.ﬁm $2,744,986 $12,796,405 1999 $0 $1,671,443 $1,671,443 2022 @
813, 006,346 | $2,611,600 $15,617,946 2000 $0 $1,671,443 $1,671,443| 2023
...... $9,439,255 $2,664,761 $12,104,017 2001 $0 $1,671,443 $1,671,443 2024
_....3$17,856,168 $2,714,905 $20,571,074 2002 $0 $1,671,443 $1671443 2025
_$14,735,736 $2,714,905 $17,450,641 2003 $0 $1,671,443 $1,671,443 2026
_ $17,349,076|  $2,723,262| _  $20,072,338| 2004 $0| _ $1671443]  $1671,443f = 2027
$9,198,628) $1,999,221(  $11,197,849) 2005 $0| $1,671,443|  $1,671,443 2028
. . %0]  $1,671443 $1,671,443 2006 $0|  s1671,443) $1,671,443) = 2029
- $0 $1,671,443 $1,671,443 2007 $O| _ $1671,443| $1,671,443] 2030
e $0|____ $1,671,443 $1,671,443 2008 $0| . $1,671,443|  $1,671443| 2031
80| $1,671,443 $1,671,443 2009 $O|  $1671443| = $1671,443) 2032
S $0 $1,671,443 $1,671,443 2010 $0( _ $1,671,443 $1,671,443| 2033
$0 $1,671,443 $1,671,443 2011 $0 &md 443 $1,671,443| 2034
e $0 $1,671,443 $1,671,443| 2012 $0|  $1671,443|  $1671443 2035
o s0|  s1671,443(  $1671,443 2013 sof  ______$36519 . $36519) 2036 i
.80 $1,671,443| 1671443 2014 4 %0 .. 836519 $36,519 12037
- . %0|  s1671443|  $1,671,443) 2015 $0 .-‘,A.iimmm_m . $3519) 2038
Tso| stertaas|  siemaaa| 206 | sof  sweste|  saes1s) 2038
] R . .-:i-.mrmm_mm . 91671443 2017 M %00 $36,519|  ___$36519| 20407
$0 $1,671,443 $1,671,443 no; $0 «mm 168,740 _$55,168,740 2041-2205
Bk T i s mlnwmmww..\ | $57,746,261|__$159,028 mmm,ntl!nmwm-,.-wlu_
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$190,419,135 S _ e e nmr e s e

T i . I ] — CONSTRUCTION DURATION YEARS
was No. | cosTarc DESC. TOTAL 1 "2 3 4 s s 17T ] T Ty T e
—. R - - | suocer | Fves | Fvss | Fys? | Fvss | FYeY Fvaooo | Fyz001 | Fvz002 | Fy2003 FY2004 FY2008 | FY2008.FY220§
DISPQSAL FACIILITY
1.1.1.4.206 | 2cCO8 | OSDF TITLE Wl DESIGN $1,692,002 - . $1,692,032 - - . . . - N .
2CD00 | OSDF TITLE th DESIGN SERVICES $17,311,349 - - - s1.026.002] 31,960,203 $2,083,238] 2,409,973 s$2,208,808] $2,235608| $2,235,508] $2.236,608 -
ICCR4 | ROAD TITLE in DESIGN $229,687 - - $229,687 - - . . . N . .
2cC00 | ROAD TITLE 21l DESIGN SERVICES $321,00 - - - . $205,973 $0,437 $32,103 . . 38,468 $70,812 -
1CSES | ENG STUDIES OSOF BARRIER $13,042 - . $13,142 . . . . . . . . .
2CUPY | UTILITIES INTERFACE DESIGN - PHASE | $120.899 - - $120,809 . . . . . . . . .
2CUP? | UTILITIES INTERFACE DESIGN - PHASE I $152,722 . - $162,722 - . . . . . . .
. __2CUPS__ | UTIITIES INTERFACE TITLE Il - PHASE | ___snant - - $84,977 - - . - . - - - .
1.1.4.1.2.3.7 2CU00 | UTILITIES INTERFACE DESIGN $74,448 . - . $44,698 $29.850 - . - . . T T LT
2¢C11 | OSDF CONSTR. 8 RAD/SAFETY MGMT. $7.567,919 - - $7,567,919 - . . . . . . . .
2c001 | OSDF CONS TRUCTION 02,366,600 . - . $0.326.121| 36,632,999 | s10,898,507| $8,810,200( 816,620,880 $12,600,228] $15,078,631 | $6,694,013
2CR11 | HAUL ROAD CONSTR & PROJ MGMT 1,804,047 . - $1,004,047 - . . . . N . .
2CR12 | NORTH ENTRANCE ROAD CONSTR & PROJ MGMT $770.80) . . $770,003 . . . . - . . .
2CR00 | ROAD CONSTRUCTION PHASE B $1,220,327 . - . 362,656 873100 $10,184 $90,019 . . $20,209| 3298638
2CUC1 | UTWITIES INTERFACE CONSTRUCTION $2,023,42¢ . - $2,023,421 . . . . - . . .
2U01 | UTILITIES INTERFACE CONSTRUCTION PHASE U | sueavao0) - - - so30, 348  gemnasy) . - - - - - .
114124 7] 10s01 | ROAD/STORMWATER MAINTENANCE $242.268 . - $242,2¢8 T - . Al R
20500 | ROAD/STORMWATER MAINTENANCE saepaee| - | - M ..x: 12| susase| saease| ssmame|  swrmis|  manris|  saane| | sannave
iiiiei | 3Fpis | osoF monioning a compLiANcE shegoi| s O B TTTE7T] R N et B Bt R IR
2FP12 | SAMPUING & TESTING 800,924 - - $80.924 - - . - . . . .
2FP13 | BASELINE G.WTR. MON. $92.680 . - $92,600 . . . - .
26P00_ | OSDF POSY MONITORING & MAINTENANCE | ses,708,082 - - - g0 s sa0m008] s2000.318] 293,002 uu.n_-m..nsl
TOTAL LCC OSOF - 1996 CONSTANT DOLLARS By Y 187,341,138 [ 30] 314,018,081 ] 913,709,084 | $12,890,624 | $16,812,088] 311,099,138 | $20,386,192]
e e e M. _
150 TONS _ |[PREP, PACKAGE, STAGE, & SHIP STEEL TD ENVIROCARE ~$67.700 - - B - w7 .67 .17 89,617
mEo TONS |LOAD AND HAUL STEEL FROM CONSTR SITE YO OSDF _$1,177,888 - - - - $196,2¢68 _ sisn e8]  s19e2e8| s19e.208
036.2080  |OSOF POST MONITORING 8 MAINTENANCE 3182698
OSDF POST MONITORING & MAINTENANCE 31,088,062

e

I3
t
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. Alternative 3B - Envirocare Disposal m
& )
Life-Cycle Cost Analysis
“Construction o&Mm ‘ Annual " Cash Flow Construction O&M Annual | CashFlow
Cost Cost Cash Flow Year Cost Cost Cash Flow Year
%0 o $0 1996 $0|_ $1,671,443 $1,671443) 2019
___..$14,584,004| $334,846 $14,918,851 1997 $0 $1,671,443 $1,671,443} 2020
.. $n129.54 $2,521,527 $13,651,068 1998 $0 $1,671,443 $1,671443| 2021
... $10,005,815 1$3,216,605 $13,222,520 1999 $0| _ $1671,443| $1,671443) 2022
$12,930,436 $3,083,219 $16,013,655 2000 $0 $1,671,443 $1,671,443 2023
_$9,391,778 $3,136,380 $12,528,158 2001 $0|. $1,671,443 $1,671,443| = 2024
o 817,747,367 $3,186,524 $20,933,891 2002 $0) ___$1671,443 $1,671,443] 2025
_$14,648,669 $3,186,524 $17,835,193 2003 $0 $1,671,443 $1,671,443 2026
lllll $17,244,050 $3,194,881 $20,438,931| 2004 $0 $1,671,443 $1,671,443 2027
. $9,152,699 $1,999,221 $11,151,920 2005 $0 «gm..:.tu $1,671,443] 2028
..... I $1,671,443 $1,671,443 2006 $0|  _ $1671,443| 91671443 2029
$0 $1,671,443] $1,671,443 2007 $0) _ $1,671,443|  $1,671,443 = 2030
- $0 $1,671,443 $1,671,443 2008 $0| __ _ $1,671,443 $1,671443) 2031
80| s1671443|  $1671443) 2009 $O| . $1,671,443) 91671443 2032
_ $0 $1,671,443|  $1,671,443 2010 $0 $1,671,443 $1,671,443| 2033
$0 $1,671,443 , $1,671,443 2011 $0 $1,671,443 $1,671,443 2034
$0 $1,671,443 $1,671,443 2012 $0 $1,671,443 $1,671,443 2035
o so| . s1671,443)  $1671,443 2013 o ___ $36519) $36519) 2036
.. S0|  $1671443 $1,671,443 2014 $0| ___ $36519 $36,518) 2037
. sof  $1,671443 $1,671,443 2015 $0| . $36519( 936519 - 2038
$0 $1,671,443 $1,671,443 2016 $0| 936519 836519 2039
S0 $1,671,443 $1,671,443 2017 $0 ... $36518|  $36519| 2040 .
$0 '$1,671,443 ﬂ.mﬂ.ﬁu‘ 2018 $0 $1,655,062 $1,655,062 2041-2205 (l
g L A $116,834,460| _ $75,840,687 $192,675,148|  TOTAL " .|




Alternative 3B - Envirocare Disposal

Life-Cycle Cost Analysis

Construction O&M Annual ““Cash Flow | Construction O&M ~ Annual | CashFlow
Cost Cost Cash Flow Year Cost Cost Cash Flow Year
s e $of _ o %0 — 1 $of  $1671,443| 81,671,443 2019
mﬁ%aa.ooa $334,846 $14,918,851| mm $1,671,443 $1,671,443 2020 @
. $11,129,541 $2,521,527 $13,651,068 $0| $1,671,443 $1,671,443| 2021
... $10,005,915 $3,216,605 $13,222,520 $0 $1,671,443 $1,671,443 2022
___$12,930,436 $3,083,219 $16,013,655 $0 $1,671,443| 1,671,443 2023
.. $9,391,778 $3,136,380 $12,528,158 $0 $1,671,443 $1,671,443| 2024
T4 ,367 $3,186,524 $20,933,891 $0 $1,671,443 $1,671,443 2025
z.-;..a: 648,669 $3,186,524 $17,835,193 $of $1,671,443|  $1671443) 2026
... .$17,244,050 . $3,194,881 $20,438,931 $0| __ $1,671,443 $1,671,443| 2027
.. .$9,152,699 $1,999,221 $11,151,920 $of $1,671,443 $1671,443| 2028
80| $1671,443|  $1,671,443 . $0| _$1,671,443  $1671,443] 2029
e .%o $1,671,443 $1,671,443 $0 $1,671,443(  $1671,443) 2030 ;
%0 $1,671443)  $1,671,443 $0} _ $1,671,443 _$1,671,443 2031
e $0 $1,671,443| $1,671,443 $0| $1,671,443)  $1,671443| = 2032 .
$0 $1,671,443 $1,671,443 $0 $1,671,443 $1671,443| 2033
$0 $1,671,443 $1,671,443} $0 $1,671,443 $1,671,443 2034
I $0 $1,671,443 $1,671,443 $0 $1,671,443 $1,671443| 2035
. o %0| _ $1671,443 $1,671,443 $0 $36,519|  $36519| 2036
) 80 $1671,443]  $1,671,443 $0| ___$36519)  $36519) 2037
I, | | S $1,671,443|  $1,671,443 $0 $36,519f  $36,519] 2038
o SO|  $1671,443|  $1,671,443 $0| _ $36519) 836519 2039
CL..s0)  $1671443(  $1,671443 $0( ___$36519|  $36519) 2040
| $0 $1,671,443 3 m: 443 | . .___._$0] _ __$55168,740 ummm 168,740 2041-2205
R si00707,016| " §60,154,452] 160,952,367 NPV |
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$192,475,148

Alternative 3B - Envirocare Disposal

_.f_nh.mw

1.1.9.1.23¢

COSTAIC

DESC.

CONSTRUCTION DURATION YEARS

OSDF TITLE Il DESIGN

OSOF TITLE Ul DESIGN SERVICES

ROAD TITLE lll DESIGN

ROAD TITLE I DESIGN SERVICES

ENG STUDIES OSOF BARRIER

UTILITIES INTERFACE DESIGN - PHASE
UTILITIES INTERFACE DESIGN - PHASE N
UTILITIES INTERFACE TITLE 1 - PHASE |

UTILITIES INTERFACE DESIGN

OSDF CONSTR. & RAD/SAFETY MGMT.

OSDF CONSTRUCTION

HAUL ROAD CONSTR & PROJ MGMT

NORTH ENTRANCE ROAD CONSTR & PROJ MGMT
ROAD CONSTRUCTION PHASE Ul

UTILITIES INTERFACE CONSTRUCTION

UTILITIES INTERFACE CONSTRUCTION PHASE

$1,692,832
$229,687
13,142
$120,899
$162.7122

$1,004,047
$770,833

$2,023,424

ROAD/STORMWATER MAINTENANCE
ROAD/STORMWATER MAINTENANCE

OSDF MONITORING & COMPLIANCE
SAMPLING & TESTING
BASELINE G.WTR. MON.

OSDF POST MONITORING & MAINTENANCE

TOTAL LCC OSDF - 1996 CONSTANT DOLLARS By FY

T T T T R e T

$242,266

$110,701
$00,924
$92,580

| OO S e e

$14,913,881

4
FY2000

$2,003,238

36,437

$10,822,697

$10,184

7

|FY003

$2,235,608

312,413,161

B

FY2004

$2,235,608

- '

38,868

$14,971,668

$28,209

8321178

..... b

i

REP. PACKAGE, STAGE, & SHIP STEEL TO ENVIROCARE

- ::.-8— ::.So_ ::.us_ $877,61

U
-ty

$2,235,608

$70.,672

$6,548,084

$298,536

ST MONITORING & MAINTENANCE
SOF POST MONITORING & MAINTENANCE




ATTACHMENT 4

Cost Estimate Details for Alternative 4:
On-Site Unrestricted Release (FEMP MRF)
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Alternative 4A - FEMP Material Release Facility nOu
- =
Life-Cycle Cost Analysis
Construction O&M ‘Annual Cash Flow | Construction |  O3M Annual | CashFlow |
Cost Cost Cash Flow Year Cost Cost Cash Flow Year
I %0 $0 1996 $0 $1,671,443(  $1,671443| 2019
__$14,584,004 $334,846 $14,918,851 1997 _ $o| _ $1,671,443 _$1,671,443) 2020 ]
... 1,187,527 $2,521,527| $13,709,054) 1998 $O| _ $1671,443|  $1,671,443| 2021 )
.. $10,051,419 $2,749,053 $12,800,472 1999 $0 $1,671,443 $1,671,443| 2022
$13,006,346 $2,615,667 $15,622,013 2000 $0 $1,671,443 $1,671443| 2023
|mo.au@.~mm $2,668,828 $12,108,083 2001 $0 $1,671,443 $1,671,443 2024
mmq.amm.._mm $2,718,972 $20,575,140 2002 $0 $1,671,443 $1,671,443 2025
m@ahum_qum $2,718,972 $17,454,708 2003 $0 $1,671,443 $1,671,443 2026
$17,349,076 $2,727,328 $20,076,404 2004 $0 $1,671,443 $1,671,443 2027
$9,198,628 $1,999,221 $11,197,849 2005 $0| $1,671,443 $1,671,443| 2028 .
o $0 $1,671,443 $1,671,443 2006 $0 $1,671,443 $1,671,443| 2029
I $0 $1,671,443 $1,671,443 2007 $0| $1,671,443 $1,671,443) 2030
%0 $1671,443]  $1,671,443) 2008 $0 _$1,671,443| $1,671,443 2031
) . $0| . $1671443|  $1,671,443 200 ) %0 . $1,671,443 $1,671,443 2032
$0 $1,671,443 $1,671,443 2010 $0 illm__mu._mm — $1,671,4431 2033 =
. $o0 $1,671,443 $1,671,443| 2011 $0| _  $1,671,443| = $1671,443) = 2034
I $0 $1,671,443 $1,671,443 2012 $0| 81671443  $1671,443) 2035
— $0 $1,671,443 $1,671,443 2013 $0 _$36519| 836519 2036
— $0 $1,671443]  $1,671,443 2014 $0| 836519 ___$36519) 2037 ]
_ $0|_ $1,671,443 $1,671,443 2015 $0| $36,519 _$36519| 2038
$0 $1,671,443 $1,671,443 2016 $o| 936519 . $36519| 2039
I $0 $1,671,443 $1,671,443| 2017 $o( %3519  $36519 il!wﬁ.o:s,..M
$0 $1,671,443 $1,671,443 2018 $0| $1,655,062 $1,655,062 2041-2205"
N I $117,408,160 | ,.,.mwmwmwmmmmﬂ.wmww - qomy..w B

-G




Alternative 4A - FEMP Material Release Facility

Life-Cycle Cost Analysis

000054

" Construction oam Annual Cash Flow Construction | O&M . Mmmmmw.il " Cash Flow
Cost Cost Cash Flow Year Cost Cost Cash Flow Year
%0 .%o} . _ %0 1996 $0| . $1671,443| $1,671,443] 2019
mmmf 004 $334,846 $14,918,851| = 1997 $0|. _$1,671,443 _$1,671,443 _. 2020
_ . $1.187,527 $2,521,527 $13,709,054 1998 $0 $1,671,443 $1,671,443 2021

_$10,051,419) $2,749,053 $12,800,472 1999 $0 $1,671,443 $1,671,443| 2022
ill-_.«mw...om.nxa $2,615,667 $15,622,013 2000 $0 $1,671,443 $1,671,443 2023
Inl,llmmmuw.nmm $2,668,828 $12,108,083 2001 $0 $1,671,443 $1,671,443 2024

I 111 856,168 $2,718,972 $20,575,140 2002 $0 $1,671,443 $1,671,443 2025
. $14,735736 $2,718,972 $17,454,708 2003 $0| _ $1,671443| $1671,443| 2026
. $17,349,076 $2,727,328 $20,076,404 2004 $0| $1,671,443 $1,671,443 2027

$9,198,628 $1,999,221 $11,197,849 2005 $0 $1,671,443 $1,671,443| 2028

$0| . ___$1,671443/| $1,671,443| 2006 $0| $1,671,443| $1671,443) = 2029

S | I $1671,443|  $1,6714431 2007 $0| _ _ $1671,443|  $1,671,443| 2030
80| $1,671,443 $1,671,443 2008 $0 $1,671,443 _$1,671,443] 2031
$0 _$1,671,443 $1,671,443 2009 $0| __ $1,671,443 $1671443( 2032
_ $0 $1,671,443 $1,671,443 2010 $0 $1,671,443 $1,671,443| 2033

$0 $1,671,443 $1,671,443 2011 $0 $1,671,443 $1,671,443 2034
$0 $1,671,443 $1,671,443 2012 $0 $1,671,443 $1,671,443 2035 )

S $0| $1,671,443 $1,671,443 2013 $0 $36,519 $36,519 2036

—— ] $1,671,443| $1,671,443 2014 o __ $36,519|  $36,519) 2037
N $0 $1,671,443 $1,671,443 2015 $o| $36,519(_ __$36,519] 2038
.......... .30 $1,671,443 $1,671,443 2016 $0| .. __$36,519 _$36519) 2039 .
80| s1671,443|  $1671443) 2017 $0 .. $36519)  $36519 .,..-.[_.--m@..loi-.%
$0 $1,671,443 $1,671,443 2018 $0| $55,168,740 $55,168,740 2041-2205 .
S LR T T $101,282,637|  $57,767,027| $159,049,663 _riwmmmu_,i_l
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Afternative 4A - FEMP Material Release Facility

000085

$190,443,535 _
£ ] . i "CONSTRUCTION DURATION YEARS = ==
. wWBS NO. | COSTAC DESC. TOTAL ] 2 3 s ] s 7 ? » 10
e | - - | eupcer | _Fves_ | Fyss 1 EYST Fyss | FY99 Fyzoo0 | Fyaoof | Fy2002 | Fy2003 FY2004 FY2008 | FY2008-£Y2208
DISPOSAL FACIULITY
1.9.4.4.2.3.8 | 2ccos | OSOF TITLE 1 DESIGN $1,692,802 - - $1,692,032 - - . . . . . .
2C000 | OSDF MTLE 11 DESIGN SERVICES $17,311,349 . - . $1,026.002] 1,960,203 $2,003,238] $2.499.973| $2.235,608| $2,238,508 $2,236,608| $2,236,608
2CCR¢ | ROAD TITLE 11 DESIGN . $229,807 - $229,607 - - . . . . . .
2CC00 | ROAD TITLE Uil DESIGN SERVICES $321,833 . . - - $205,973 $8,437 $32,183 - . 36,468 $70,872
2CSES | ENG STUDIES OSOF BARRIER 313,942 . - $13,142 - - . R . . .
JCUP1 | UTILITIES INTERFACE DESIGN - PHASE | $120,099 - - $128,099 - - . . N
2cUP2 | UTMITIES INTERFACE DESIGN - PHASE U $182,722 - - $182,7122 - - . . .
i | _2cuPs__ | UTILIIES INTERFACE TITLE I - PHASE | s - - ss4 977 - - . s .
1.9.1.4.2.3.7 2CU00 | UTILITIES INTERFACE DESIGN $74,448 - B - $44,598 $29,850 . . . . ST I | T
3¢C11 | OSDF CONSTR. & RAD/SAFETY MGMT. 37,667,919 - - $7,667.919 - - - . . . . .
2CD0Y | OSDF CONSTRUCTION $82,386,500 - - . 0,325,121 $0,632,990 | $10,008,507| 96,818,200 $15,620,660 | $12,800,226 $15,078,691| 36,594,013
JCR1Y | HAUL ROAD CONSTR & PROJ MGMT $1,004,047 . - $1,804,047 - - - - - . . .
JCR12 | NORTH ENTRANCE ROAD CONSTR & PROJ MGMT $170,833 - - $770,833 . N . . . .
2CR06 | ROAD CONSTRUCTION PHASE $1,220,321 . - - $83,558(  $731,04) $18,164 $90,819 - . $20,209|  $298,638
2CUCt | UTILITIES INTERFACE CONSTRUCTION $2,023.421 . - $2,023,421 - - - - - . .
.} _2cuot_ junivies INTERFACE CONSTRUCTION PHASE Il _$1,629,700 - - - $038.349|  $891,364 - - . . . .
L_..;. 24 20501 | ROAD/STORMWATER MAINTENANCE $242,2¢¢4 . . $242,268 B . o
.} _20800 |ROAD/STORMWATER MAINTENANCE $2,837,29¢ - - sa32,212|  sse790|  $318.404] 8327778 s327,778|  saaryre|  s3anyis|  $327,778
111281 7FP11 | OSDF MONITORING & COMPLIANCE $118,701 B - $118,701 . B B B i . T T
2FP12 | SAMPLING & TESTING 388,024 - - $00,924 - - . -
2FP13 | BASEUINE G.WTR. MON. . 392,800 - . $92,600 . . -
2P0 _| OSDF POSTMONITORING BMAINTENANCE | 81854810 . . zomul_szom, _s2.128.102
_ VOTAL LCC OSDF - 1998 CONSTANT DOLLARS By FY [§187,348,189 30 0] 314,918,061 313,709,084 Hmmm " 311,098,138
53 30NS [HAUL, DECONTAMINATE & RELEASE, & SECONDARY WASTE DISPOSAL ATNTS|  $82,100 — . _ B _ _ _ TTs1e0 _ TS0 _l\mmw.mm_ $13.603 ml FEECH T _ R ’_ TR
8,080 qozm_ros AND HAUL STEEL FROM CONSTR SITE TO OSDF 81,177,808 | - - - - gise2e8| _3100.208] $198,248 $196,2¢8 :BE_ - .
SIS I AETE B N e - —==2I = IE3 )
536.2040 |OSDF POST MONITORING 8 MAINTENANCE - _ $102,69¢
F.mmm _BP." POST MONITORING 8 MAINTENANCE $1,885,082 _




Alternative 4B - FEMP Material Release Facility

Life-Cycle Cost Analysis

000086

Construction O&M Annual Cash Flow | Construction O&M Annual | CashFlow
Cost Cost Cash Flow Year Cost Cost Cash Flow Year
%0 $0 ___So 1996 $0 $1,671,443| $1,671443( 2019

%14, 584,004 $334,846 $14,918,851 1997 $0 $1,671,443 $1,671,443 2020
$11,129,541 $2,521,527 $13,651,068 1998 $0| $1,671,443 $1,671,443 2021
$10,005,915 $3,909,888 $13,915,804 1999 $0 $1,671,443 $1,671,443 2022

___$12,930,436 $3,776,502 $16,706,938 2000 $0 $1,671,443 $1,671,443 2023

_$9,391,778|  $3,829,663| _ $13.221,442) 2001 $0|  $1671,443) = $1671443| = 2024

.. 747,367 $3,879,807 $21,627,174) 2002 $of  $1,671,443 _$1,671443] 2025 .

_$14648,669|  $3,879.807) = §$18,528,477 2003 $0|  $1671,443)  $1671443) = 2026
$17,244,050 $3,888,164 $21,132,214 2004 $0;. $1,671,443 $1,671443) = 2027 =

$9,152,699 $1,999,221 $11,151,920 2005 $0 $1,671,443 $1,671,443 2028
$0 $1,671,443 $1,671,443 2006 $0 $1,671,443 $1,671443) 2029
$0 $1,671,443 $1,671,443 2007 $0 $1,671,443 $1,671,443 2030
S $0 $1,671,443 $1,671,443 2008 $0 $1,671,443| $1,671,443 2031
_ $0 $1,671,443 $1,671,443 2009 $0 $1,671,443 $1,671443( 2032
$0 $1,671,443 $1,671,443 2010 $0 $1,671,443 $1671443( 2033
. $0 $1,671,443 $1,671,443 2011 $0 $1,671,443| $1671443| 2034
o sof o s1671,443| $1671,443( 2012 $0 $1,671,443 $1,671,443 2035
- $0 _$1671,443| 16714430 2013 4 80 ... $36519)  $36,519 2036
$0 $1,671,443| $1,671,443 2014 . S0 $36,519 $36,519 2037
o s0|  s1671443] @ $1,671,443 2015 $0| _ __$36519|  $36519] 2038
$0 $1,671,443 | $1,671,443| 2016 $0| .$36,519 . $36519| 2039
_. $0 _$1,671,443|  $1671,443) 2017 $0/ $36,519 $36519] 2040
$0 $1,671,443 $1 mw_ 443 2018 _____so| .lmw 655,062 $1,655,062 2041-2205
N RN [_$116,834,460| _$80,000,3 387| $196,834,848] _TOTAL |
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Alternative 4B - FEMP Material Release Facility nnu.u
i . ©
Life-Cycle Cost Analysis
Construction oa&Mm >==mm. "Cash _..._oi Construction o&M Annual !mmmm w.mﬂ:-
Cost Cost Cash Flow Year Cost Cost Cash Flow Year
T $0 80| 1998 . 0|  s1,671443]  $1,671443) 2019
514,584,004 $334,846|  $14,918,851 so|  s1e71,443)  s1671443| 2020
o $11,129,541 $2,521,527 $13,651,068 s0|  s1e71,443|  s1671443| 2021
T s10005915|  $3.909.888|  $139153804 $0|  s1671443| $1,671443| 2022
" s129%043|  $3,776,502 $16,706,938 $0 $1,671,443 $1671443| 2023
T s9391,118 $3,829,663 $13,221,442| so|  s1671,443|  $1671.443 2024
817,741,367 $3,879,807 $21,627,174 $0 $1,671,443 $1671,443| 2025
$14,648,669 $3,879,807 $18,528,477 0|  $1,671443|  $1,671,443| 2026
L $17,244,050 $3,888,164 $21,132,214 $0|  s1671443)  $1671,443| 2027
$9,152,699 $1,999,221 $11,151,920 $0 $1,671,443 $1671,443| 2028
R $1,674,443 $1,671,443 $0|  s1,671443|  $1,671443) 2029
I $1,671,443 $1,671,443 so|  s1671,443| s1671443| 2030
. $0 $1,671,443 $1,671,443 $0 $1,671443|  $1671443| 2031
8| $1,671,443| $1,671,443 $0 $1,671,443|  $1671443| 2032
....... $0 $1,671,443 $1,671,443 $0 $1,671,443 $1,671,443( 2033
o $0 $1,671,443 $1,671,443 so| 1,671,443 $1,671443( 2034
$0 $1,671,443 $1,671,443 $0 $1,671,443 $1671,443| 2035
e $0 $1,671,443 $1,671,443 $0 $36,519 $36,519| 2036
%0 $1,671,443 $1,671,443 $0 $36,519 $36519| 2037 .
e $0 $1,671,443 $1,671,443 so|  ss.s19|  s3es19 2038
- $0 $1,671,443 $1,671,443 $0 $36,519 _$36519| 2039
. $0 $1,671,443 $0 s36518|  $3.519| 2040 o
$1,671,443 $0 $55,168,740 $55,168,740|  2041-2205
S $100,797,916| 63,694,511 $164,492,426] NPV |




Alternative 4B - FEMP Material Retease Facllity

JOOOSS

_$196,034.848 o

— - [~ "CONSTRUCTION DURATION YEARS
was No. | cosvac DESC. TOTAL 1 2 3 e ] s 7 N » 0
e - — o ___.| oupcEr FYes | Fves | Fver | FYIS . Fyee Fyzoee | Fyzo01 | Fvao02 | FY2003 | FY2004 FY2005 | FY2006-FY2208
DISPOSAL FACRILITY
h4.1.4.296 | 2cC08 | OSDF TITLE 1 DESIGN $1,692802 $1.692,802 . . . . . - . .
3C000 | OSOF TITLE W DESIGN SERVICES $17,314,340 . . . $1.526,002| $1,060,203] $2.003.238] $2.499.973] 32,235,608 $2236,808] $2,235,608 $2,236,808
2CCR¢ | ROAD TITLE i1l DESIGN $229,687 . - $229,887 . . . . . . . .
2CC00 | ROAD TITLE 81l DESIGN SERVICES $321,833 - N . . $206.973 86,037 $32,100 - $6.668 $70,672
2CSES | ENG STUDIES OSDF BARRIER $13.102 . . $13,142 - . . . - .
20cuUPt | UTILITIES INTERFACE DESIGN - PHASE ! $128,699 - . $120,899 . . .
2CUP2 | UTILITIES INTERFACE DESIGN - PHASE ¥ $162,722 . - $182,722 - . . .
.......... _ 2cuPS__ | UTRLITIES INTERFACE TITLE I8 - PHASE ] S| o _geasrry - . 384,977 - L . L _: -
1111237 | 2CU00 | UTIIVIES INTERFACE DESIGN §74,448 - - B 344,598 $29,050 - ) - " T -
2CC11 | OSDF CONSTR. & RAD/SAFETY MGMT. $7.667.019 . - $7.667.919 . . . . . . - .
2CD01 | OSDF CONSTRUCTION $61,792,800 - - . 8,267,135 36,487,490 | 510,822,697 36,768,003 | $16,611.059 ) $12.413,161 | $14,973,666 6,548,084
2CR11 | HAUL ROAD CONSTR & PROJ MGMT $1,004.047 . $1,804,047 . - - . . . . .
ICR12 | NORTH ENTRANCE ROAD CONSTR 8 PROJ MGMT $778,093 - $778,833 . . B B . . .
2CR00 | ROAD CONSTRUCTION PHASE I $1,220,327 . - $53,656| $731,043 $19,164 $30,919 - $20,200|  $298,636
20UCY ' | UTIUTIES INTERFACE CONSTRUCTION $2,023,421 - $2,023,421 - . - . . . .
| _2cuo1_ |utnines INTERFACE CONSTRUCTION PHASE #1 $1,529.700 - - - $938,349|  $591,361 . .
14.1.0.2.4 05U1 | ROADISTORMWATER MAINTENANCE $242,26¢ . . $242,208 N Tl | it
.......... 20800 | ROADISTORMWATER MAINTENANCE 82,037,208 - - sas2212]  seanTs0|  satedo4)  sa2nITe]|  $dangTR|  s2TTI8| 327,778 $321,118 -
[1.1.1.1.2.6.4 ¥P11 | OSOF MONITORING & COMPLIANCE $118,701 - $119,701 .. . . . N o R
IFP12 | SAMPLING & TESTING $98.924 - - $08.92¢4 - - . - . .
2FP13 | BASEUINE G.WTR. MON. $92.680 - - $92.580 - - - . . . . . .
2FP00 _ | O3DF POST MONITORING & MAINTENANCE 1 $86,768,087 = = > _$2000.018] 32,009218] §2,000.318 T_mllrl‘r“:. 102]_g2.101,208] §2.191,248| §2,189803] _§1,671.443 90,143,303
—_  __ TOTALLCCOSOF 183 CONSTANT DOLLARS By FY Js106,772,489 $0 0] $14,010,861] $13,681,000 [ §12,845,020] 18,336,158 ] $11,860,688 "$20,266,991 $17,187,693] $19,701,431] §11,161,020 180,143,303
_u_w..mm... TONS _mm__ﬂ SECONTAMINATE & RELEASE, & SECONDARY WASTE DISPOSAL >qm-lm._|m..mm‘.mm : - 11370183 $1,370.783] $1,970,783] $1,370,783] $1,370783] $1,370,783 - =

233.3595 ~ [O5OF POST MOMTORING & MAINTENANCE
1041-2208 _[0SOF POST MONITORING & MAINTENANCE

- IR s pmm e s ST T = i

- 31,888,002




. ATTACHMENT 5

Cost Estimate Details for Alternative 5:
Vendor Decontamination and Free-release (Vendor MRF)
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Alternative 5A - Vendor Material Release Facility

Life-Cycle Cost Analysis

| 000090

‘Construction O&M Annual “"Cash Flow | Construction O&M " Annual “Cash Flow
Cost Cost Cash Flow Year Cost Cost Cash Flow Year
R $0 $0 I 1996 $0 $1,671,443 $1,671,443( 2019
. ..$14584004|  $334,846 $14,918,851 1997 $0|  $1,671,443|  $1671443) 2020
$11,187,527 $2,521,527 $13,709,054 1998 $0|  $1,671,443) $1,671,443| 2021
,.I}m‘._ 051,419 $2,790,369 $12,841,789 1999 $0 $1,671,443 $1,671,443) = 2022
_._._$13,006,346 $2,656,983 $15,663,330 2000 $0| 91,671,443 $1,671,443| 2023

. $9,439,255|  _  $2,710,145 $12,149,400 2001 $o| __ $1671443 $1,671,443) 2024
.. $17,856,168 $2,760,288 $20,616,457 2002 $0| _ $1,671,443 $1,671,443| 2025 .-
. $14,735736) $2,760,288 $17,496,024 2003 $0/ $1,671,443 $1,671,443) = 2026
. $17,349,076(  $2,768,645 . S2017,721| 2004 — $o| __ $1,671,443| = $1,671,443 2027
.. $9,198,628( $1,999,221 $11,197,849 2005 $0| _ $1,671,443 $1,671,443 ._-.:I.ma..mm S
. $0 $1,671,443 $1,671,443 2006 $0 $1,671,443 $1,671,443 2029
$0 $1,671,443 $1,671,443 2007 $0|. $1,671,443|  $1671,443) 2030
L $0 $1,671,443 $1,671,443 2008 $0 $1,671,443 $1,671,443 I )
— $0 $1,671,443 $1,671,443| 2009 $0| _ $1,671,443 $1671443| 2032
$0 _$1,671,443]  $1,671,443 2010 $0 $1,671,443 $1,671,443| 2033
_ $0 $1,671,443 $1,671,443 2011 $0| _ $1,671,443 $1,671,443 2034
R $0 $1,671,443| $1,671443 2012 $0 $1,671,443 $1,671,443( = 2035 =
.. %0|  $1,671443 |$1,671,443 2013 so] . s3es19|  $36519) 2036
. o so|  $1671,443|  $1671443) 2014 so| $36519) $36513 2037
$0 $1,671,443 $1,671,4431 2015 $0|_ $36,519 $36,519| 2038
S $0 $1,671,443 $1,671,443 2016 $0] _ $36,519 836519 2039
$0 $1,671,443 $1,671,443] 2017 $0 __$36,519 _$36519| 2040
) $0 $1,671,443 $1,671,443 2018 $0 $1,655,062 $1,655,062 2041-2205
R $117.408,160| _ $73,283,275| $190,691,435] TOTAL ]

T e
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Alternative 5A - Vendor Material Release Facility m
. 4 <
o Life-Cycle Cost Analysis
ommwmmmmmc: o&Mm Annual | Cash Flow Construction |  O&M " Annual Cash Flow
Cost Cost " Cash Flow Year Cost Cost Cash Flow Year
—_so| s so|  19% 50| stertas3|  sterieas] 2019
$14,584,004| l.,...lmemiomm x:i!mﬁ 918,851 1997 ..o LU81671,443| $1,671,443 2020
_ 1,187,527 $2,521,527 $13,709,054 1998 so| _ s1671443  ste71443) 2021
___ $10,051,419 $2,790,369 $12,841,789 1999 so| __ $1671443|  s1671443) 2022
$13,006,346 $2,656,983 $15,663,330 2000 $0| $1,671,443 $1,671,443| 2023
$9,439,255 $2,710,145 $12,149,400 2001 $0 $1,671,443 $1,671,443 2024
$17,856,168 $2,760,288 $20,616,457 2002 $0 $1,671,443 $1,671,443 2025
_ $14,735,736 $2,760,288 $17,496,024 2003 $0 $1,671,443 $1,671,443 2026
$17,349,076 $2,768,645 $20,117,721| 2004 $0 $1,671,443 $1,671443| 2027
.. $9,198,628 $1,999,221 $11,197,849 2005 $0 $1,671,443 $1,671,443 2028
%0} $1,671,443 $1,671,443 2006 $0 $1,671,443]  $1,671443} 2029
-~ $o0 $1,671,443 $1,671,443 2007 $0 $1,671,443 $1,671,443( 2030
80| 81671443 $1,671,443 2008 $0 $1,671,443 _$1671,443) 2031
.. $O0| $1671443| $1,671,443 2009 $0/  $1671,443)  $1,671,4431 = 2032
— $0 $1,671,443 $1,671,443 2010 $0|  $1671443| = $1,671,443) = 2033
$0 $1,671,443 $1,671,443 2011 $O| _  $1,671443| = $1,671,443| = 2034
$0 $1,671,443 $1,671443| 2012 $0| $1,671,443 $1,671,443| 2035
..... _ $0 $1,671,443 $1,671,443 2013 $0| $36,519 $36,519 2036
e $0 $1,671,443 $1,671,443 2014 $0| $36,519| $36519| 2037
$0 $1,671,443 $1,671,443 2015 $0 $36,519. $36,519| 2038
e %0 $1,671,443 $1,671,443 2016 $0| __$36,519 _$36519) 2039,
S0 $1,671,443|  $1,671443) = 2017 J$0| $36519( $36,519 ln-m@%,m- .
$0 $1,671,443 $1,671,443 2018 $0]  $55,168,740 $55,168,740  2041-2205
EEE R 101,282,637 $57,977,999] &wmmwwwmm_. _ NPV |




Alternative 6A - Vendor Material Release Facllity

(J000I9<

$190,891,435 _
CONSTRUCTION DURATION YEARS .
was No. | costac DESC. TOTAL 1 2 3 4 ] O 7 s [ 10
e e e _BUDGET Fyes Fysy Fyis AL _Fy000 | FY2001 Fv2002 | Fv003 | Fyoo4 | Fy2005 |} FY2006.FY2208
DISPOSAL FACUILITY
1.4.1.1.2368 | 2ccDs | OSDF TITLE il DESIGN $1,692,832 - $4,5692,032 - . - - - - . .
2¢D00 | OSDF TITLE i) DESIGN SERVICES $47,311,349 . . $1.026,902| $1,960,20| $2,083,238] $2,499,973| $2,235,608| $2,235,508| $2,235,608 $2,235,508
2CCR4 | ROAD TITLE M DESIGN $229,587 - $229,687 . - . . . . . .
2CC00 | ROAD TITLE Ul DESIGN SERVICES $321,09) - - B $208,973 38,437 $32,183 - . 36,668 $70,672
2CSES | ENG STUDIES OSDF BARRIER $13.142 . $13,142 - - . . . . .
2CUP1 | UTILITIES INTERFACE DESIGN - PHASE | $120,099 . $120,099 - - B . .
2CUP2 | UTIITIES INTERFACE DESIGN - PHASE ¥ $152,722 $162.722 - - . . .
3CUPS _ | UTILITIES INTERFACE TITLE Il - PHASE | _ Sy - 184,977 - ] SN (SRR IS S -
144237 | 2cuce | UTIITIES INTERFACE DESIGN $74.448 . YY) $29,860 : - T z -
2cCtt | OSDF CONSTR. & RADISAFETY MGMT. $7.567,919 - $7,667,919 - . . . . . .
2€001 | OSDF CONSTRUCTION $02,366,600 - $8,326,121 :..:.3. $10,898,507| $6,816,280] $16,620,660 | $12,600,228 | $15,078,691 $6,694,013
ICRIt | HAUL ROAD CONSTR & PROJ MGMT $1,004,047 - $1,804,047 - - - - - - . .
JCR12 | NORTH ENTRANCE ROAD CONSTR & PROJ MGMT $778.80) $778,003 - - - - - B .
2CR0O0 | ROAD CONSTRUCTION PHASE 0 $1,220,327 . . $53,666| $731,043 $18,164 $90,019 $20,209|  $298,636
ICUCt | UTILITIES INTERFACE CONSTRUCTION $2,023,421 $2,023,421 . . . . . .
) 2cuor _ Jumwamies INTERFACE CONSTRUCTION PHASE N $1,629,700 - - $938,340|  $591,351 o
1.9.1.1.2.4 20SU1 | ROAD/STORMWATER MAINTENANCE $242,288 - $242,268 - N
0500 | ROAD/STORMWATER MAINTENANCE $2,037,20¢ - sa32,212]  saanre0|  sseoe|  ssarrrs|  saaraIe)  $92TT8| 8320778 ..-.lum..dm et
.1.9.1.2.6.1 2FPI11 | OSOF MONITORING & COMPLIANCE $118,701 - $118,701 . . . - . - ) B T
IFP12 | SAMPLING & TESTING $00,924 - $88,024 - . -
2FP13 | BASELINE GWTR. MON. $92,660 - $92,680 - . - - .. . .
2FP00 PIFEHF 8,766,887 - - $2,009,348 | 318 $2,000.018] $2131,102] §2,109,2481 g2.181,248] 92, :._.8 L._.:_tu | $60,143,303
JOTAL L.CC OSDF - 1996 CONSTANT DOLLARS By FY 187,346,188 30 301 $14,910,881 [ $13,709,084] $13,690,824 | $18,412,066 $19,099,138] $20,368,192] $17,244,760] 319,884, 487 [ §11,107,849 350,143,
e e T —— — — N
T570ns [MAUL DECONTAMINATE & RELEASE, & SECONDARY WASTE DISPOSAL AT NTS|  $330, 000 B . . $55,000 $86,000 $65,000 $65,000 -
$.050 TONS [LOAD AND HAUL STEEL FROM CONSTR SITE TO OSOF 31,172,588 . - - $198,2¢8 | . s10e,208] 3108208 - - llg

038-3040
2041 2208

2z roa ﬂu.l.u"n === o=x

sateprT T an

OSDF POST MONITORING & MAINTENANCE
OSDF POST MONITORING & MAINTENANCE

o T s T e & S T
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Alternative 5B - Vendor Material Release Facility m
_ )
Life-Cycle Cost Analysis
“Construction o&m Annual “Cash Flow Construction O&M Annual ‘IMMmm wmmﬂli
Cost Cost Cash Flow Year Cost Cost Cash Flow Year
) $0 $0 $0 1996 $0 $1,671,443 $1,671,443 2019
«:.uaa.ooa $334,846 $14,918,851 1997 $0 $1,671,443 $1,671,443 2020
$11,129,541| $2,521,527 $13,651,068 1998 $0 $1,671,443 $1,671,443| 2021
$10,005,915 $8,111,938 $18,117,854 1999 $0 $1,671,443 $1,671,443 2022
$12,930,436 $7,978,552 $20,908,988 2000 $0 $1,671,443 $1,671,443 2023 =
. _$9,391,778] 1$8,031,713 $17,423,492 2001 _$0 $1,671,443 $1,671,443) 2024
L §17,747,367 $8,081,857 $25,829,224 2002 $0| $1,671,443 $1,671,443| 2025 =
$14,648,669 _$8,081,857 $22,730,527 2003 $0 $1,671,443 _$1,671443( 2026
. __$17,20a050| 8090214 $25334,264| 2004 so| __ $1671443|  sie7i443| 2027
.. .$9,152,699 $1,999,221 $11,151,920 2005 $0 $1,671,443(  $1,671,443| = 2028
S0} $1,671,443 $1,671,443| 2006 _$0 $1,671,443] $1,671,443| 2029
$0 $1,671,443 $1,671,443 2007 $0| __ $1,671,443 .$1,671,443 ..2030 i
. $0|___ $1,671,443 $1,671,443 2008 $0 $1,671,443( $1,671,443( 2031
$0 $1,671,443 $1,671,443 2009 $0 $1,671,443 $1671,443| 2032
$0 $1,671,443 $1,671,443 2010 $0 $1,671,443 $1,671443| 2033
$0 $1,671,443 $1,671,443 2011 $0 am_mwm.ﬁu $1,671,443 2034 i
$0 $1,671,443 $1,671,443 2012 $0| $1,671,443 __$1,671,443 2035 |
. Sof  $1,671443 $1,671,443 2013 $of . $36519)  $36519) 2036 .
. $0|  $1,671443 $1,671,443} 2014 $0f %3519 $36519 2037
e $0 $1,671,443 $1,671,443 2015 '$0 $36,519)  $36519| 2038 )
_ %0 __$1,671,443 $1,671,443 2016 $0 $36519) $36519) 2039 .-
SO $1,671443 $1,671,443) 2017 — __$0| _$36519| _ $36519] 2040 ,
$0 $1,671,443 $1,671,443 2018 $0 & 655,062 $1,655,062 .
B — B |- $116,834,460| $105,212,687_$222,047,148]




Alternative 5B - Vendor Material x.m_mm.mm Facility

Life-Cycle Cost Analysis

000094

Construction O&M ~ Anmual | CashFlow | Construction |  O&M " Annual Cash Flow
Cost Cost Cash Flow Year Cost Cost Cash Flow Year
. $0 $0 %0 1996 $0 $1,671,443 $1,671,443 2019
$14,584,004 $334,846 $14,918,851 1997 $0 $1,671,443 $1,671,443 2020 .
$11,129,541 $2,521,527 $13,651,068 1998 $0 $1,671,443 $1,671,443 2021
___$10,005315 $8,111,938 $18,117,854 1999 $0 $1,671,443 $1,671,443 2022
«dn.wuo.aum $7,978,552 $20,908,988 2000 $0 $1,671,443 $1,671,443 2023
_$9,391,778 $8,031,713 $17,423,492 2001 $0 $1,671,443 $1,671,443 2024
. $17,747,367)  $8,081,857 $25,829,224 2002 $oi $1,671,443|  $1,671,443} = 2025
__$14,648,669 $8,081,857 $22,730,527 2003 $of $1,671,443| 91,671,443} 2026
$17,244,050 $8,090,214 $25,334,264 2004 $0| $1,671,443 $1,671443| 2021
$9,152,699 $1,999,221 $11,151,920 2005 0| $1671,443 $1,671,443 2028 _
$0 $1,671,443 $1,671,443 2006 $0 $1,671,443 $1,671,443| 2029
$0 $1,671,443 $1,671,443 2007 $0|  $1,671,443 $1,671,443 2030
$0 $1,671,443 $1,671,443 2008 $0 $1,671,443 $1,671,443 2031
$0 $1,671,443 $1,671,443 2009 so| $1,671,443 $1671,443 2032
$0 $1,671,443 $1,671,443 2010 $0 $1,671,443 $1,671,443 2033
$0 $1,671,443 $1,671,443 2011 $0 $1,671,443 $1,671,443 2034
$0 $1,671,443 $1.671,443| 2012 $0 $1,671,443 $1,671,443 2035
_s0|  $1671443|  $1671443| 2013 4 @ $0 .. 836519 $36,519 . 2036
$o $1,671,443|  $1671,443) 2014  f %0 $36,519 $36,519 2037 -
_. 80 $1,671,443 ..}I-.m.m:.%u 208 W %0 . $36,519 . $36,519 2038
%0 S1671,443]  $1,671,443 2016 $0 . $36,519) 936,519 20339
) L 0 $1,671,443  $1,671,443 L2017 _ ... Sof _$36519] __ $36519| 2040
$0 $1,671,443 $1,671,443 2018 $0 uum 168,740 «mm 168,740 2041-2205
_ o S [~ $100,797,916| _ $85,151,113]_$185,949,029 | NPV
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Alternative 68 - Vendor Materlal Release Facllity

000095

S $222,047,148 e
A =TT ) R "CONSTRUCTION DURATION YEARS ~ T
| was No. [ cosTac DESC. TOTAL 1 1 3 I ' . 7 v ] o
.. X _ . — ... | BUDGET Fyss_ | Fres | FYT _Fms | FY% Fy2000 | | 1 | _Fraooz | Fv2003 | FYz004 | FY2008 FY2008-FY2208
DISPOSAL FACIILITY
1144236 | 2cCO8 | OSDF TITLE I DESIGN $1,592,802 - . $1.692,602 - . . . . . . .
2c000 | OSDF TITLE il DESIGN SERVICES $17,311,349 . - - $1.025,002| 31,960,203 32,083,238 82409973 s2,235.508] s$2,205,608| 32,236.508 $2.235.608 .
2CCRe | ROAD TITLE Il DESIGN $229,5¢7 . - $229 587 . . . . . - . .
2CC00 | ROAD TATLE Ul DESIGN SERVICES $321,003 - . - . $205,973 38,437 $32,18) - . $6.668 $70,672 -
2cSES | ENG STUDIES OSDF BARRIER $13.042 - - $1.042 - . . . . . . .
JCUPY | UTILITIES INTERFACE DESIGN - PHASE ' $120,099 . . $128,899 . . . . - . . .
2CUP2 | UTHLITIES INTERFACE DESIGN - PHASE D s152,722 . . $162,722 . . . . . . . .
....... 2CUPS__ | UTILITIES INTERFACE TITLE (0 - PHASE | —_ I O 1.1 5L - - $84,977 - [N S-S, : : : : :
1.411.237 3CU00 | UTUATIES INTERFACE DESIGN $14.448 - . - seases|  smeso| Sl et R R N "
2¢C11 | OSOF CONSTR. & RADISAFETY MGMT. $7,667.919 . - $7.567,919 . . . . . 8 . .
2C001 | OSDF CONSTRUCTION $81,792,800 - . - g0,207.438| se.4a7.496( $10,822,697( $8.768,80 315,511,058 | 812,413,061 $14,973.665 [ 36,840,084
2CR11 | HAUL ROAD CONSTR & PROJ MGMT $1,804.047 - - $1,004,047 . - - . . . . .
2CR12 | NORTH ENTRANCE ROAD CONSTR & PROJ MGMT $770.833 - . $770,833 . . . . . . . .
JCR00 | ROAD CONSTRUCTION PHASE B $1,220313 . . - $63,556| 3731043 $10,164 $90,019 - - $28,209]  $290,836
2CUCY | UTILITIES INTERFACE CONSTRUCTION $2,023.421 . - $2,023,421 - . . . . . . . .
S O UTILITIES INTERFACE CONSTRUCTION PHASE I _$1,820.700 - . - soas e}  ssa sl - - . . N .
1.1.1.9.2.4 108U1 | ROAD/STORMWATER MAINTENANCE $242,26¢ . - $242,268 B . P ST
‘‘‘‘‘ 20800 | ROAD/STORMWATER MAINTENANCE 32,897,298 . - . $432,212| 344,780  $NSAD4| paI) e ERIACCIIN 22 LA $327,778 .
(KEREXR] IFP11 | OSDF MONITORING & COMPLIANCE - - $118,701 . - - . PR sianid MennbR IR T
2FP12 | SAMPLING & TESTING . . $88,924 - . . - - . N .
2FP13 | BASELINE G.WTR. MON. - . $92,680 - . . N .
. | __2rpo0 [ oSOF POST MONITORING & MAINTENANCE ) - . - 2,089,318 s pangal 32,181,248
P -1 LCC O3DF - 1938 CONSTANY OOLLARS By FY ] $0 30] $14,918,861] $13,661,068 | 718,330,188 11,880,888 [ 320,388,391
R I S St R BT X e mn s pammme ommm
qm..ms a‘zwﬁzmcr GECONTAMINATE & RELEASE, & SECONDARY WASTE DISPOSAL AT NTS| B _ - _ B . $5,572,833 _- :.S».Su_ aa.ﬂ».-uu_ -o.sn.:u_ $6.572,813 _.;mmwmmﬂm _ ........ _ .

0342040
20412208
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OSOF POST MONITORING & MAINTENANCE

OSDF POST MONITORING & MAIN m,zhznm
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ATTACHMENT 6

Cost Estimate Details for Alternative 6:
Melt of Metal and Box Fabrication (Recycle 2000)

000096
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= Alternative 6A - Recycle 2000 %
-]
4. Life-Cycle Cost Analysis
..mmmmcho:o: O&M Annual | Cash Flow | Construction | O&M | Annual | Cash Flow
Cost Cost Cash Flow Year Cost Cost Cash Flow Year
I ] 1] I $0 1996 $0| $1,671,443|  $1,671,443| = 2019
___._ $14,584,004 $334,846 $14,918,851 1997 $0|  $1671,443(  $1671,443| 2020
_oUsnaersar|  $2,521,527 $13,709,054 1998 . %0 $1671,443|  $1,671,443 _2021
. $10,051,419 . $2,795736|  $12,847,155| 1999 $0| _ $1,671,443| = 91,671,443} = 2022
___._$13,006,346 $2,662,350 $15,668,696| 2000 $0| _ $1671,443  $1,671,443) 2023
_._..._$9,439,255 _$2,715,511 $12,154,767 2001 $0 $1,671,443| $1671,443| = 2024
_$17,856,168|  _ $2,765,655 $20,621,824| 2002 $0|  $1,671,443 91,671,443} = 2025
. $14735736)  $2,765,655 $17,501,391 2003 $0|  $1,671,443| $1,671,443) 2026
_$17,349,076| $2,774,012 $20,123,088( 2004 (%0  $1,671,443|  $1,671,443 2027
.. $9,198,628 $1,999,221 $11,197,849 2005 $of $1,671,443 $1,671443| 2028
80 $1,671,443 $1,671,443 2006 $0|  $1,671,443 91,671,443 2029
$0 $1,671,443 $1,671,443 2007 $0 $1,671,443 $1,671443} 2030
$0 $1,671,443 $1,671,443 2008 $0 $1,671,443 $1671443| 2031
. $0 $1,671,443 $1,671,443 2009 $0| $1,671,443 $1,671,443 2032
R $0 $1,671,443 $1,671,443 2010 $0 $1,671,443 $1,671,443
) $0 $1,671,443 $1,671,443 2011 $0 $1,671,443 $1,671,443
L $0 $1,671,443 $1,671,443 2012 $0 $1,671,443 $1,671,443
. $0 $1,671,443 $1,671,443) 2013 $0 _$36,519| __$36,519
. $0 $1,671,443 $1,671,443 2014 $0|  $36519] 836519
e $0 $1,671,443 $1,671,443 2015 $0 $36,519  s3519
e T osiemass|  sierieasl 2016 so|  s3s19| 536519
s osiemiaas|  s1eTiaasl 2017 %0 836519 836519
$0 $1,671,443 $1,671,443 2018 $0| ___ $1,655062 $1,655,062| .




Life-Cycle Cost Analysis

Alternative 6A - Recycle 2000

“Construction | O&M armuai | CashFlow | Construction |  O&M = Annual | Cash Flow
Cost Cost Cash Flow Year Cost Cost Cash Flow Year
N $0| o) $0 1996 $0| $1,671,443 $1,671,443 2019 B
___.$14,584,004 $334,846 $14,918,851 1997 $0|_ $1,671,443 $1,671,443| 2020
N Mmmmmm_mnu .mn.uﬁ.mﬁ $13,709,054 1998 $0 ummm:.ﬁu $1,671,443 i!ilmmmmi-\-

.. $10,051,419 $2,795,736 $12,847,155 1999 $0 $1,671,443 $1,671,443} 2022
___..$13,006,346 $2,662,350 $15,668,696 2000 $0 $1,671,443 $1,671,443| 2023
_$9.439.285|  $2715511)  $12,154,767 2001 s0|  $1,671,443|  $1,671443| = 2024
_.$17,856,168|  $2,765655 ___%20621,824| 2002 $0| _$1,671,443)  $1,671,443) 2025
.. $14,735,736 $2,765,655 $17,501,391 2003 o0 _$1,671,443  $1671443} 2026
. $17,349,076 $2,774,012 $20,123,088 2004 $0 $1,671,443 $1,671,443| 2027

... $9,198,628| $1,999,221 $11,197,849 2005 $0|__ $1,671,443 $1,671,443; 2028
. $0 $1,671,443 $1,671,443 2006 $0 $1,671,443| $1,671443| 2029
e $0 $1,671,443 $1,671,443 2007 $0 $1,671,443 $1,671,443 2030
- $0 $1,671,443 $1,671,443 2008 $0| _ $1,671,443 _$1,671,443) @ 2031
o s0|  $1,671443|  $1,671,443 2009 $0|  $1,671,443|  $1,671,443] 2032
- $0 $1,671,443 $1,671,443 2010 $0( . $1671,443|  $1,671,443| 2033
e $0 $1,671,443 $1,671,443 2011 $0| _ $1,671,443 $1,671,443) 2034
; _s0|  $1,671,443| $1,671443] 2012 - $0|  $1,671,443|  $1671443) 2035
(S0 $1,671,443 --izzx.md,%@ 203 %0 $36,519 . $36,519 2036
: i $1,671,443  $1,671443 2014 . . $36,519 $36,519 2037
%0 izl!-m..mm..mm _ $1,671443 2015 $o _ $36,519 ___$36519) 2038
L. %o  $1671443] _$1,671,443 2016 $0| ... 836,519 . ..83519] 2039
%0 $1671443 $1,671,443| 2017 «m_ _$38519| $36519) 2040
$0 $1,671,443 _2018_ $55,168,740 $55,168,740| _ 2041-2205
S "$58,005,402] $159,288,039| NPV - |




Alternative 6A - Recycle 2000

000099

~ $190,723,635 e |
- i CONSTRUCTION DURATION YEARS — Srmm———m——mm——
WBS NO. | COSTAC DESC. TOTAL 1 2 3 | s 3 s 7 o ’ 10
4:...& IR I - .| BUDGET FY9§ Fyae Fyst | Fyss [ FY99 Fvzoo0 | Fyzo0r | Fyaeea | Fy003 FYao04 | Fy2005 | FY2008-FY2208
Y
- DiSPOSAL FACIILITY
1111236 | 2ccD8 | OSOF TITLE B DESIGN $1,692,332 . 1,692,032 - . . - B . . .
2C000 | OSDF TITLE It DESIGN SERVICES $17,311,349 - . . $1,026,002| $1,960,203] $2,083,238| $2,499,973] $2.235,608 $2,238,508| $2,235,508| $2,235,508 -
2CCRe | ROAD TITLE Uil DESIGN $220.587 - - 4229587 . . . - . . . .
2CC00 | ROAD TITLE 0l DESIGN SERVICES $321,803 . - - . $205,973 38,437 $32,199 - . $6.660 $70,872 -
3CSES | ENG STUDIES OSDF BARRIER $13,142 . - $13,142 - - - - - - . . .
2CUPt | UTILIVIES INTERFACE DESIGN - PHASE ! $120,899 . - $120,499 . - . . N . . .
2CUP1 | UTIITIES INTERFACE DESIGN - PHASE M $162,722 - . $182,122 - . . - . . . . .
........ __2€UPS__| UTILITIES INTERFACE TITLE Bl - PHASE | $84.977 - - 384877 - - . - . . . .
4114237 ICU00 | UTILITIES INTERFACE DESIGN $74.440 - - . $44,898 $29.450 - - . Sbbn il R R
3CC11 | OSDF CONSTR. & RADISAFETY MGMT. $7,567,319 - . $7.567.919 - - . . - . . . .
2c001 | OSDF CONSTRUCTION $92,366,500 - . - $0.926.921] 86,632,998 | $10,090,607| $6,816,200] $15,820,860 $12,800,228 | $15,078,6941 36,694,013
2CR11 | HAUL ROAD CONSTR & PROJ MGMY $1,004,047 - - $1,804,047 - - . . . . . .
JCR12 | NORTH ENTRANCE ROAD CONSTR & PROJ MGMT $718,803 - - $778,603 - - - . . . . .
JCR00 | ROAD CONSTRUCTION PHASE X $1,220,927 - - - $52,656|  $731,049 $18.164 $90,819 - $20,209|  $299,838
2CUCY | UTILITIES INTERFACE CONSTRUCTION $2,023,421 - . $2,023,421 . - - ‘e - . . .
) cvor lumunes INTERFACE CONSTRUCTION PHASE I 31,629,700 - . - so3s,349| $59,95¢] - - . . .
1.4.4.1.2.4 305U1 | ROAD/STORMWATER MAINTENANCE $342,20¢ - . $242,28¢ B . =TT T T
|, 20800 ROAD/STORMWATERMAINTENANCE | #3850 - - $432,112 sargvs|  sdaame]  waais)  sanaisp  ganaie .
1.1.4.9.2.8.1 2FP11 | OSDF MONITORING & COMPLIANCE - - $110,701 . - . . sunnil ntetuth el R I :
2FP12 | SAMPLING & TESTING . - 300,924 . . - . . . . .
2FP13 | BASELINE GWTR. MON. . - $92,600 - - - . . .
... _rpoo |OSOFPOSY T MONITORING & MAINTENANCE 38 - - - _$2,008.31¢ _§a1e,248
. TOTALLCCOSDF: 1938 CONSTANT DOLLARS By FY 187, $0 s0] $14.918,081 | g1, 700,084 $17,204,780
e = s T T
57 ROLL. & FAD DOXZS. SEND INDARY WASTES NTS VIAFE $382.200 - - . - 360,387 . ===
15,050 TONS |LOAD AND HAUL STEEL FROM CONSTR SITE 1O OSOF 81,177,688 - - - . 3198,208 N
—TOSOF POST MONITORING & MAINTENANCE $102,5%6
OSDF POST MONITORING & MAINTENANCE $1,888,082

e e T T




Alternative 6B - Recycle 2000

000100

Life-Cycle Cost Analysis

ogw:,:n:o: O&M >:.=:m_ 1 Omm—- m_oi oozm::n:o: O&M >=::m_ Omm__ m_oi
Cost Cost Cash Flow Year Cost Cost Cash Flow Year
$0 $0 B $0 1986 |l $0 $1,671,443 $1,671,443 2019

$14, 584,004 $334,846 $14,918,851 1997 o sO $1,671,443|  $1,671,443 2020

$11420541|  $2,521,527 $13,651,068 1998 $0 $1,671,443|  $1671443| 2021

$10,005915|  $8,642,605 $18,648,520 1999 so| $1,671,443 $1,671,443| 2022

512,930,436 $8,509,213 $21,439,655 2000 $0 $1,671,443 $1,671,443 203

~ $9,391,778 $8,562,380 $17,954,158 2001 $0 $1,671,443 $1,671,443 2024

$17,747,367 $8,612,524 | $26,359,891 2002 $0 $1671,443|  $1,671,443 2025

$0 $1,671,443 $1,671,443 2026

$14,648,669 $8,612,524 $23,261,193| 2003

T $17,244,050 $8,620,881 $25,864,931 2004 $0 $1,671,443 $1,671,443| 2027 -

e i = e —

T 69,152,699 $1,999,221 $11,151,920 2005 $0 $1,671,443 $1,671,443 2028

o T -lsg.. $1,671,443 $1,671,443 2006 $0 $1,671,443 $1,671,443( 2029

80| s1671443) 816714431 2007 _ $0|  $1671443)  $1671443) 2030
O s0|_ $1671443)  $1671,443) 2008 , s0| _$1671443) _  $1671443) 2031
sl stemiea3|  $1671443) 2009 O . $0| . $1671443|  $1671443) 2032

$0 $1,671,443 $1,671443| 2010 $0| _ $1671443)  $1,671,443) 2033

$0 $1,671,443 $1,671,443 2011 _$0 $1,671,443 $1671,443| 2034

$0 $1,671,443 $1,671,443 2012 $0 $1,671,443|  $1,671,443 2035

$0 $1,671,443 $1,671,443 2013 $0 $36,519 | $36,519| 2036

A 1| B $1,671,443|  $1,671,443) = 2014 $0) $36,519| $36519} 2037
. C$0|  $1671,443|  $1,671,443) 2015 of $36,519|  $36519) 2038
o s0| s1671443]  $1,671,443 _____ 2016 $0 $36,519 $36,519| 2039
so| . $1671,443}  $1,671443 c2007 f %o} o %3€519) $36,519| 2040
$0 $1,671,443 $1,671,443 2018 _____._%o0f ____ $1,655062 _____$1,655062| _ 2041:2205
SRS 5115534,400| 103,396,507 |_$275,231,148| _ TOTAL _ |
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Alternative 6B - Recycle 2000 nOu
[ W
Life-Cycle Cost Analysis
" Construction O&M A" | Cash Flow | Construction | O8M | Annual ~Cash Flow
Cost Cost Cash Flow Year Cost Cost Cash Flow Year
- $0 $0 .. %0 1996 $0 $1,671,443 $1671,443( 2019
... $14,584,004 $334,846 $14,918,851 1997 $0 $1,671,443 $1671,443) 2020
smM29541|  $2521527)  $13,651,068) 1998 $0| 91,671,443 $1,671,443 2029
$10,005,915 $8,642,605 $18,648,520 1999 $0 $1,671,443 $1,671,443| = 2022
$12,930,436 $8,509,219 $21,439,655 2000 $0| _ $1,671,443} $1,671,443| 2023
$9,391,778 $8,562,380 $17,954,158 2001 $0 $1,671,443 $1,671,443 2024 @
$17,747,367 $8,612,524 $26,359,891 2002 $0 $1,671,443 $1,671,443| 2025
. $14,648,669 $8,612,524 $23,261,193 2003 $0| $1,671,443 $1,671,443 2026
. $17,244,050 $8,620,881 $25,864,931 2004 $0| __ $1,671,443 $1,671,443| 2027
... $9,152,699 $1,999,221 $11,151,920 2005 $0 $1,671,443 $1,671443| 2028
. . S0l $1,671,443 $1,671,443| 2006 $0| _ $1,671,443 $1,671,443| 2029
. $0 $1,671,443 $1,671,443 2007 $0 $1,671,443 $1,671,443) 2030
e .$0 $1,671,443 $1,671,443 2008 $0| _ $1,671,443 $1,671,443 2031
%0 s1671443) $1,671443) 2009 $0 _$1671,443| $1671,443) 2032
$0 $1,671,443 $1,671,443 2010 $0 $1,671,443 $1,671,443 -il-..mmm ——
$0 $1,671,443 $1,671,443 2011 $0 $1,671,443 $1,671443) = 2034
e $0 $1,671,443 $1,671,443 2012 $0| $1,671,443 $1,671443| 2035
S0 $1,671,443 _$1,671,443 2013 $0| $36,519 _$36,519) 2036
S0 81671443 _$1,671,443 2014 - $0| s36s519)  $36519) 2037
R $o| _ $1671,443 $1,671,443 2015 $0 $36,519 __ $36519| 2038
. _$0| . s1671,443) $1.671,443 .. 2016 o} __ $36,519| $36519) 2039 )
_sof  s1671,443|  $1671443 2017 4 $0f ___$36519| _ $36519) 2040
$0 $1,671,443 $1,671,443 2018 $0 «mu 168,740 _$55,168,740 |, llmmt -2205 "
AR $100,797,916|__ $87,860,815)__ $188, mmm.wm__ !mmm,ﬂﬁ.ﬁ.ﬁx

RN




ARernative 08 - Recycio 2000

06010

$225,201, 148 J— - —— e e emeeen v o i ———m E < R eaTTrTE CR MR TS SEmEe e,
e e e ey e CONSTRUCTION DURATION YEARS = . ..
was NO. | cosTac DESC. TOTAL 1 2 3 4 1 s 7 ’ » 10
- Y S p—— BUDGET Fves | Fves | FYeT | FYW FYoe Fv2000 Fy001 | Fvzo02 Fy2003 Fvaood Fv2008 | FY2008-FY2208
' DISPOSAL EACIULITY
1114236 | 2€CO8 | OSDF TITLE 1 DESIGN $1.692,832 . - $1,692,002 . - - . . . - .
3cp00 | OSOF TITLE W1 DESIGN SERVICES $17,911,349 . - - s1.825002] $1.960.203] s2,080,230] s2.499973] $2,205,508] $2,236,808 $2,235,608 | 82,235,500
1CCR¢ | ROAD TITLE I DESIGN g220887{ - - - $229,667 - - . N . . . .
2CC00 | ROAD TITLE In DESIGN SERVICES $321,033 - . - - $205,973 38,437 $32,183 . . 36,668 $70,672
1CSES | ENG STUDIES OSDF BARRIER $13,142 - . $13,142 . - . - - .
JCUPY | UTILITIES INTERFACE DESIGN - PHASE | $128,099 . . $120,099 - . . - - - . -
2€UP? | UTILITIES INTERFACE DESIGN - PHASE ¥ $182,722 - . s182.722 - . - - - - . -
__2CUPE__ | UTILITIES INTERFACE TITLE M - PHASE | st - - $84,977 - |- - . - - - N
141237 | T2CU00 | UTIITIES INTERFACE DESIGN $74.448 - - . 344,698 $29,850 - - - - LT T
2CCH1 | OSDF CONSTR. & RADISAFETY MGMT. $7.567.919 - - $7,667.919 . . - - . . . .
2CD01 | OSDF CONSTRUCTION $81,792,800 - . $8.267,138| 38,487,496 | 810,822,897 $6,768,003] 15,511,360 312,413,181 $14,973.088 | 86,640,004
JCR11 | HAUL ROAD CONSTR & PROJ MGMT $1,004,047 . - $1,004,047 . - . . - . . .
JCR12 | NORTH ENTRANCE ROAD CONSTR & PROJ MGMT $770,033 - . $778,833 - . - . . . . .
ICR00 | ROAD CONSTRUCTION PHASE 8 $1,220,327 . . . 363,858 $731,043 $19,164 390,019 . - s20,200] 8298838
2CUCT | UTILITIES INTERFACE CONSTRUCTION $2,023.421 . . $2,023,421 - Co. - - . .
| _acuot _|uriimes INTERFACE CONSTRUCTION PHASE I $1,829.700 - . - $930,349|  3591,381 - . C . s . . .
ﬂ........».. IDSUT | ROAD/STORMWATER MAINTENANCE $242,268 - . $242,268 - . Tt
20800 | ROAD/STORMWATER MAINTENANCE $2,037.20¢ - sasa2] seanTe0| satesoa]|  ssaryis]  ssangis|  wazngis| | 421778 $321.778 .
171561 | 2FP11 | OSDF MONITORING & COMPLIANCE - amll BT TT] Il R R ] REECEA] IS S mE IR ISR N R :
2¥P12 | SAMPLING & TESTING .
2FP13 | BASELINE GWTR. MON. . . s . . . . . .
— uqvw.rl@n“a POST MONITORING & MAINTENANCE____ 1.} - = ol 200 8] grome el §2,000,118 [_$2,131,002] 2,181,248 . $§9,143,303
- ...|..4.x!"..u|4r1mF|>.w.4.m%wwuh.nF}nmmm;zq DOLLARS By FY - ——tol 30| 314,010,081 $12,661,008) §12,845,020] 318,338,188 [ §11,050,080 $20,266,291 | $17 380,143,303
e ey £ [ S . . o e imem st g e riieian
—:wolo mmmw_rmclmm..m. CAST, ROLL, & FAB BOXES. SEND uzommq!»mdmmﬂus:m.—mmm..mx--m_ - _ - _ B _ . _ :.::..8_ «.;8.-8_‘ :.::.-8_ .-.8..8.._..mummm..ﬂ_ .m.l.mmwwole_ LT _-x. O _

5543040~ [OSOF POST MONITORING & MAINTENANCE T
0412208 __|0SDF POST MONITORING & MAINTENANCE 31,685,082




ATTACHMENT 7

Cost Estimate Details for Alternative 7:
Vendor-operated FEMP MRF (Privatized FEMP MRF)
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Alternative 7A - Privatized FEMP Material Release Facility

Life-Cycle Cost Analysis

000104

.mmmmﬂqmmmmm- 0&M >==:.m_ nmmm Flow Construction O&M Annual .mmwm mmmﬁi.
Cost Cost Cash Flow Year Cost Cost Cash Flow Year
T .| DU—. . . %0 1996 $0 $1,671,443 $1,671443| 2019

; $14,584,004 _$334,846 $14,918,851| 1997 $O|  $1,671,443|  $1671,443| = 2020
. 1,187,527 $2,521,527 $13,709,054 1998 $0 $1,671,443 _$1671,443( 2021
4 $10, oumhmm $2,763,636 «dn Emmmm 1999 mm $1,671,443 m_.m.m_hmm .1|---mmmm-. o
....... $13,006,346 $2,630,250 $15,636,596| 2000 $0 $1,671,443 s1671,443| 2023
........ $9,439,255| $2,683,411 $12,122,667 2001 $0 $1,671,443|  $1,671443) 2024
__ . $17,856,168| $2,733,555 $20,589,724 2002 $0 $1,671,443 $1,671,443) 2025
. $14735736) $2,733,555 $17,469,291 2003 $0| $1,671,443| $1,671,443| 2026
... $17,349,076 $2,741,912 $20,000,988| 2004 $0|  $1,671,443 $1,671,443( 2027 =
. .$9,198,628 $1,999,221 $11,197,849 2005 $0 $1,671,443 $1,671,443 2028
$0 $1,671,443 $1,671,443 2006 $0 $1,671,443 $1,671,443| 2029
e $0 $1,671,443 $1,671,443 2007 $0 $1,671,443| $1,671,443| 2030
.. %0] $1,671,443 $1,671,443| 2008 $of  $1,671,443 _$1,671443| 2031
_. S0 $1,671443 $1,671,443| 2009 $o0 $1,671,443|  $1,671,443| 2032
. $o $1,671,443 $1,671,443) 2010 $0 $1,671,443 $1671443| 2033
......... _ $0 $1,671,443 $1,671,443 2011 $0| $1,671,443 $1671,443) 2034
o _.%0| _ $1671,443) $1,671,443 2012 $0 e...-i--m_.mu_mm . $1,671,443 2035
T 1 $1,671,443 $1,671,443| 2013 $0| $36518)  $36,519) 2036
O $0f o $1,671,443|  $1,671,443 2014 _$o| 836519 $36,519 2037
.. sof  %1671443 $1,671443| 2015 sof $36,519| $36,519| 2038
R $0 $1,671,443| $1,671,443 2016 $0| __$36519 _.$38519) 2039
o s0f  s1671,443( 1671443 2017 $0| _ $36519 . $36519| 2040 .
$0 $1,671,443 $1,671,443 2018 n«h $1,655,062 $1,655,062 2041-2205
o S B | $117,408,160| __ $73,122,875] $190,631,035| TOTAL




o™
A »
Alternative 7A - Privatized FEMP Material Release Facility nO.u
§ - @
Life-Cycle Cost Analysis
Construction O&M Annual | Cash Flow “Construction | 0&M Annual ..Imem w.mﬂ!
Cost Cost Cash Flow Year Cost Cost Cash Flow Year
I $0 ___ %o __Sof 1996 $0| $1,671,443|  $1671,443| 2018
$14,584,004 $334,846 $14,918,851 1997 $0} $1,671,443 $1,671,443 2020
$11,187, 527 $2,521,527 $13,709,054 1998 $0 $1,671,443 $1,671,443 2021
mmo.owd.ﬂw $2,763,636 $12,815,055 1999 $0 $1,671,443 $1,671,443 2022
umm.oom.u&m $2,630,250 $15,636,596 2000 $0 «...m.ﬂ..ﬁu $1,671,443 - 2023
$9,439,255 $2,683,411 . $12,122,667 | 2001 $0 $1,671,443 $1,671,443 2024 .
___$17,856,168 $2,733,555 $20,589,724 2002 $0 $1671443| $1671443) 2025
$14, 735,736 mm.quu.mmm «mm.&m?m@m 2003 $0| $1,671,443 $1,671,443 2026
. _$17349076| $2,741,912 ___ $20,090,988 2004 so|  s1671.443|  $1,671,443) 2027
. $9,198,628 $1,999,221 $11,197,849 2005 . $0 $1,671,443 $1,671,443|
o S| 81,671,443 $1,671,443} 2006 $o| $1,671,443) 91,671,443
_ $0 $1,671,443 $1,671,443 2007 $0| ___ $1,671443] $1,671,443
; $0 $1,671,443 $1,671,443 2008 $o _ $1,671,443 $1,671,443
$0 $1,671,443 $1,671,443 2009 $0| . $1,671,443| $1,671443 .
$0 $1,671,443 $1,671,443 2010 $0 $1,671,443 $1,671,443)
) $0 $1,671,443 $1,671,443 2011 $0 $1,671,443 $1,671,443
. $0 $1,671,443 $1,671,443 2012 $0| $1,671,443 $1,671,443
............ $0 $1,671,443|  $1671,443] 2013 $0/. $36,519( $36,519
[ . $1,671,443 $1,671,443 2014 $o|  sm.sief  $36,519
$0 $1,671,443 $1,671,443 2015 $0 __ $36,519|  $36519)
80 $1671,043) $1671.443) 2016 sof  s.s19) - $36,519
so|  s1emed) seTiay 2017 G $0 $3e519| $36,519
$0 $1,671,443 $1,671,443 2018 . $0| $55,168,740 amm 168,740
[ $101,282,637| _ $57,841,493] $159,124,129




Alternative 7A - Privatized FEMP Material Release Facllity

00106

e $190,531,035 |1| A
CONSTRUCTION DURATION YEARS
wes No. | costac DESC. TOTAL 1 2 3 4 s . 7 N ] 10
_— RSN R, _.BUDGET FY96 Free Fyer Fyis Fres | Fraooo | Fvaoor | Fvacoa | Fvacos | Fyaoos | FY2008 | FY2006-¥Y2259
DISPOSAL FACINLITY
1.1.1.4.238 | 2ccD8 | OSOF TITLE Ul DESIGN $1,692,032 - . $1,692,832 . . - - - . . . .
2CDO00 | OSOF TITLE I DESIGN SERVICES $17,311,349 . . . 81,026,002 $1,960,203| $2.083,238) $2.499,073| $2,236,6001 $2,238.608] $2,235,608] $2.236,608 -
2CCR4 | ROAD MITLE W DESIGN $220.507 . . $229,587 . . . . . . - . .
2CC00 | ROAD TITLE 111 DESIGN SERVICES $321,033 . . - - $208,873 36,437 $32,189 . 38,680 $70,672 -
ICSES | ENG STUDIES OSDF BARRIER 1 - . $13,142 - - . - . .
2cUPt | UTILITIES INTERFACE DESIGN - PHASE | $128,899 - - $128,09 - .
2CUP2 | UTILITIES INTERFACE DESIGN - PHASE # $162,722 . - $182,722 - . . .
....... 2CUPS | UTILITIES INTERFACE TITLE ll . PHASE ) . 1544 - - 884,977 - b = e ~ :
11.1.1.237 ICUOO | UTHITIES INTERFACE DESIGN $74.448 . - . 344,690 "$20.850 . i 7] - ' 0 e R R
ICC11 | OSOF CONSTR. & RADISAFETY MGMT. $7,807.919 - - $7.667.019 . . . . . . . .
2c00t | OSDF CONSTRUCTION $82,306.600 - s - $0.926.921 $6.632.999] 510,008,607 $6,016,200] $15,620,060| $12,600,228 | $16,070.691| 36,594,013
ICR11 | HAUL ROAD CONSTR & PROJ MGMT 1,004,047 - . $1,804,047 - - . . . . .
2CR12 | NORTH ENTRANCE ROAD CONSTR & PROJ MGMT $778.033 . - $778,833 . - - . . . .
ICRO0 | ROAD CONSTRUCTION PHASE i : $1.220,327 - . - $63,866| $731.043 $18,184 $90,819 - $20,200|  $298.838
2cUC1 | UTILITIES INTERFACE CONSTRUCTION $2,02,421 - - $2,023,421 . - - - . . -
.......... | _2cuo1 | UTILITIES INTERFACE CONSTRUCTION PHASE U $1,629,700 - - - $938,340] 591,351 - .
1.9..1.2.4 0SU1 | ROAD/STORMWATER MAINTENANCE $242,208 . . $242,268 - -
| . 20300_ | ROAD/STORMWATER MAINTENANCE 82,037,290 - - sann12|  saanzsel|  satesos]|  s3av7re]  wsar7rs| 321778 8327778 $327,778 .
1.4.1.1.28.1 WPI1 | OSDF MONITORING & COMPLIANCE $110.701 . - $110,701 - - - . - p i R
IFP12 | SAMPUNG & TESTING $90,02¢ - - $80.924 . . . . . .
P13 | BASELINE GWTR. MON. - - $92,580 - - . - . . .
kP00 _ | OSOF POST MONITORING & MAINTENANCE = 2 S— _$2.009.318] §2,009,318] §2,080,316] §2.130,402] $2,101,244) Sn101,208] §2,100000( §1,0719,443] 80,143,203
TOTAL LCC OSOF - 199 CONSTANT DOLLARS By FY 3] $1a810,861] 813,700,084 §12,690,624 ] 318,412,008 [ $11,8 094,136 | 920,368,102 17,244,700 [ 319,886,487 ] 311,107,049 ___ 380,143,309
180 TONS _ |HAUL, DECONTAMINATE & RELEASE, & SECONDARY WASTE DIPOSAL AT zﬂ TT8189,600 - - . . $20,267 $28,207 $20,267 $20,207 .»..»2— $28,207 o
46,060 TONS [LOAD AND HAUL STEEL FROM CONSTR SITE TO OSDF $1,177,888 - . - - sise2en| ssaes]  gise2es]  sive2es|  s1ee2e8] 4196265 R
36.3040  |OSOF POST MONITORING & MAINTENANCE $182,608
0412208 |OSDF POST MONITORING & MAINTENANCE $1,068,082




™M
o I
~ 3
Alternative 7B - Privatized FEMP Material Release Facility )
o
' Life-Cycle Cost Analysis ©
Construction O&M Annual Cash Flow Construction O&M Annual Cash Flow
- Cost Cost Cash Flow Year Cost Cost Cash Flow Year
%0 $0 $0 1996 $0 $1,671,443 $1,671,443 2019
. $14,584,004 $334,846 $14,918,851 1997 $0 $1,671,443 $1,671,443 2020
$11,129,541 $2,521,527 $13,651,068 1998 $0 $1,671,443 $1,671,443 2021
. $10,005,915 $5403,305|  $15409220 1999 so| 1671443 s1671443| 2022
T $12,930,436 $5,269,919 $18,200,355 2000 so| $1,671,443 $1,671,443| 2023
$9,391,778 $5,323,080 $14,714,858 2001 $0 $1,671,443 $1671443| 2024
$17,747,367 $5,373,224 $23,120,591 2002 $0 $1,671,443 $1,671,443 2025
$14,648,669 $5,373,224 $20,021,893 2003 $0 $1,671,443 $1,671,443 2026
$17,244,050 $5,381,581 $22,625,631 2004 $0 $1,671,443 $1,671,443 2027
$9,152,699 $1,999,221 $11,151,920 2005 $0 $1,671,443 $1,671,443 2028
$0 $1,671,443 $1,671,443 2006 $0 $1,671,443 $1,671,443 2029
$0 $1,671,443 $1,671,443 2007 $0 $1,671,443 $1,671,443 2030
$0 $1,671,443 $1,671,443 2008 $0 $1,671,443 $1,671,443 2031
$0 $1,671,443 $1,671,443 2009 $0 $1,671,443 $1,671,443 2032
$0 $1,671,443 $1,671,443| 2010 $0 $1,671,443 $1,671,443 | 2033
-i $0 $1,671,443 $1,671,443 2011 $0 $1,671,443 $1,671,443) 2034
— $0 $1,671,443 $1,671,443 2012 $0| _ $1671443| @ 91,671,443
$0 $1,671,443 $1,671,443 2013 $0| 836519 _$36,519|
$0 $1,671,443 $1,671,443 2014 $0| _ $36,519 $36,519
$0 $1,671,443 $1,671,443 2015 $0 $36,519 $36,519
$0 $1,671,443 $1,671,443 2016 $0 $36,519 $36,519
$0 $1,671,443 $1,671,443 2017 $0 $36,519 $36,519
$0 $1,671,443 $1,671,443 2018 $0 $1,655,062 $1,655,062
B R e $116,834,460|  $88,960,887 | $205,795,348
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Alternative 7B - Privatized FEMP Material Release Facility

Life-Cycle Cost Analysis

" Construction O&M Annual Cash Flow | Construction O&M Annual Cash Flow
Cost Cost Cash Flow Year Cost Cost Cash Flow Year
_ $0 $0 ___$o0 1996 $0 $1,671,443 $1,671,443| 2019
_$14,584,004 $334,846 $14,918,851 1997 $0 $1,671,443 $1,671,443 2020
_$11,129,541 $2,521,527 $13,651,068 1998 $0| $1,671,443 $1,671,443 2021
___ . $10,005,915 $5,403,305 $15,409,220 1999 $0 $1,671,443 $1671,443| 2022
$12,930,436 $5,269,919 $18,200,355 2000 $0 $1,671,443 $1,671,443 2023
$9,391,778 $5,323,080 $14,714,858 2001 $0 $1,671,443 $1,671,443 2024
- $17,747,367 $5,373,224 $23,120,591 2002 $0 $1,671,443 $1,671,443 2025
~$14,648,669 $5,373,224 $20,021,893 2003 $0 $1,671,443 $1,671,443 2026
... $17,244,050 $5,381,581 $22,625,631 2004 $of $1,671,443 $1,671,443 2027
_$9,152,699 $1,999,221 $11,151,920 2005 $0| _ $1,671,443 $1671,443( 2028
$0 $1,671,443) $1,671,443 2006 $0 $1,671,443 $1,671443| 2029
S $0 $1,671,443 $1,671,443 2007 $0 $1,671,443 $1,671,443 2030
R $0 $1,671,443 $1,671,443 2008 $0 $1,671,443| $1671,443| 2031
.50 $1,671,443( $1,671443] 2009 $0|  $1671,443|  $1671,443] 2032
$0 $1,671,443 $1,671,443 2010 $0 $1,671,443 $1,671,443| 2033
$0 $1,671,443 $1,671,443 2011 $0 $1,671,443 $1,671,443 2034
$0 $1,671,443 $1,671,443 2012 $0 $1,671,443 $1,671,443 2035
$0 $1,671,443 $1,671,443 2013 $0 $36,519 $36,519 2036
$0 $1,671,443 $1,671,443 2014 $0 $36,519 $36,519 2037
$0 $1,671,443| $1,671,443 2015 $0 $36,519 $36,519 2038
i $0 $1,671,443 $1,671,443 2016 $0 $36,519 $36,519 2039
. $0 $1,671,443 $1,671,443 2017 $0 $36,519 $36,519| 2040
' $0 $1,671,443 $1,671,443 2018 m...v ~ $55,168,740 $55,168,740 2041-2205 -
|__$100,797,916| _ $71,320,228| $172,118,144 | NPV |
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Do a
4 Alternative 7B - Privatized FEMP Materlal Ralease m-n___\z 0 m
208,705,348 —
[ CONSTRUCTION DURATION YEARS p—
WBS NO. | COSTAC DESC. TOTAL 1 2 3 4 ] ) 7 ] ’ 10 =
Y W o _BUDGET FY98 FY8¢ FYa? FY88 FY®S | FY2000 FY2001 FY2002 FY2003 FY2004 FY2008 lns.hg.
RISPQSAL FACARITY ’
h411.236 | 2ccos | OSDF TTLE Wl DESIGN $1,592.802 - . $1,602,832 B . - . . . . .
2C000 | OSOF TVTLE 4 DESIGN SERVICES . $47,314,348 B - . s1026902] 31,060,201 $2,083.238 s2.499973| s2.236.608| 2,235,608 $2.225,608 $2,238,608
2CCR4 | ROAD TITLE W DESIGN $220,807 . - $229,687 B . - . . . . .
3CC00 | ROAD TITLE Ul DESIGN SERVICES $321,03 . - - $205,973 $8,437 $32,183 - . $e,068 $70,672
ICSES | ENG STUDIES OSOF BARRIER $13,142 - . $13,142 . - . B .
JCUPY | UTILITIES INTERFACE DESIGN - PHASE | $120,090 - . $120,899
2cuP2 | UTRITIES INTERFACE DESIGN - PHASE $182,722 . . 182,722
. 1 __acups _ |uTITIES INTERFACE TITLE tll - PHASE | ___seaan - - 384,977 . .
1.4.4.1.2.3.7 3CUG0 | UTILITIES INTERFACE DESIGN 174,048 - B - 44,690 sai0| H Smscnty Eiuiel (AR T
2¢C11 | OSDF CONSTR. & RAD/SAFETY MGMT. $7,667,919 . - $7,567,919 - . . . . . . .
3CD0t | OSDF CONSTRUCTION $81,792,800 - - - $0,267,136| 30,407,498 | $10822,807] 36,768,803 $16,611.068 | 312,413,101 | 314,973,666 | $6,648,084
2CR11 | HAUL ROAD CONSTR & PROJ MGNIT $1,004,047 . - $1,804,047 . - . . . . . .
JCR12 | NORVH ENTRANCE ROAD CONSTR & PROJ MGMT $778,83) - . $778,033 . - . . . . . .
2CR00 | ROAD CONSTRUCTION PHASE 8 $1,220,327 . - - $53,858|  $731,049 $18,184 $30,818 . - s20.200| 299,636
26UCt | UTWITIES INTERFACE CONSTRUCTION $2,023,421 - . $2,023,421 . . . . . . .
3CU0Y | UTRITIES INTERFACE CONSTRUCTION PHASE N | $1,629,700 - - - $930,349)  $591,35¢ -
14024 20501 | ROAD/STORMWATER MAINTENANCE $242,208 - - $242,2¢8 . .
20500 | ROAD/STORMWATER MAINTENANCE . $2,031.10 - - sasaa|  seanTe0| snse0d) 8327778 saarore|  ssanmve|  samrel  saznrTis
a.:.n.: 3FP11 | OSDF MONITORING & COMPUANCE s110,704 B - $110,701 B . . B - . - -
2FP12 | SAMPLING & TESTING . $08,924 - - $80,92¢
2FP13 | BASELINE GWTR. MON. $92,600 . - $92,600 - . - . . . . . .
2FP00 | OSOF POSY MONITORING & MAINTENANCE 08,768,807 - - - $2,000.318] 2080318 g2.009,318] 32.101.102 $2181,208| 32,101,248 $2,189,009 | $1,871,40 $80,143,303
TOTAL LCC OSDF - 1996 CONSTANT DOLLARS By FY 186,772,489 30 15[ $14.910,851] 913,881,088 912,848,020 315,330,188 ] $11,850,86¢ 30,268,381 | $17.467,693 [ 919,761,431 [ 911,161,920 $60,143,303
q..ns TONS _E&... DECONTAMINATE & RELEASE, & SECONDARY WASTE DIPOSAL AT NTS | 817,188,200 _‘ . _ . _ - _ - _ :.-t.us_ .u.-t.us_ :.-2.3._ -u..t.»s_ .».-2.»8_ :..!hs_ - _ - k_
=e =2 (G507 FOST MONITORING & MAINTENANCE i _ i e
Ww..u:....m __losor posy MONITORING & MAINTENANCE 31,088,082
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EXECUTIVE SUMMARY

This document outlines a methodology that has been developed to help a decision maker or
makers 1o compare and select among competing proposais for the disposition of radioactive scrap
metal at the Femald Environmental Management Project. The methodology developed takes into
consideration both quantitative and qualitative factors in three categories: direct costs and benefits;
socio-economic issues; and environmental. safety, and heaith impacts. The methodology includes
both the analytical requirements to develop defensible values for a comprehensive set of performance
measures. and the structure for usmg the performance measures to compare and rank alternative
proposals. 7

P
>

A decision on metal dxsposmop.alm{nanv:s should be based on two categories of information:
1) the possible impacts of choosmg,eéch of the candidate alternatives: and 2) the values used in
evaluating these impacts. Correspondingly, the methodology is divided into two phases: the life
cvcle analysis phase in which the possible impacts of each of the candidate alternatives are assessed:
and the decision phase. In the first phase. the objectives and program scope are defined. the metal
disposition alternatives are identified. performance measures are specified. and the impacts of the
alternatives are described in terms of the performance measures. In the second phase. the decision

phase, the methodology will aid the decision maker (or makers) in the comparison of alternatives
and selection of the most desirable alternative.
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1. INTRODUCTION

1.1 PURPOSE

The purpose of this document is to outline a methodology that will help a decision maker or
makers to compare and select among competing proposals for the disposition of radioactive scrap
metal at the Fernald Environmental Management Project (FEMP). The methodology developed
takes into consideration both quantitative and qualitative factors in three categories: direct costs and
benefits; socio-economic issues: and environmental, safety, and health impacts. The methodology
includes both the analytical requirements to develop defensible values for a comprehensive set of

performance measures, and the structure for using the performance measures to compare and rank
alternative proposals. ‘

A decision on scrap metal disposition alternatives should be based on two categories of
information: 1) the possible impacts of choosing each#f the candidate alternatives: and 2) the values
used in evaluating these impacts. Corresponding]y>¢he¥methodology is divided into two phases: the
life cycle analysis phase in which the possi'hlé‘khhpacts of each of the candidate alternatives are
assessed: and the decision phase. In thegi ase. the objectives and program scope are defined,
the metal disposition alternatives are id¢htified. performance measures are specified, and the
impacts of the alternatives are described in terms of the performance measures. In the second phase.
the decision phase. the methodology will aid the decision maker (or makers) in the comparison of
alternatives and selection of the most desirable alternative.

It is important to note that the methodology presented in this document does not provide a
“cookbook” approach. A more specific and detailed analytical procedure for the FEMP decision
problem will be developed after the initial applications of this methodology are made and an
assessment can be made on the quantity and quality of available data and other information. The
ultimate objective of this follow-on exercise will be to identify the analytical approaches that resuit
in the most defensible analyses.given available data and time and budget allowances.

1.2 OUTLINE-OF REPORT

A general description of the methodology is presented in Section 2. Section 3 outlines the scope
of the project. presents key assumptions. and discusses candidate metal disposition alternatives.
Section 4 provides a description of the proposed performance measures and outlines analytical
methods that may be used to describe the impacts of the alternatives in terms of the performance
measures. Section 5 outlines decision methods that can be used to support decision makers in the
comparison and selection of metal disposition alternatives. Attachment 1 is a definition of terms.
and Attachment 2 provides an example application ot the methodology.
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2. DESCRIPTION OF DECISION METHODOLOGY

The proposed methodology is illustrated in Figure 2.1. It consists of two distinct phases: in
Phase 1 a life cvcle analysis is performed for FEMP scrap metal disposition alternatives; Phase 2 is
the decision phase that will aid the decision maker(s) in using the information generated in Phase
1 to formuiate a decision.

The overall decision process for scrap metal disposition is divided into the following seven
steps: »

Life Cycle Analysis Phase:
1. Define Nature of Decision and Program Scope

2. Specify Objectives and Performance Measures
3. Idenufy Alternatives :
4. Define Analytical Methods
5. Assess the Impacts of the Alternatives
6. - Summarnize Resuits .
PN
Decision Phase: s
7. Compare Alternatives “f“‘ V’

\ e

The rirst six steps comprise theﬁ;e)cycle analysis phase. The life cycle analysis phase is
summarized in Section 2.1 and is described in more detail in Sections 3 and 4. The last step, which
1s the decision phase of the methodology, involves synthesizing the information obtained in the life
cvcle anaiysis phase to compare the alternatives. The decision phase is summarized in Section 2.2

and further described in Section 5. Attachment 2 presents an example application of the entire
methodology.

2.1 LIFE CYCLE ANALYSIS PHASE

Life cycle analysis is the process of identifying and assessing all categories of benefits and costs
that resuit from a course of action over the entire period of time affected by the action. quantifying
those benerits and costs where possible. and providing resuits that promote sound decision-making.
A life cycie analysis provides a logical approach to the comprehensive assessment of alternatives
which 1s mandated by the uncertain. hidden. and at times counterintuitive costs and benetits of
alternative proposals. The elements of a life cyvcle analysis depend on the purpose of the analysis and
the availability of specific data. In general. however. elements of a life cycle analysis consist of
direct costs and benefits. which derive from the outlays that DOE would expend: socio-economic
issues: and environmental. safety, and health impacts. The tollowing outlines the steps that make
up the life cvcle analysis phase of this methodology.
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2.1.1 Definition of Decision Parameters

The life cycle analysis phase begins with the definition of decision parameters. This part
consists ot three steps:

»  Define Nature of Decision and Program Scope;

»  Specify Objectives and Performance Measures: and

e Identiry Alternatives.

Figure 2.2 Define Decision Parameters

Specify
Objectives
and
Performance
Measures

Identify

Alternatives
¢ [nstitutional impacts

* External Economic
Define Nature o Impacts

Decision and o Social impacts Q * Disposal
Program Scope * Total Cost
(undiscounted)
* Net Present Value
¢ Program Scheduie
impacts
* Invesiment Risk

* Recwele

* Reguiatory
Compliance

* Worker Risk

¢ Public Health Risk

* Environmentai Risk

Define Nature of Decision and Program Scope. A clear statement is needed of the current system
and the narure of the decision that is required. This establishes the boundaries for which viable
alternatives can be defined. It also defines the scope for which impact analysis is required. Finally,
it helps in identification of possible decision-aiding approaches for use in the decision phase. This
step also includes a preliminary assessment of the quality of the information available to perform the
analysis: identification of the criteria for the quality and efficacy of the analysis: and a preliminary
identification and inventory of assets and resources.

Specifv Objectives and Performance Measures. To conduct an effective analysis. it is required
that a clear statement be made of the program objectives. so that the intents and reasoning behind
the program is well understood by the analysts. the decision makers. and the stakeholders who will
have a sayv in the final decision. This is the stage of the methodology where the decision maker
identifies programmatic objectives and defines the specific performance measures that will be used
- to compare alternatives. This is an important step. because the performance measures defined in
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this step determine the specific analytical approaches that will be taken in subsequent steps of the

methodology and constitutes the input to the decision phase. A preliminary set of FEMP
performance measures is pres:nted in Section 4.

Identify Alternatives. This is the step in the methodology where the specific alternatives to be
considered are defined. This step forces the decision maker to think through the specific aiternatives
and identify the specific potential impacts of each proposed alternative.

This step also includes a generic description of the system of activities (the general process) that are
involved in carrying out a particular alternative. For exampie. in a metal meit option. the key steps
of metal extraction. packaging and shipment to a smelter would be outlined, as well as the key
decisions and other issues that might be faced in carrying out that alternative.

2.1.2 Evaluation of Impacts of the Alternatives

In this stage of the life cvcle analysis. the analytical approach is defined for each of the
performance measures and their value is calculated for each alternative. These components of the
analysis are inter-linked and are described below.

Figure 2.3 Evaluate Impacts of the Alternatives

Define Anaiyticai Assess Summarize
Methods Impacts Resuits

> F¢>

¢ Valuation of Alwmnazve Proyecs
Alternstive o, 8 § & q -

Socio-
Economic
Issues

* Opportuaity I
Assessment 3 N

Za
Direct Costs programand IR o -7
.

Budget
impacts

and Benefits

* Risk

Environmental.
Safety, and Health
impacts

* Liability

Define Analytical Methods. In this step the analytical models and tools are defined that will be
used to evaluate the alternatives on the performance measures. For simplicity, the tools are divided
into three categories. however there are substantial interactions between the models in the different
categores: .

. Direct Costs and Benerits
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L ingd ]
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Assess the Impacts of the Alternatives. In this step of the life cycle analysis, the analytical tools
developed are used to evaluate the impacts of the alteatives on the performance measures. At this
stage, the opportunity exists to re-assess the initial assumptions. objectives, and scope that were
developed in the Define Decision Parameters stage. Although the entire methodology is an iterative
process at every step, we indicate a feedback mechanism at the end of this step to indicate that
performance measures may be further refined. the system definition and process flow model revised..
new strategic alternatives identified. and additional analyses performed.

Summarize Results. This step of the analysis summarizes the resuits of the analysis for use by the
decision-makerts). With the data and models developed through the life cycle analysis process. the
results can be presented in any form desired by the decision-maker(s) for use in their own decision
support system. Table 2.1 illustrates the product of the life cycle analysis phase.

2.2 DECISION PHASE

The ourput of the life cycle analysis phase is a matrix listing the alternatives along the top
and the performance measures along the side, as illustrated in Table 2.1. Within each cell of the
matrix will be the value of the performance measure for that alternative. In some cases it will be a
numerical value, such as total cost. and in others it may be a qualitative discussion, such as the
institutional issues raised by the alternative. This matrix alone will provide the essential information
needed for negotiations and decision making. It will help in making the discussions more concrete
and allow the key issues to be brought into the open. Discussions can center on the relative
importance of one tactor versus another rather than the alternatives as a whole. Oftentimes. based

on the resuits reported in the matrix. one alternative will stand out as the best or some alternatives
will be seen to be clearly inferior.

It can be expected that not all performance measures will favor one aiternative. When there
is no clearly superior alternative. it rests upon the decision maker or decision makers to decide upon
which performance measures are most important and what is the relative value to assign achievement
on different performance measures. Much work has been done to develop structured approaches for
analyzing tradeoffs between competing objectives. Section 5 provides a description of the bases
behind these methods. These methods can help inform the decision makers on their choices. but they
must be recognized solely as tools to assist the decision makers. not replace them.
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Table 2.1 Illustrative Example of a Decision Matrix

PERFORMANCE
MEASURES

ALTERNATIVES

Decontamination | Metal Melt for On-Property Others
For Unrestricted Restricted Use Disposal
Release

DIRECT COST PMs:

Net Present Value

Undiscounted Total Cost

Program Schedule

SOCIO-ECONOMIC PMs:

T |

+---t---4

Local Economic

Institutional

Social

ENVIRONMENT, SAFETY,
& HEALTH PMs:

Public Heaith

Environment

-4

Worker Safety

e
==t=-=-1t-""1

I
|
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3. SYSTEM DEFINITION AND DEFINITION OF ALTERNATIVES

3.1 DEFINE NATURE OF DECISION AND PROGRAM SCOPE

The first step in the decision process is to define the problem scope. The general rule for
deciding whether or not a consideration should be included in evaluating metal disposition
alternatives is whether or not that inclusion could have a significant impact on the evaluations of
alternatives. As an example, if all alternatives being considered fully comply with all laws and
regulations, then regulatory compliance could be eliminated from the comparative analysis of metal
disposition alternatives. However. regulatory compliance would be relevant in deciding whether or
not to include an alternative in the analysis. Similarly, if the aesthetic impacts were considered to
be equivalent for all alternatives. this could be omitted in a comparative consideration. This general
rule allows us to eliminate many considerations from the study.

Some of the key assumptions include:

. An on-site disposal facility will be built at the FEMP. The on-site disposal facility will not
be operated during the winter months because of frost conditions.

. Recycle activities are not affected by frost conditions and so can be conducted throughout
the entire year.

. All alternatives considered will be feasible given current technology.

. Only metal disposition alternatives that fully comply with all applicable laws, regulations,
and DOE Orders will be considered.

3.2 SPECIFY PROGRAM OBJECTIVES

The development of a methodology to quantify the benefits of alternative activities begins
with the determination of programmatic objectives to be considered when evaluating alternatives.
In order to estimate how well alternatives perform against the identified objectives. measures are
needed to quantify that performance. Thus. the next step in the methodology is to translate the
identified objectives into auributes and corresponding measurement scales (performance measures)
that relate descriptions of impact levels to quantitative scores. The general atributes identified for
evaluating alternatives are presented in Figure 3.1. Section 4 presents the performance measures
used to describe achievement of the objectives.
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Figure 3.1 General Attributes Identified for Evaluating Alternatives

Net Benefits
Direct Cost

Net Present - Undiscounted ! Program

Vaiue Total Cost - Schedule

Sociceconomic Environmental. Safety &
Impacts Health impacts
Local . ' A ' . _ Public Worker
Economic Institutional Social Environment

Health Safety

3.3 IDENTIFY ALTERNATIVES

Selection of alternatives is a crucial step for any decision-aiding approach. because the
comparison of alternatives is obviously limjted to the alternatives identified. The process of
generating alternatives for evaluation should be done in an iterative manner. with DOE as the

principal decision maker. and the alternatives should be refined as the understanding of the decision
problem deepens.

A large number of potential alternatives currently exist for the disposition of the radioactive
scrap metal at the FEMP. These alternatives include. at the extremes. total disposal and total recycle.
The opumal alternative may prove to be some partial recvcie alternative. in which some metal is
recycled and the remaining metal is disposed. There are many different types of metals present in

Operable Unit 3 (OUX). and it may prove desirable to treat the different types of metals in different
ways.
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In practice. one must reduce the number of possible alternatives to a manageable group of

candidate alternatives.-which will then be compared with each other. Based on this initial analysis.
new. improved alternatives should be defined and evaluated. This process requires the balancing
of the time and effort required to evaluate additional alternatives against the likelihood that a more
cursory evaluation will inadvertently eliminate some of the best alternatives.

To understand the large number of possible disposition alternatives for the FEMP. we

consider the varieties of metals present at the site. and the possible options for disposition of each
tvpe of metal. The FEMP OU3 corresponds to the former production facilities. structures.
equipment. and waste and product inventories remaining from site activities. OU3 metals consists
of four categories of material. defined as follows:

L2

Accessible Metals: approximately 15.200 tons. An OU3 material category comprised of
structural steel and steel decking which has large accessible surface areas and thickness
greater than 1/4 inch. The surface of accessible metals can be decontaminated using surface
decontamination techniques.

Inaccessible Metals: approximately 25.700 tons. An QU3 material category comprised of
non-process piping, equipment in non-process areas, decontaminated process equipment,
conduit/wire, electrical fixtures. miscellaneous electrical items, doors. and other
miscellaneous metals. These materials have surfaces which cannot be easily decontaminated
or surveved and are thus considered inaccessible.

Process-related Metals: approximately 3,370 tons. An OU3 material category comprised of
process equipment. electrical equipment not inciuded in the Inaccessible Metals category,

and process piping, which are assumed to be highly contaminated and to contain holdup
material.

Painted Light-gauge Metals: approximately 1.360 tons. An OU3 material category comprised
of ductwork. louvers. metal wall and roof panels. sheet lead. and other painted metals less
than 1/8 inch thick. Metals in this category are assumed to be painted with lead-based paint
or. in the case of lead sheeting, to be made of lead themseives.

Some of the different options for disposition of OU3 metals are as follows. Note that not all

of these options are necessarily applicable to each type of OU3 metal.

On-site disposal facility. Burial in the FEMP permanent on-site disposal cell.

Nevada Test Site. Packaging and transportation of materiais to the DOE Nevada Test Site
low level waste repository, and subsequent bural.

On-property unrestricted release. Release of material from the FEMP radiologically
controlled area. with no restrictions on end use. after documenting that residual radioacuvity
meets the guidelines of DOE Order 5400.5. Material handling, size reduction.
decontamination. radiological monitoring, and other activities for this disposition alternative

., are performed by FERMCO personnei. The decontamination method inciudes removal of
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the radionuciides and other contaminants from the surface of the metal using a combination
of blasting and chemical decontamination technologies.

Vendor facility unrestricted release. Containerization and shipment of materials from the
FEMP to a commercial decontamination facility, where the matenial is decontaminated.,
surveved. and documented to meet DOE Order 3400.5 residual radioactivity guidelines. The
material is then released with no restrictions on end use. The decontamination method
includes removal of the radionuclides and other contaminants from the surface of the metal
using a combination of blasting and chemical decontamination technologies.

Melt of metal and fabrication of restricted use products. The metal is transported to an off-
site commercial facility, melted. and fabricated into end products such as B-25-type

containers tor DOE use.

Commercial disposal facility. Packaging and transportation of material to an off-site
commercial LLW disposal facility.

Restricted release. Reutilization of a contaminated material or item for its onginally

‘intended purpose (e.g., reuse of a FEMP storage tank at another DOE facility), within a

radiologically controlled environment.

The disposition of the secondary wastes generated as a result of the decontamination processes and
the metal-melt process must also be considered.

The alternatives may include a combination of the options defined above reflecting the

different metal types as well as variations in program schedules. Strategic alternatives will be
formulated by considering appropriate disposition options for each category of OU3 metwal. In
addition to reflecting different metal types. the timing of metal disposition may be an important
factor in the development of aiternatives. For example. it might be desirable to recvcle the steel from
the first building (because the disposal cell is soil poor). but later in the process when there is ample
soil. it might prove desirable to dispose of some metal. The optimal alternative may well prove to
be a phased. hybrid approach. rather than a “total disposal” or “total recycle” option. The
methodology presented here will facilitate the consideration of such phased. hybrid approaches.

&
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4. DESCRIPTION OF PERFORMANCE MEASURES

Performance measures fall into three major areas. The first area is the direct financial costs
and benerits. This includes the more common analyses performed for decision making but takes into
account only those costs and benefits that are directly paid or received by the decision making party.
The second ared is socioeconomic impacts. This relates to the economic. cuitural. political. and
social issues involved in most major public decisions. The third area. environmental, safety, and
health impacts. addresses impacts on the environment and human health. Some issues, such as
regulations, will have impacts in more than one area. '

The set of performance measures should be decided upon in consultation with ail
stakeholders. The most important criteria for the set of performance measures is that collectively,
the set of performance measures should capture all of the things that the stakeholders care about.
They shouid be mutually exclusive and collectively exhaustive.

In this section a working list of performance measures and the means for their analysis is
presented. Several possible perrormance measures have been eliminated from the set of performance
measures because they were considered not to differentiate among the alternatives under
consideration in this analysis. However it is entirely appropriate for the set of performance measures
to be refined as further information is developed and as the analysis proceeds. As stated in Section
2, life cycie analysis is an iterative process in which the analysis is continually refined and improved.

4.1 DIRECT FINANCIAL COST PERFORMANCE MEASURES

All major government decisions require a cost analysis. Depending on the scope of the
analysis. the performance measures can be a summation of all costs. or the time value of money can
be included through discounting. Guidance from the Office of Management and Budget requires the
use of discounting. Many other factors intertwine with the financial cost: schedule changes can drive
costs up or down. regulatory requirements may add costs to an alternative. market prices for product
will influence the net cost of an alternative.

There are three performance measures for direct financial costs described below. Benefits
and costs for four alternatives (two recycle and two disposal) are presented in Table 4.1. Actual
values have not been calculated: these only serve to show the format of the way performance
measure results would be dispiaved. If sensitivity cases are run. these can either be shown in separate
tables or as uncertainty bounds around the expected values. Attachment 2 presents an example
application of the methodology . The example includes a decision matrix which shows the direct
cost perrormance measures in conjunction with the other performance measures used in the analysis.
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Table 4.1 Direct Cost Analysis Example

Performance Measure | Recycle1 | Recycle2 : Disposai1 | Disposal2
Net Present Value | ssm | sm | sem $5.5M
Total CostUndiscounted |  S9M |  s1aM |  s1iM $10M
Program Schedule - vears | 11.1 vears | 10.5 vears I 10.1 vears

4.1.1 Net Present Value

The standard criterion for deciding whether a government program can be justified on
economic principles is nef present value - the discounted monetized value of expected net benefits
(1.e.. benefits minus costs). Net present value is computed by assigning monetary values to benefits
and costs. discounting tuture benerits and costs using an appropriate discount rate. and subtracting
the sum total of discounted costs from the sum total of discounted benefits. Discounting benefits and

costs transtorms gains and losses occurring in different time periods to a common unit of
measurement.

The cost analysis must fully include all of the financial costs and benefits of the recycle and
disposal 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
must cover the full scope of the project. including packaging, storage, transportation, secondary
waste treatment. et cetera. Likewise, financial benefits include both the direct proceeds to the project
through such actions as sale of recycled products, and benefits to other activities through reduced
costs or improved schedules. Uncertainties and potential liabilities should be addressed in any

financial analysis through various means such as sensitivity studies. probabilistic risk assessment.
or changing discount rates.

Analysis of the direct financial costs requires a number of steps. First. the necessary data -
must be found or generated if not-already available. The cost will be computed based on all costs
associated with management of the mertals. including disassembly, handling, processing, and
disposal. The calculation will also include any monies recovered from recvcling. Hidden costs in
overhead accounts must be extracted and assigned to the alternatives. as appropriate. In addition.
future liabilities will be included in the estimate. For example. the disposal cell has some probability
tor failure and with metal present there may be some increase in the probability of failure. Also. the
cost of repair may be different with metal present in the cell. Thus there may be some incremental
expected cost tor repair of the on-site disposal cell with metal present.

In addition. the cost impacts of the different work schedules under the alternatives will be
included in the cost estimates for the alternatives. For example. the cost estimate will reflect the
more erficient scheduling of labor under the recycle alternatives. made possible by the scheduling
of recycle work during the winter months when the cell is not operated.
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To perform the financial cost analysis. a spreadsheet model must be developed to facilitate
estimating costs for a wide variety of alternatives rapidly and efficiently. The spreadsheet model will
incluce a user interface so that it can easily be used to analyze a variety of alternatives anc
sensitivities to different parameters. The spreadsheet will estimate costs by time period and will
facilitate analysis of schedule impacts. Such factors as inflation and discount rates would be included
in the financial spreadsheet based upon the Office of Management and Budget directives.

4.1.2 Total Undiscounted Costs

Undiscounted total costs can be studied through use of a zero discount rate in the analytical
spreadsheet. This can be important for people concerned with the issues such as inter-generational
equity or the potential for large costs after the project is completed. By not discounting these future
costs. the later high costs are highlighted.

4.1.3 Schedule Impacts

The recycle and disposal alternatives may result in different program schedules. The impact
on program schedule as a performance measure will capture schedule delays or accelerations under
the alternatives. For example. recycle aiternatives may accelerate the project schedule because of the
more efficient use of labor during the winter months when the on-site disposal cell cannot be
operated. The costs associated with schedule impacts are included in the two performance measures
above. but schedule impacts in and of themselves are often important to decision makers.

4.2 SOCIOECONOMIC PERFORMANCE MEASURES

This section describes the major socioeconomic factors that should be considered. the
performance measures that can be used to measure them. and some of the analytical toois used to

" calculate values for the performance measures.

In Table 4.2 we show a sample of the performance measures and the results for two recycle
and two disposal options. Actual values have not been caiculated: these only serve to show the
format of the way performance measure results would be displayed. Note that while some attributes
will have numeric results. others will have texnzal observations. Although the table only shows a few
words. more explicit descriptions could be included as backup in the actual anaiysis. Attachment 2
includes a summarized form of these attributes in its matrix in conjunction with the results from the
other areas of analysis.
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Table 4.2 Socioeconomic Analysis Example

Performance Measures | Recycte1 | Recycle2 | Disposal1 | Disposal2
Local Economic Impact | $15M $14M s12M | s1am
Employment | 60jobs 45 jobs 0jobs |  50jobs
Property Values I Up 5% Down 3% No change Up 3%
Market Demand for Product I Strong Weak - -
DOE Policy Issues Meets recycle. | Meets recycle Multi-state Local transport
resource policies transport only
conservation concerns
policies
Privatization Assists Lack of private Private Lack of private
industry participation transportation participation
deveiopment used
Public Acceptance Public prefer Public prefer Public prefer Public prefer
recycie recycle removal from least cost
site '
Legacy Only less risky | Only less risky | Only less risky | Small amount
material left at | materiai left at | material left at | of steel is little
site site site concem

4.2.1 Market and Economic Issues

While most economic factors are already captured in the direct cost analysis, some economic
factors lie outside of the basic internal cost and benefit analysis. Some of those inciude local
economic impacts on the surrounding community, empioyment effects. property values. and the
impact of the recycled material in the larger market for scrap metal or contaminated scrap metal.

Local economic impact — 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. There are
multiple measures of economic impact. including household income, business sales. and net
government revenues. The economic impact will vary over time as the spending schedule changes.

A simple method to analyze the impacts of economic inflows into a community is through an
- economic “multiplier”. A more complex method used to study local economic impacts is an
InpuvOutput model. such as the Oak Ridge Social Accounting Matrix (SAM). It characterizes and
allows for the financial flows among maijor sectors of a regional economy. A SAM is an extension
of the traditional Inpuv Output inter-industry model.

Emplovment — An increase or decrease in jobs will resuit with each alternative. The tvpe of jobs
created or lost will vary based on skills required. emplover. and type of work involved. Direct
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manpower requirements and timing may flow from the financial analysis while regional impacts can
come from the SAM. Union involvement can be estimated based on the resuitant job structure.

Property values — Based on the effect of the alternative in other parameters such as economic impact.
public acceptance. and aesthetics. property values for the community may improve or decline.
Property value analysis can be conducted through surveys of property values near similar facilities
and control points of property in a similar economic region but without such facilities nearby.

Market demand for product - If an alternative includes the creation of a saleable product. then the
market for that product must be examined to determine the resulting price and quantity that could
be sold. The performance measure is the size of the market this material represents and the price that
can be obtained. The results feed into the direct cost analysis through determination of revenues.
Market demand issues are analyzed through research on the size and prices for the markets that the
recycle material will enter.

4.2.2 Institutional Issues

Major decisions by DOE of necessity invoive a number of institutions. not the least is DOE
itself. DOE has numerous policies and directives with varying degrees of importance. some of which
may conflict. These can include such directives as preferences for recycle. resource conservation
mandates. privatization. or obligations to utilize final rather than interim solutions to clean-up.
Alternatives can vary in how consistent they are with the different DOE policies. One performance
measure is how well each alternative adheres to DOE policies. Another can be the feasibility of
different alternatives within the DOE structure. Various DOE officials can provide this information,
as can documentation such as DOE regulations. Other federal, state. and local institutions become
invoived through regulations. permitting requirements, or as stakeholders in the decision. The
complexity of the interactions and their view of the alternatives can be recognized through a
performance measure.

With privatization being considered for many DOE functions. it is critical to understand how
private firms would play a part and how best to involve them. The performance measure wiil be the
amounts and kinds of involvement. from traditional management and operations contracting to more
entrepreneurial arrangements. These arrangements can in tum influence the direct cost analysis both
by changing the total cost of an alternative and the timing of when the costs are incurred. This can
be analyzed through several mechanisms. including publishing formal expressions of interest to
informal discussions with either private firms or experts familiar with private company activities.
Past experience with similar ventures would also provide information. -

These alternatives occur in a larger context of the eventual clean-up of the entire DOE
complex. as well as other contaminated facilities. New industries may develop for recycling of scrap
material just as a large industry has aiready evolved for environmental remediation and restoration.
The potential contributions of each alternative to industrial growth and competitiveness should be
adjudged.
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4.2.3 Social Issues

Most maijor decisions of the Department of Energy have a large impact on society, ¢ither that
of the local area. the larger region. or nationwide. These social issues often become the key driver
for the decision. more so than the economics or direct costs alone. Some of the key social issues are:
public acceptance. impact on community services. and the legacy left for the community following
clean-up. Lack of public acceptance has foreciosed many options or transformed them to be more
in line with what peopie want. An aiternative might change the nawre of a community against the
wishes of the current residents. A large influx of people may strain the capabilities of the local
community to accommodate them. requiring additional expenditures and changing the atmosphere
of the communirty. Alternatives can be judged on the social impact of what is left long-term for the
community to deal with after the project is completed.

Societal concemns that are not fully addressed in the economics. regulations. or institutional
issues may be studied through sociological and comparative value studies. Focus groups or local
leaders can be used to idenufy issues. assess their significance. and recommend solutions.

4.3. ENVIRONMENT, SAFETY AND HEALTH PERFORMANCE MEASURES

The environment. safety and health performance measures address the operational risk and
avoided risk associated with each alternative. The risks associated with each alternative to the local

workers. outside public. and environment as a whole play an increasing role in DOE decision making
and federal laws require its analysis.

Data must be gathered to understand the human health and environmental risks from the
alternatives. Much of the information for local impacts is likely available as a result of the RI/FS and
the corresponding Record of Decision. If there is not sufficient information. and the potential
differences berween cases suggest the need for further analysis. there are standard approaches
available for calculating the impacts to human health and the environment. Below we summarize
the information into three performance measures: environment. worker safety, and public health. but
the acrual analvsns could involve studying specific impacts within each attribute. such as air

emissions. water emissions, land-use. soil contamination. pathways of contammants to people, and
resuiting damage to health.

A key eiement of life cycle analysis is the study, not oniy of the immediate risks from each
alternative. but the risks avoided by not pursuing other aiternatives. For example, the direct financial
benetit of recycle is already caprured in the price received for the recvcled material: the
environmental and health benefits come through the lessened releases of hazardous materials and
occupational hazards created during initial manufacture. These environmental. safety, and health
benerits as weil as the adverse impacts of the alternatives are included in the environment. safety,
and heaith perrormance measures. Care must be taken in this process to avoid double counting.

In Table 4.3 we show a sample of the performance measures and the results for two recycle
and two disposal alternatives. Actual values have not been calculated: these only serve to show the
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format of the way performance measure results would be displayed. Note that while some parameters
have numeric resuits. others have textual observations. Although the table oniv shows a few words.
more expiicit description; could be included as backup in the actual anaiysis. Attachment 2 includes
these parameters in its matrix in coniunction with the resuits from the other areas of analysis.

Table 4.3 Environment, Safety and Health Analysis Example

Performance Measures | Recycie1 | Recycle 2 | Disposal1 ! Disposal2

Public Heaith 107 risk of ‘ 10 risk of 10* risk of 10°® risk of
fatatity fatality fatality ' fatality

Environmental Low damage to ’ Moderate Moderate ! Low damage to
ecological | damage to damageto |, ecoiogical
systems ecological ecological systems
! systems systems

Worker Safety | 10*riskof | 10 risk of 103 risi( of = 10*risk of

i injury injury injury . injury

4.3.1 Public Health

The public health performance measure addresses the operational risk and avoided risk to off-
site populations associated with the alternative. It addresses potential adverse impacts on the heaith
and safety of the surrounding or affected off-site human population. for the DOE site. commercial
disposal site. recycle facility, commercial decontamination facility, or the avoided steelmaking 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 dunng

transportation on public roads.

4.3.2 Environment Protection

The environmental protection performance measure addresses potential adverse impacts on
the environment. including physical degradation of surrounding or affected ecological systems and
harmtul effects on plants and animals. The environmental protection performance measure is used
to assess potential widespread. localized. 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.

4.3.3 Worker Safety

The worker safety performance measure addresses potential adverse impacts on the health
and safety of pcrsonnel inside the site boundary or any worker associated with the avoided virgin
metal production. The auribute includes the potential impact from release of hazardous and
radioactive material. The release would require a transport pathway so that one or more persons on-
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site couid be exposed to contaminants at levels sufficient to cause injury. In addition. the
performance measure covers the potential for physical danger including injurv(ies) incurred by
conventional industrial accidents (e.g., catastrophic fa lure of equipment or components. personnel
caught in rotating or moving machinery, roofistructural failure. personnel falling from high
locations. and personnel exposed to high-temperature or high-pressure fluid releases).
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5. DECISION PHASE

5.1 PRESENTATION OF LCA RESULTS FOR DECISION MAKING

As discussed earlier. the typical financial or benefit/cost framework is modified under a life-
cycle analysis to inciude costs and benefits external to the direct out-of-pocket tinancial costs and
revenues. These external effects generally include local. regional and global environmental impacts:
health and safety impacts: socio-economic impacts: and institutional impacts and regulatory effects.
The values of each performance measure are assessed over the complete life-cycle of the disposition
alternative. For each direct financial and external effect performance measure values can be
presented and summarized in a matrix with the disposition alternative along the top row of the
matrix and the values of the performance measures along the side (Table 5.1).

Within each ceil of the matrix will be the value of the performance measure for that parucujar
disposition aiternative. This "value™ can be a monetized value. such as financial costs and revenues
expressed in dollars. a numerical value expressed in some non-dollar metric. such as tons of
pollutant or number of injuries. or this value can be a qualitative statement. such as the instututional
and regulatory issues raised by the alternative. It can be expected that not all performance measures
will favor one alternative. When there is no clearly superior aiternative across all performance
measures. it rests upon the decision makers to decide which parameters are most important and what
is the relative value for the differences among the alternatives. Much work has been done to deveiop
structured approaches for measuring and commensurating the values between dissimilar performance
measures. The following section briefly discusses some approaches that can be used by decision
makers 1o help rank and choose among alternatives.

5.2 STRUCTURED MULTIATTRIBUTE DECISION MAKING APPROACHES

For direct tinancial analysis the decision problem reduces 10 a single economic criterion. But
with life cycle analyses the external effects must either be translated into economic terms or some
method must be used to systematically compare among the different performance measures.
Translating the external effects into dollars would effectively reduce the multiattribute decision
problem back down into a single economic criterion. -Damage function approaches have received
the most attention by analysts in this area. However. applying damage functions can be difficuit and
costly especially if there are many different performance measures. Analysts usually recommend
identifving only the priority external effects for quantification and monetization.

“.8 3 (', !’ :
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Table 5.1 Mu}ti-attribute Decision Matrix

PERFORMANCE ALTERNATIVES

MEASURES

Decontamination | Metal Melt for On-Property Others
For Unrestricted | Restricted Use Disposal
Release ‘

DIRECT COST PMs:

Net Present Value

Undiscounted Total Cost

Program Schedule

) ISP [ §

SOCIO-ECONOMIC PMs:

S~

Local Economic

Institutional

S R DRk Rats Rty S

Social

PN S N
-

ENVIRONMENT, SAFETY,
& HEALTH PMs: 1 i !
' Public Health i E 5 ‘
Environment E E i
Worker Safety E %L 1i &'l
i | R

In the multiattribute problem. external effects are explicitly quantified. but no attempt is
made at monetization. For example. a simple problem could include two criteria. say cost and
environmental impact. Typically. these criteria are conflicting meaning that the attainment in one
criterion. say lower cost. necessarily means the reduction of the other criterion. higher environmental
impact. Because the criteria are conflicting, choosing among alternatives is impossible uniess the

decision maker(s) indicates some preference or willingness to trade-off the artainment ot one
criterion for another. :
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The manner in which decision maker preferences are elicited and incorporated into the
solution process (e.g., derivation of weights) distinguishes the many multiatribute methods. Two
general solution approaches -- prior and progressive articulation of preferences -- have been used by
_analysts to handle problems involving choice among a set of alternatives. The choice of technique
also depends. in large part. on the characteristics of the particular problem and how well the problem
is defined. For example, the choice of method might depend on whether the number of alternatives
are few or numerous; whether the number of criteria are few or numerous; whether the values of the
criteria are known or unknown: whether the alternatives are compietely known in advance or not;
and whether the criteria are explicitly or implicitly defined.

Methods based on prior articulation of preferences require the decision maker to specify a
value (utility) function (judgement). This value (utility) function is used to rank order the
alternatives. Basically, attribute weights are assessed before the model is solved and remain fixed.
Prior articulation of preference methods are particularly relevant in contexts where full justification
and rationale for decisions are required. such as in public decision problems. These also tend to be
more applicable to well-defined problems (i.e.. the alternatives and critena are compietely known).

With progressive methods. decision maker responses to specific questions are used by the
analyst to guide the solution process toward an optimal or most preferred solution. In bref,
preferences (i.e., criteria weights) are reassessed as the solution proceeds interactively. These
methods allow the decision maker to explore solutions without having to specify prior preferences.
As such. these methods require less of the decision maker in terms of preference structures.
However. these methods are more open to manipulation and are less defensible when decisions or
solutions have to be justified and defended. For multiattribute problems that are not weli-defined

 (either the alternatives or the criteria are not known compietely in advance), interactive search
methods may be appropriate.

Given the manner in which decision maker preference information can be elicited and used
as well as the characteristics of the problem. it is not surprising that the number of specific methods
that have been developed is large. However. there are a number of fundamental or more prominent
methods that are particularly relevant to the asset disposition problem. These methods include
multiattribute value theory (MAVT), muitiatmibute utility theory (MAUT), and the analytical
hierarchy process (AHP).

MAVT is the most widely used method for dealing with and solving multiartribute problems.
A number of specific techniques have evolved. but they all share the following operational steps:

-

. Defining aiternatives and criteria.

. Evaluating each alternative separately on each criterion (scaling). ’

. Assigning weights to the criteria.

. Aggregating the criterion weights and the single-criterion evaluations of the alternatives to
obtain an overall measure of value or worth (e.g., additive or multiplicative value function).

. Conducting sensitivity analyses and making recommendations.

The principle differences among the specific techniques lie in the choice of procedures used
‘to. scale. weight. and aggregate. MAUT is distinguished from MAVT by the incorporation of
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decision maker risk attitudes in singie attribute utility tunctions and aggregation rule -- additive or
multiplicative. Operationally. MAUT procedures are similar to that of MAVT with scaling,
weighting, and aggregating. AHP differs rundamentally from MAVT and MAUT. AHP is built
around three general principles: constructing hierarchies (decomposition), establishing priorities
(comparative judgements), and ensuring logical consistency (synthesis of priorities). AHP is an
extremely popular method. Simplicity, ease of use. ability to handle large numbers of criteria. and
use of a linguistic scale to quantfy difficuit criteria are some of the features of the method.

However. there are many analysts that have criticized AHP for being fundamentally flawed because
it produces inconsistent resuits.
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6. SUMMARY AND NEXT STEPS

This document outlines a methodology that has been developed to help a decision maker or
makers to compare and select among competing proposals for the disposition of radioactive scrap
metal at the FEMP. The goal of this effort was to develop a generic methodology for the analysis of
disposition of radioactive scrap metal. Although the methodology may be applicable for a building-
specific case at the FEMP. it is recommended that the methodology be applied for the entire FEMP
site in order to take advantage of economies of scale. Indeed. the methodology is applicable. and
ideally should be applied. for the entire DOE complex in order to take advantage of complex-wide
economies of scale.

The methodology developed takes into consideration both quantitative and qualitative factors
in three categories: direct costs and benefits: socio-economic issues: and environmental. safety, and
health impacts. The methodology includes both the analytical requirements to develop defensible
values for a comprehensive set of pertormance measures. and the structure for using the performance
measures 1o compare. and possibly rank. alternative proposalis.

A decision on scrap metal disposition alternatives should be based on two categories of
information: 1) the possible impacts of choosing each of the candidate alternatives: and 2) the values
used in evaluating these impacts. Correspondingly, the methodology is divided into two phases: the
life cycle analysis phase in which the possible impacts of each of the candidate aiternatives are
assessed: and the decision phase. In the first phase. the objectives and program scope are defined.
the metal disposition altematives are identified, performance measures are specified. and the impacts
of the alternatives are described in terms of the performance measures. In the second phase. the

decision phase. the methodology will aid the decision maker (or makers) in the comparison of
alternatives and selection of the most desirable aiternative.

The methodology presented in this document does not provide a “cookbook™ approach.
Detailed guidelines for conducting the FEMP evaluation will be developed after the initial
applications of this methodology are made and an assessment can be made on the quantity and
quality of available data and other information. The ultimate objective of this follow-on
implementation exercise will be to identify the analytical approaches that resuit in the most
defensible analyses given availabie data and time and budget allowances.
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ATTACHMENT 1 — DEFINITION OF TERMS

AHP: Analytical hierarchy process. AHP is a multiartribute decision technique using an
additive value function in which both the attribute values for the aiternatives and the weights
are chosen by a ratio questioning procedure and eigenvector analysis.

CERCLA: Comprehensive Environmental Response. Compensation. and Liability Act of
1980. as amended (Public Law 96-510).

Discount rate: The interest rate used to adjust future costs and benefits to reflect the change
in the value of money over time. A fixed sum is worth less in the future than in the present
because of the interest that can be accrued if it is invested. Note that interest is not the same .
as inflation. Discount rates can be “real”, which means inflation has been removed or
“nominal” which means they include inflation.

DOE-FN: Femald Area Office of the Department of Energy.
FEMP: Fernald Environmental Management Project.
FERMCO: Fernaid Environmental Restoration Management Corporation.

Free Release: the release of materials. for unrestricted use, from DOE control to a non-DOE
controlled environment. Free released materials must meet the radiological release criteria
set forth in NRC Regulatory Guide 1.86 and DOE Order 5400.5

LCA: Life cycle analysis. Life cycle analysis is the process of identifving and assessing all
categories of benefits and costs that result from a course of action over the entire period of
time affected by the action. quantifving those benefits and costs where possible. and
providing results that promote sound decision-making.

MAUT: Multiattribute utility theorv. MAUT is a class of method for solving multiattribute
decision problems. MAUT is distinguished from MAVT by incorporation of decision maker
risk attitudes in its rescaled attributes and amalgamation procedure (either additive or
multiplicative).

MAVT: Multiattribute value theorv. MAVT is used to describe a general category of
technique for addressing muitiattribute decision problems that involves the scaling of
auributes using deterministic methods. choosing of criteria weights by non-lottery methods
(e.g., rating), and use of an additive value function for amalgamation.

NPV: Net present value. Net present value is the discounted monetized value of expected

net benetits (i.e.. benefits minus costs). Discounting benefits and costs transtorms gains and
losses occurring in different time periods to a common unit of measurement.
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Opportunity cost: The cost of foregoing one investment option for another. If money is spent

rather than saved. for instance. the interest that may have been eamed is an opportunity cost
associated with the expenditure.

OSDF: On Site Disposal Facility.
OU: Operable Unit: an area, facility, or group of facilities within the FEMP defined based
on several criteria. including geographical location, the potential for similar technologies to

be applied to remediation similar media types. and similar contamination types and levels.

OU?3: Operable Unit 3: the former production facilities. structures. equipment. and waste and
product inventories remaining from site activities.

ROD: Record of Decision. A document which specifies the remedy selected for

environmental restoration of an Operable Unit. as approved by the Environmental Protecuon
Agency.
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