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Independent Business Case Analysis for the Consolidation of NNSA Highly 
Enriched Uranium Operations 
SEPTEMBER 2008 

Executive Summary 

The National Nuclear Security Administration (NNSA) is proposing a Complex 
Transformation Supplemental Programmatic Environmental Impact Statement 
(SPEIS), which envisions a modernized, consolidated nuclear weapons complex.  
One element of the consolidation study is the future location of the highly en-
riched uranium (HEU) operations.  This report documents the results of the Tech-
Source/LMI independent business case analysis, which evaluates options for 
relocating the HEU operations. 

Currently, all operations involving the manufacture of canned subassemblies 
(CSAs) and the processing of HEU are carried out at NNSA’s Y-12 National Se-
curity Complex (Y-12) in Oak Ridge, TN.  The total operation includes the weap-
ons work for NNSA Defense Programs, material processing for Department of 
Energy Nuclear Energy and for Naval Reactors, and reimbursable work for Oak 
Ridge National Laboratory and others. 

The facilities at Y-12 are old and need substantial refurbishment. Many of the 
processing facilities were constructed in the 1950s and have been operating con-
tinuously for almost 50 years.  The nation has a long-term, continuing need for the 
capability to process HEU.  This study evaluates the costs, risks, and benefits of 
either modernizing HEU operations at Y-12 or moving them into new facilities at 
Savannah River Site (SRS) or Pantex.  Modernization would include completing 
the HEU materials facility (HEUMF) and constructing the Uranium Processing 
Facility (UPF) and Consolidated Manufacturing Complex (CMC) at Y-12, or con-
structing an HEU storage facility, UPF, and CMC at either SRS or Pantex. 

To evaluate the three location options involving the future of HEU operations, the 
team examined five base cases. 

 Case 1a. HEU operations remain at Y-12, construction of HEUMF is 
completed, but there is no further new construction.  This case is included, 
not because it is a serious planning option, but because it represents the 
default path of delayed strategic decisions. 
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 Case 2a. HEU operations remain at Y-12, construction of HEUMF is 
completed, and UPF and a new CMC are constructed. 

 Case 3a. HEU operations are moved to SRS.  Y-12 is decommissioned, 
remediated, and closed. 

 Case 4a. HEU operations are moved to Pantex, and an HEU storage facil-
ity and a UPF are constructed inside the current Perimeter Intrusion Detec-
tion and Assessment System (PIDAS). Y-12 is decommissioned, 
remediated, and closed.  

 Case 4b. The same as Case 4a, except the HEU storage facility and UPF 
are constructed outside, but adjacent to, the current PIDAS. 

Given the uncertainty of nearly all future costs, especially those for construction 
and decommissioning and remediation, probabilistic risk analysis techniques were 
incorporated in the financial model to develop more realistic cost estimates and 
more insightful assessments of the relative rankings.  The analysis concentrated 
on estimating the stream of annual costs of each alternative.  Because of the un-
certainty associated with these future costs, the estimates were developed primar-
ily as probability distributions—or uncertainty distributions.  Each uncertainty 
distribution describes the range of values within which the cost parameter lies, as 
well as the level of confidence that the parameter will be any particular value.  
Monte Carlo techniques were used to determine year-by-year cash flow and the 
associated uncertainties.  For each alternative’s set of annual cash flows, the team 
determined a single measure of equivalent worth.  The measures of equivalent 
worth, synonymous with present worth or net present value (NPV), were then 
compared to determine each alternative’s relative ranking with respect to costs 
from NNSA’s perspective. 

The model was used to evaluate the financial consequences of each of the five 
cases in terms of the NPV in 2008–60, as well as the year-by-year budget re-
quirements (escalated) for each case.  Figure ES-1 shows the NPV for each of the 
five cases for the 5–95 percentile range and the mean NPV (triangle). 

These results show that keeping the HEU operations at Y-12 and constructing 
UPF and CMC (Case 2a) is the alternative with the lowest NPV.  Moving the 
HEU operations to either SRS or Pantex increases the mean NPV by approxi-
mately $8 billion.  If the HEU operations remain at Y-12, and UPF and CMC are 
not constructed (Case 1a), the mean NPV will increase (compared with 2a) by ap-
proximately $7 billion.  The higher NPV of Case 1a is driven by the extraordinar-
ily high cost of refurbishing the current HEU and non-HEU operational facilities 
to meet current standards. 
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Figure ES-1. Model Results Base Cases NPV ($ billion) 
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2a: Y-12 New Construction
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Figure ES-2 shows the year-by-year budget requirements (escalated) for each of 
the five base cases. 

Figure ES-2. Budget Requirements for Base Cases 
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Modernization of the HEU enterprise involves three phases: (1) the new facilities 
(HEUMF, UPF, and CMC) are constructed, or the existing facilities are reno-
vated; (2) the transition is made to new facilities, and the Y-12 site is decommis-
sioned and remediated (if the operations are moved to a new location); and (3) the 
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new HEU enterprise begins steady state operation at the location chosen.  In-
cluded in the steady state phase is capital renewal of the new construction facili-
ties. 

Moving the HEU operations to either SRS or Pantex requires two major invest-
ments, as shown in the peaks of the budget curves: 

 Construction of HEU storage facility, UPF, and CMC (in 2015–26, 
Phase 1)  

 Decommissioning and remediation of Y-12 (in 2026–41, Phase 2) after 
site shutdown.  

Remaining at Y-12 reduces the first and eliminates the second from consideration. 
However, the maximum savings in operating costs after transition, compared with 
current costs, are realized by moving to SRS or Pantex.  Moderate savings are re-
alized at Y-12 if UPF and CMC are completed.  Minimal savings are realized 
with Case 1a.  Case 2a appears to be the most viable from a budget requirements 
point of view in the early years and in terms of total cost, but it does not maximize 
the savings in long-term operating costs. 

Each case evaluated requires substantial investment (in FY08 dollars) for new 
construction, modifications, and capital renewal.  Even though Case 1a involves 
no new construction, it requires a major investment of more than $5 billion to re-
furbish the current facilities up to current requirements.  Case 2a (Y-12) requires 
approximately $4.3 billion to construct UPF and CMC and modify other facilities 
for consolidated operations.  Moving HEU operations to SRS or Pantex requires 
approximately $5 billion for new construction, modifications, and capital renewal. 
Moving the operations from Y-12 will also require approximately $7 billion to 
decommission and remediate Y-12 after plant shutdown. These investments are 
spread over 20–30 years. 

The majority of facilities currently used for the HEU and CSA operations at Y-12 
are 40–50 years old.  Case 1a assumes no additional new construction; thus, these 
facilities would have to be brought up to current standards at a cost of more than 
$5 billion, starting in 2010.  For Cases 2a, 3a, 4a, and 4b, these aging facilities 
would not be renovated but have to remain operable until the transition to new 
facilities is complete in 2023–27 with a minimum of refurbishment to keep them 
operational.  Most of the existing facilities have deteriorated to a marginal state.  
Keeping these existing facilities operating for the next 15–20 years is a key to 
consolidating to new and more efficient facilities, regardless of the location, and 
represents a high risk to the program.  

Transportation of HEU is an important element of the HEU enterprise, and is spe-
cifically included in the model, but the costs are not high enough to be a determin-
ing factor in the decision on a preferred location.  The routine day-to-day 
movement of HEU and CSAs costs $10 million to $30 million annually (unless 
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the operations moved to Pantex, which would substantially reduce these costs).  
Moving HEU operations to SRS would involve a one-time cost of $145 million to 
move all the material from Y-12 to SRS.  Relocation to Pantex would involve a 
one-time cost for moving the stored material of $450 million due to the longer 
distances.  The transport requirements for each of the cases are within the current 
Office of Secure Transportation capability so long as at least 5 years are allowed 
for moving the stored HEU to a new location. 

Except for Case 1a, all cases generate security cost savings through consolidation 
of operations. Currently, Y-12 is spending $117 million on security.  Consolida-
tion at Y-12 would reduce these costs by $37 million (in FY08 dollars).  Moving 
the operations to SRS or Pantex would reduce security costs by $40 million or 
$32 million, respectively.  All security options would meet the 2005 design basis 
threat requirements. 

The results of this study were tested against the sensitivity of several important 
parameters: 

 Constrained budget. Future budget constraints are likely to limit the rate at 
which major nuclear construction can be accomplished.  If annual con-
struction and modification budgets for HEU operations are limited to $350 
million in FY08 dollars (FY08 expenditures are $320 million), and annual 
decontamination and decommissioning (D&D) budgets are limited to $500 
million (in FY08 dollars), the programmatic delays will be 1–3 years.  The 
NPV (through 2060) does not change appreciably. Case 2a remains the 
least costly option. 

 Decommissioning. The team considers the costs of D&D and environ-
mental restoration (ER) an integral part of the business case analysis.  
However, the model was used to calculate the costs of each case without 
D&D and ER to determine whether the conclusions differed greatly.  
Without D&D and ER, the mean NPV of moving to SRS or Pantex de-
creases by approximately $5 billion, but remaining at Y-12 still has a 
lower mean NPV by about $3 billion.  Case 1a becomes the highest NPV 
option if D&D/ER costs are excluded. 

 Site surveillance and maintenance (S&M). If HEU operations are moved 
from Y-12, and no D&D and ER of the site is assumed, then long-term site 
S&M is included in the analytical model.  The baseline data from Y-12 es-
timated a staff of 1,000 people would be required for long-term site S&M 
after shutdown, and that value was used in the “no decommissioning” sen-
sitivity analysis.  Decreasing the staff size to 100 people reduces the mean 
NPV of moving to either SRS or Pantex to approximately equal to Case 2a 
where operations remain at Y-12.  Therefore, even a drastic reduction in 
site surveillance and disregarding D&D and ER cost do not alter the pre-
vious conclusion that moving HEU operations from Y-12 holds no NPV 
advantage over the study period (2008–60).  
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In addition to the cost modeling, a qualitative review was done to examine factors 
that were not quantifiable in the cost model. The current facilities are old and 
have been allowed to deteriorate to the point where something must be done to 
preserve the long-term capability to process HEU.  The lowest risk option is to 
complete HEUMF, construct UPF and CMC, and consolidate all uranium mission 
manufacturing operations into these three facilities at Y-12.  A skilled and experi-
enced staff is already in place, and a transition to new facilities in the same geo-
graphic location is much simpler than moving an entire operation to a new site.  
The mission risk of staying at Y-12 is comparatively low. 

Although the team identified no factor that would preclude a move from Y-12 to 
SRS or Pantex, such a move would pose higher mission risks.  The risk involved 
in a move to SRS is moderate.  SRS has staff and existing facilities experienced in 
the processing of HEU and handling the associated waste products.  Pantex has no 
such experience, so the HEU processing operation would be entirely new.  There-
fore, moving to Pantex poses a higher mission risk. 

The bottom line: the team identified no cost or risk advantages in moving the 
HEU operations to either SRS or Pantex.  Staying at Y-12 requires significant 
modernization of production facilities, best accomplished by building new, re-
placement facilities.  The move to SRS or Pantex results in significant annual op-
erational savings, but these savings are insufficient to compensate for the required 
investments.  However, the team identified no factor that would preclude moving 
HEU operations from Y-12 to SRS or Pantex, if that move were part of some lar-
ger overall strategy. 
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Chapter 1  
Introduction 

1.1   PURPOSE 
In late 2006, the National Nuclear Security Administration (NNSA) selected 
TechSource and LMI (the team) to support its decision-making process regarding 
alternatives in the proposed Supplement to the Stockpile Stewardship and Man-
agement Programmatic Environmental Impact Statement—Complex 2030 
(SPEIS), announced in the Federal Register on October 19, 2006 (71 FR 61731).  
The team performed independent business case analyses (IBCAs) to help decision 
makers understand the life-cycle costs, investment costs, and benefits and risks of 
different consolidation options under consideration as part of the NNSA vision for 
infrastructure transformation.1  

In one of these business case analyses, the team examined the options of consoli-
dating all NNSA special nuclear material (SNM) operations at a single site.  It 
presented the results to NNSA in the report, Independent Business Case Analysis 
of Consolidation Options for the Defense Programs SNM and Weapons Produc-
tion Missions, December 2007.   

The original study (now known as Phase I) included options for consolidating the 
highly enriched uranium (HEU) operations including manufacturing canned sub-
assemblies (CSAs), which showed some indications of long-term economy.  The 
team then focused special attention on these options in a short review of HEU op-
erations (Phase Ia).   

NNSA asked the team to carry out a Phase II study considering the movement of 
HEU operations from Y-12 to an alternative NNSA site. The purpose of this study 
is to analyze the geographic location of NNSA HEU operations in more detail 
with refined data and second-generation analytical model. 

1.2   PROBLEM DEFINITION 
Currently, all operations involving the manufacture of CSAs and the processing of 
HEU are carried out at NNSA’s Y-12 National Security Complex (Y-12 site) in 
Oak Ridge, TN.  The total operation includes the weapons work for Defense Pro-
grams (DP), material processing for the Office of Defense Nuclear Nonprolifera-
tion (NN), the Naval Reactors (NR) program for Naval Nuclear Propulsion, and 
                                     

1 U.S.  Department of Energy (DOE), NNSA, Complex 2030: An Infrastructure Planning Sce-
nario for a Nuclear Weapons Complex Able to Meet the Threats of the 21st Century, DOE/NA-
0013, October 2006. 
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Nuclear Energy (NE), and reimbursable work for Oak Ridge National Laboratory 
(ORNL). 

The facilities at Y-12 are aging and in need of substantial refurbishment.  Many of 
the processing facilities were constructed in the 1950s and 1960s and have been 
operating continuously for over 50 years.  The nation has a long-term, continuing 
need for the capability to process HEU. 

The basic question of this study is whether HEU operations should remain at Y-
12 or relocate to either the Savannah River Site (SRS) or Pantex Plant.  The com-
peting priorities are the high cost of new construction and the expected savings 
from a modern consolidated uranium center (CUC) at Y-12 compared with the 
costs to relocate and build a totally new CUC and the expected savings from clos-
ing Y-12. 

Should HEU operations remain at Y-12, substantial new construction will be re-
quired to replace the aging facilities.  The newer facilities at Y-12 or another site 
are expected to result in more efficient operations.  In addition, economies of 
scale may result from combining the HEU operations with the ongoing operations 
at another site. 

This report documents the team’s analysis of the costs, risks, and benefits of re-
taining HEU operations at Y-12 or moving them to either SRS or Pantex.  All op-
tions are within the environmental envelope of the alternatives described in the 
current SPEIS.2 

1.3   TEAM COMPOSITION 
The team is comprised of professionals with extensive experience in the weapons 
complex, facilities management, construction, cost estimating, and financial 
analysis.  Two members participated in the Secretary of Energy Advisory Board 
(SEAB) study that examined consolidation alternatives in 2004 and 2005.3  Seven 
of the eight members participated in the Phase I study, and one participated in the 
writing of the SPEIS.  In addition to representatives from TechSource and LMI, 
the team includes technical staff from the Systems Integration and Technical Sup-
port group at Sandia National Laboratories (SNL).  (Appendix A contains short 
biographies of team members.) 

                                     
2 NNSA, Draft Complex Transformation Supplemental Programmatic Environmental Impact 

Statement, December 2007 (predecisional draft).  Unless otherwise noted, all references in this 
report to the SPEIS are to the December draft. 

3 Recommendations for the Nuclear Weapons Complex of the Future, report of the Secretary 
of Energy Advisory Board, Nuclear Weapons Complex Infrastructure Task Force, July 13, 2005. 
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1.4   APPROACH AND SCHEDULE 
Starting with the Phase I financial model, the team developed a second-generation 
model, which provided the basis for a data call to the three sites under considera-
tion: Y-12, SRS, and Pantex.  Close cooperation with the NNSA integrated pro-
ject team (IPT) permitted only one data call to the sites and one database for the 
NNSA evaluation, as well as this IBCA.  The IPT included federal personnel from 
headquarters, support organizations, candidate sites, and site contractor sub-
teams.  Transition data (cost and schedule) modeling is based on the strategies 
developed by each of the three sites. 

The team was formed in January 2008 and met with the NNSA IPT.  The team 
developed an extensive data matrix to organize and display the cost data in a way 
that could be directly linked to the financial model.  The team and the IPT agreed 
to use the same data provided by the three sites.  The data call and the data matri-
ces were sent to the three sites—Y-12, SRS, and Pantex—in March 2008, and the 
team received data from the sites in May.  The team personnel worked directly 
with the site personnel during the data generation to explain the data matrices and 
immediately answer questions.   

The first data return from the sites in May was quite good, requiring minimal 
clarification and change.  During May and June, the team analyzed the data, re-
fined the model, and evaluated various sensitivities.  It presented initial results to 
NNSA on June 18 and final results on July 21.   

The team analyzed the data using an LMI financial model developed specifically 
for this purpose.  The model uses point estimates of future costs provided by the 
sites, assigns uncertainty bands to each cost category, and then calculates the 
range of future cost profiles, as well as the net present value (NPV) of total costs.  
These costs are then compared among the various options and combined with the 
risks and benefits for the use of NNSA decision makers.  (Chapter 7 details the 
analytical model.) 

Concurrent with the preparation of the site data and completion of the data ma-
trixes, the IBCA team developed independent construction cost estimates for the 
three primary facilities that comprise HEU operations, namely HEU storage, the 
uranium processing facility (UPF), and the consolidated manufacturing complex 
(CMC). These estimates were used in the team financial model to compare with 
results obtained from the site-generated estimates. 

Throughout the study, the team continuously coordinated with the NNSA IPT to 
maintain currency with the rapid evolution of the SPEIS and its associated 
assumptions.  In this report, the team does not attempt to duplicate all the 
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information in the draft SPEIS,4 but furnishes sufficient detail to allow an 
understanding of the facility concepts and their use by the team for this IBCA. 

 

                                     
4 See Note 2, this chapter. 
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Chapter 2  
Background and Scope 

2.1   HISTORY 
Over the past decade, multiple studies and documents have proposed transforming 
the NNSA weapons complex into a smaller, more responsive organization.  In ad-
dition, the NNSA strategic plan calls for consolidation of its future operations 
across the complex. 

The 2001 Nuclear Posture Review addressed the role of nuclear weapons in the 
post-Cold War era.1  In particular, it identified the need for a “New Triad” com-
posed of defenses, nuclear and nonnuclear strike capabilities, and a responsive 
infrastructure. 

In January 2005, the Secretary of Energy asked the SEAB to form a Nuclear 
Weapons Complex Infrastructure Task Force (NWCITF) to advise DOE on the 
infrastructure changes needed to respond to the Nuclear Posture Review.  In July 
of that year, the NWCITF recommended initiatives for change, including consoli-
dation, to aid in the long-term transformation to a more responsive and cost-
effective complex.2 

In December 2006, the Defense Science Board (DSB) Task Force on Nuclear Ca-
pabilities issued a comprehensive review of U.S. nuclear facilities and capabili-
ties.3  In this study, the task force recommended substantial changes to the 
structure and management of the nuclear weapons complex, in particular, consoli-
dation into a smaller, more efficient footprint, as well as a more concentrated con-
tractual arrangement. 

In January 2006 and again in January 2007, NNSA assembled its leadership from 
throughout the complex to address the challenges posed by the Nuclear Posture 
Review, SEAB report, DSB study, and numerous other studies that dealt with the 
complicated issue of how to manage and transform the nuclear weapons complex.  
This internal review, which identified a series of initiatives for transforming the 
weapons complex, resulted in the October 2006 Complex 2030: An Infrastructure 
Planning Scenario for a Nuclear Weapons Complex Able to Meet the Threats of 

                                     
1 DoD, Nuclear Posture Review, January 8, 2002. 
2 NWCITF, Recommendations for the Nuclear Weapons Complex of the Future, July 2005. 
3 DSB, Report of the Defense Science Board Task Force on Nuclear Capabilities, December 

2006. 
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the 21st Century, known for the remainder of this report as the “complex trans-
formation planning scenario.”4 

In December 2007, the TechSource/LMI team published the Phase I results of a 
NNSA-sponsored study comparing the various options for consolidating the 
NNSA SNM operations.   

2.2   PRIOR IBCA RESULTS 
In Phase I, the team analyzed five different levels of consolidation and 20 specific 
options for SNM operations within the NNSA.  The options ran the gamut from 
the current configuration to full consolidation in a single Consolidated Nuclear 
Production Center (CNPC) at any one of five different geographic locations.  The 
results showed that consolidation was economically attractive only in the very 
long term, 2060.  The very high cost and long duration of nuclear facility con-
struction extended the economic payoff out many years.  The low-cost options 
tended to center on consolidating operations with the existing plutonium facilities 
at Los Alamos National Laboratory Technical Area-55 including the construction 
of a new Chemistry and Metallurgy Research Replacement-Nuclear Facility 
(CMRR-NF).  In addition, moving HEU operations from Y-12 to either SRS or 
the Pantex appeared to reduce 2060 NPV somewhat.  These HEU options were 
further evaluated in a quick interim review (Phase Ia), which tended to confirm 
the conclusion of slight savings by moving HEU operations and closing Y-12.  
These early studies were essentially scoping studies to examine a wide range of 
alternatives.  They lacked the detailed data and reduced uncertainties to clearly 
differentiate between some of the options.  To support the pending SPEIS record 
of decision (ROD), this study analyzes three specific options for future HEU op-
erations in more detail. 

2.3   SCOPE AND LIMITS 
This report provides the results of the team’s evaluation of future options for the 
location of all HEU operations, including material processing, HEU storage, CSA 
manufacturing, and the non-HEU parts processing and manufacture necessary for 
CSA manufacturing.  HEU operations include the weapons work done for DP, 
material processing for NN, NR, and NE, and reimbursable “work for others” 
(WFO) done for ORNL and other entities.  The options include HEU operations 

 remaining at Y-12, or  
 moving to  

 SRS, or  
 Pantex.   

                                     
4 See Note 1, Chapter 1.   
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The financial evaluation includes all costs directly related to the manufacturing, 
dismantlement, and transportation of CSAs, as well as the cost for all HEU proc-
essing independent of the funding source.  The analysis includes the cost of new 
facilities necessary to consolidate and modernize the operations to realize a more 
efficient complex. 

This study is limited to evaluating the relocation alternatives on the basis of 
Stockpile 5a; it does not consider other stockpile scenarios or address sizing and 
capacity alternatives.  In addition to performing economic analysis, the team per-
formed a qualitative analysis to capture risks and benefits. 

To evaluate the three location options involving the future of HEU operations, the 
team examined five base cases: 

 Case 1a.  HEU operations remain at Y-12, the HEU Materials Facility 
(HEUMF) is completed, but no further new construction is done.  There-
fore, future operations at Y-12 depend on the refurbishment of current fa-
cilities to bring them up to current standards.  This case is included, not 
because it is a serious planning option, but because it represents the de-
fault path of delayed strategic decisions. 

 Case 2a.  HEU operations remain at Y-12, HEUMF is completed, a Ura-
nium Processing Facility (UPF) is constructed, a new consolidated manu-
facturing complex (CMC) is constructed, and the perimeter intrusion 
detection and alarm system (PIDAS) area is significantly decreased.  This 
represents the current baseline plan at Y-12, which NNSA has yet to ap-
prove. 

 Case 3a.  All HEU operations are moved to SRS.  HEUMF is completed 
at Y-12, and UPF, a new HEU storage facility, and CMC (together the 
consolidated uranium center [CUC]) are constructed at SRS.  HEU opera-
tions continue at Y-12 until the new CUC is functional at SRS, and then 
all HEU operations move to SRS.  Y-12 is de-commissioned, environmen-
tally restored, and closed.  Delivery of qualified CSAs are expected to 
continue during the transition by either overlapping operations at both 
sites or prebuilding product at Y-12 to cover the time of transition. 

 Case 4a.  HEU operations move to Pantex.  HEUMF is completed at Y-
12, and UPF, an HEU storage facility, and CMC are constructed at Pantex.  
HEU operations continue at Y-12 until the new CUC is functional at 
Pantex, and then all HEU operations move to Pantex.  Y-12 is decommis-
sioned, environmentally restored, and closed.  Delivery of qualified CSAs 
are expected to continue during the transition by either overlapping opera-
tions at both sites or prebuilding product at Y-12 to cover the time of tran-
sition.  This case considers UPF and the HEU storage facility to be 
constructed inside the existing Zone 12 PIDAS at Pantex, so the resulting 
size of the protected area does not increase.   
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 Case 4b.  The same as case 4a except the team considers constructing UPF 
and HEUMF outside, but adjacent to, the Zone 12 PIDAS.  The team as-
sumed that this approach may result in more efficient and timely construc-
tion, but a net increase in the final PIDAS area. 

2.4   KEY ASSUMPTIONS 
To bound the problem, the team made certain assumptions necessary to determine 
boundary conditions for this business case.  This section lists and concisely dis-
cusses the key assumptions used in the study.   

2.4.1   Overall Assumptions 
The overall assumptions are as follows: 

 A SPEIS record of decision (ROD) is published in early FY09, which pro-
vides the strategic direction for immediate actions. 

 Stockpile Scenario 5a is the DP programmatic demand for all the cases 
presented in this report.  Scenario 5a is dominated by reliable replacement 
warhead (RRW) manufacture and a high dismantlement rate.  The work-
load demands of Scenario 5a are expected to bound the demands from 
other stockpile options. 

 All environmental issues are covered in the current SPEIS, and the five 
cases for this evaluation are within the SPEIS envelope. 

 The model includes all costs of the HEU enterprise and all operations at 
Y-12, including WFO, NNSA site office operations, and all transportation 
of HEU. 

 The team used the current sizing of UPF, CMC, and HEUMF for all loca-
tions.  Although a new HEU storage facility would not be operational at 
SRS or Pantex until around 2020, the requirement for HEU storage re-
mains high through the transition period with the projected Stockpile 5a 
dismantlement workload.  An independent validation of the required ca-
pacity of HEU storage is beyond the scope of this study.  Because this 
study is a comparative analysis, the results are not particularly sensitive to 
the sizing assumptions of HEU storage, UPF and CMC. 

 For transitions to SRS or Pantex, all Y-12 functions would move to the 
new location, and the site would be completely closed down and remedi-
ated. 

 Deactivation, decontamination, decommissioning, and dismantlement and 
environmental restoration (ER) costs are included in the analyses if those 
costs are a direct result of the decision to consolidate.  Current D&D ac-
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tivities, current legacy D&D liabilities, and D&D costs occurring after 
2060 are not included.  (Chapters 7 and 9 discuss the analysis sensitivity 
with and without D&D costs.) 

 All inputs to the model are in 2008 dollars.   

 For Case 1a, refurbishment of the current HEU manufacturing facilities 
would start immediately after a decision is made to remain in the facilities 
rather than build UPF and CMC at Y-12.  These refurbishments would 
bring the facilities up to current standards for nuclear operations. 

 Cases 2a, 3a, 4a, and 4b assume that the Y-12 HEU manufacturing facili-
ties would be operated with a minimum of refurbishment until the new fa-
cilities are completed (2023–27). 

 New facilities would require recapitalization (20 percent of total construc-
tion cost) at 25-year intervals consistent with DOE and commercial prac-
tices. 

2.4.2   Site-Specific Assumptions 
Each site made additional assumptions during the development of its transition 
strategy.  These assumptions are recorded in the individual site transition plans.5  
The team modified some of the site-specific assumptions as discussed in the indi-
vidual site discussions in Chapters 4 and 7.  Table 2-1 compares the assumptions 
the IPT used for its analysis and the assumptions the team used. 

Table 2-1.  Comparison of Assumptions 

Assumption IPT IBCA 

Inflation Excluded Included in base case; excluded in sensitivity case 
Construction time Site input Developed independent estimate (1–2 year adjustment)   
Construction cost Site input Developed independent estimate for HEU storage and 

CMC 
Site closure surveillance and mainte-
nance (S&M) costs 

Site input Major reduction for sensitivity analysis 

No new construction at Y-12 (Case 1a) Excluded Included 
Construction outside PIDAS at Pantex 
(Case 4b) 

Excluded Included 

Indirect costs Site input Adjusted indirect for increased construction support and 
reduced legacy costs 

                                     
5 NNSA, Uranium Operations Mission Transformation Integrated Project Team Report, Ap-

pendixes A, B, and C, July 18, 2008. 
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Chapter 3  
Current HEU Facilities, Operations, and Costs  

3.1   OVERVIEW 
NNSA HEU facilities and operations are currently located at the Y-12 plant in 
Oak Ridge, TN.  Many of the facilities are of 1950s construction, oversized for 
the current and future missions, and nearing the end of their useful lives.  Relying 
on these facilities much beyond 2020 will be very costly due to the upgrades and 
maintenance required to meet increasingly stringent building safety and security 
requirements. 

Table 3-1 lists the current HEU operations missions and functions.  Y-12 is the 
only production source of CSAs, cases, and certain other nonnuclear weapons 
components within the NNSA nuclear weapons complex. 

Table 3-1.  Major Missions at Y-12 

Mission  Description  Sponsor 

Weapons components  Fabricate uranium and lithium components and parts for 
nuclear weapons and test hardware 

NNSA 

Stockpile surveillance Evaluate components and subsystems returned from the 
stockpile 

NNSA 

Uranium and lithium 
storage 

Store enriched uranium, depleted uranium (DU), and lithium 
materials and parts 

NNSA 

Dismantlement  Dismantle nuclear weapon CSAs returned from the stockpile NNSA 
Environmental restoration 
and waste management 

Waste management and decontamination activities ER, EH, NE, EM, 
and NNSA 

WFO Provide specialized medical emergency, security, technology, 
and protection strategy expertise  

DoD and various 
other agencies 

Arms control and 
nonproliferation 

Conduct security technology research and development (R&D) 
and render technical support for material disposition, global 
threat reduction, fissile material control, and nonproliferation 
analysis 

NN 

Naval reactors  Supply HEU for use as fuel in naval reactors  NNSA 
Source: Adapted from the draft SPEIS, DOE/EIS-0236, December 2007, Table 3.2.9-1, page 3-14. 
Note: ER = Environmental Restoration; EH = DOE Office of Environmental, Safety, and Health; NE = Office of 

Nuclear Energy; EM = Office of Environmental Management.  

 
Table 3-2 shows the cost elements of the uranium operations at Y-12 and costs or 
cost estimates in FY07–11.  For this table, the team assumes that the new HEU 
(UPF) and non-HEU (CMC) processing facilities are not built and the existing 
facilities must be refurbished to current standards.  This is the team’s Case 1a. 
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Table 3-2 includes $270 million (FY08 dollars) per year for modifications of ex-
isting HEU facilities, starting in FY10 and assuming UPF is not constructed.  This 
cost, estimated at a total of $2.7 billion, is to upgrade the existing HEU operations 
facilities to meet current standards.  Likewise, a similar expense of $1.7 billion is 
estimated for the non-HEU operations facilities.  These major refurbishment costs 
are not in the current budget planning because the budget submission assumes 
UPF will be authorized.  Table 3-2 shows these modification costs starting in FY-
10. 

3.2   Y-12 
Currently all HEU processing and manufacture of CSAs for NNSA are carried out 
at the Y-12 site, primarily in buildings constructed in the 1950s and 1960s.  The 
site contains about 800 acres of land, and 600 acres are enclosed within the pe-
rimeter fence.  Approximately 150 acres are enclosed within the high-security 
PIDAS protected area, including the facilities for HEU operations, which are 
housed in five separate facilities totaling approximately 1 million square feet.  
The consolidation of storage activities in the newly constructed HEUMF will re-
duce the operational footprint to four facilities, including HEUMF.  The site’s 
current workforce is approximately 4,500. 

Table 3-2.  Total Costs Uranium Operations—Case 1a ($ million) 

Estimated costa 

Category Description 

FY07 
actual 
cost  FY08  FY09 FY10 FY11 

Construction Complete HEUMF; close 
out UPF design 

109 246 51 32 — 

Modifications PIDAS, DBT projects, 
FIRP, Be, CCC, steam 
plant, potable water 

46 77 70 70 71 

Modifications  HEU facility refurbishmentb — — — 270 270 
Operations Direct production labor and 

materials 
377 375 373 372 372 

Indirect costs Legacy computing, 
infrastructure, ESH, M&A, 
fee 

309 314 328 322 349 

Security Security, direct and indirect 106 118 110 115 115 
Transportation HEU transportation N/A 41 37 33 36 
Y-12 site office — 14 15 15 15 15 

Total 960 1,186 984 1,228 1,217 
Note: Be = Beryllium, CCC = Complex Command Center, DBT = design basis threat; FIRP = Facilities and Infra-

structure Recapitalization Program; ESH = environment, safety, and health; M&A = management and administration; 
N/A = not available. 

a FY09 president’s budget submittal and B&W Technical Services Y-12, LLC (B&W Y-12), input in FY08 dollars. 
b Upgrades and modifications to existing HEU facilities. 
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3.2.1   HEU Storage 
The nation’s stockpile of HEU is currently stored in multiple buildings at Y-12.  It 
is a dynamic inventory resulting from manufacture and dismantlement of nuclear 
weapon components over more than 50 years and is stored in various forms and 
configurations.  The Y-12 inventory includes national strategic reserve and other 
national security materials and is used to supply NNSA DP, NR, and NN and 
various DOE NE research programs.  HEUMF is scheduled to be operational by 
the end of FY10, at which time Y-12 will begin the process of transferring mate-
rial from existing facilities.  Some material will need to be converted to a long-
term storage form in the existing HEU processing facilities.  The consolidation of 
all Y-12 HEU inventory to HEUMF is projected to be completed by 2020.  The 
total project cost (TPC) for HEUMF construction is estimated at $550 million.  
Once the HEU inventory is transferred from current storage locations on site and 
UPF is constructed, the PIDAS will be collapsed into a much smaller footprint. 

3.2.2   HEU Processing  
Y-12 has ongoing processes associated with the production of HEU weapon com-
ponents and CSAs, including HEU manufacturing, assembly, disassembly, dis-
mantlement, surveillance, and storage.  These processes include material 
characterization and processing, casting, metal working, machining, inspection, 
certification, and accountability.  Y-12 has additional capabilities to recover HEU 
manufacturing scrap and production residues, including chemical recovery and 
oxide conversion and purification processes.  These same processes are used to 
produce EU materials in various forms to supply other NNSA and DOE programs 
and contracts. 

3.2.3   Non-HEU Processing and Manufacturing  
Y-12 maintains capabilities and facilities for the production and processing of 
non-HEU components, including DU, lithium, and other special materials.  Y-12 
also has capabilities for processing and precision manufacturing of metal, plastic, 
and other general material parts.  Current facilities that support these processes 
are located both inside and outside the PIDAS protected area and occupy ap-
proximately 450,000 square feet of aging facilities.   

3.3   SRS 
SRS does not have operations that directly support the HEU missions of NNSA 
DP or other organizations.  No manufacturing is done at SRS, but the site is ex-
perienced in handling and processing of uranium and does have a current mission 
to recover surplus HEU for down-blending to low-enriched-uranium commercial 
reactor fuel.  The facilities and infrastructure necessary to support the recovery 
and down-blending of this surplus material will remain viable through FY19.  The 
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high level waste (HLW) infrastructure to support these missions is scheduled to 
complete operations around the end of FY28. 

SRS also has the current mission to dispose of more than 30 metric tons of weap-
ons-grade plutonium, some of which is already stored on site in a Category I nu-
clear storage facility.  The plutonium metal will be converted to oxide and 
blended with enriched uranium oxide to make mixed oxide (MOX) civilian nu-
clear reactor fuel, pending completion of the construction of three new facilities: 
the Pit Disassembly and Conversion Facility (PDCF), Mixed Oxide Fuel Fabrica-
tion Facility (MFFF), and Waste Solidification Building (WSB). 

3.4   PANTEX 
Pantex is the nation’s only nuclear weapon assembly/disassembly and high-
explosive production facility.  It receives for assembly all nuclear weapon sub-
assemblies, components, and parts from other suppliers and integrated contrac-
tor/manufacturing sites across the nuclear weapons complex, including Y-12.  As 
such, the Pantex facility currently handles HEU only in the form of sealed CSAs 
and does not have processing or manufacturing facilities for handling un-
encapsulated HEU. 

Pantex does have an on-site infrastructure for inspecting, handling, staging, and 
packaging of CSAs for receipt from and return to Y-12, including a trained and 
qualified plant workforce and site-wide nuclear safeguards and security program. 
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Chapter 4  
HEU Consolidation Facilities 

Three major new facilities are contemplated for the consolidation of HEU opera-
tions (CUC):   

 An HEU storage facility (the same as or similar to HEUMF currently un-
der construction at Y-12) 

 An HEU processing and manufacturing facility (UPF)  

 A non-HEU manufacturing facility (CMC).   

These facilities are either under construction or proposed for construction at Y-12 
to replace aging and oversized facilities and to consolidate Category I HEU stor-
age and operations inside a greatly reduced high-security protected area. 

For the IBCA, the team used HEUMF as constructed at Y-12 and UPF conceptual 
design as the basis for estimating the cost of consolidating HEU operations at Y-
12 or relocating HEU operations to another site.  Similarly, the preconceptual de-
sign for the CMC is used to estimate the cost of consolidating non-HEU manufac-
turing at each of the alternative sites. 

4.1   HEU STORAGE 
4.1.1   Assumptions 

The construction of HEUMF at Y-12 is near completion, and it is expected to be 
fully operational by FY10.  The assumption is that the HEU storage and opera-
tions will be consolidated as planned into fewer facilities at Y-12, including 
HEUMF, regardless of whether UPF is built at Y-12.  If the decision is made to 
transfer HEU operations to another site, then a facility similar to HEUMF will be 
constructed at that site and the HEU inventory will be transferred from Y-12. 

4.1.2   Requirements 
The requirements (size and capacity) for a new HEU storage facility at an alterna-
tive site will depend on the size of the projected Y-12 inventory in the year of 
transition.  Current projections are that the size of a new facility will be 75–100 
percent of that of HEUMF, depending on projected DoD stockpile numbers, 
NNSA dismantlement rates, and HEU requirements for other NNSA, DOE, and 
WFO programs.  For the purposes of the IBCA, the team used the 100 percent 
HEUMF size for a new storage facility.  
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4.1.3   Description 
The as-designed HEUMF is a 110,000-square-foot, hardened, aboveground nu-
clear facility.  Depending on the program and material form, HEU can be stored 
in HEUMF in drums or rackable cans.  The HEUMF TPC is estimated at $550 
million (year of performance dollars), and initial loading of the facility is pro-
jected by September 2011. Movement of material into HEUMF continues for sev-
eral years, through FY20, as material is processed into storable forms. 

4.1.4   Construction Schedule 
The team evaluated the HEUMF construction schedule as discussed in Appendix 
C.  The team assumed a new HEU storage facility at another site can be designed, 
constructed, and commissioned in 9 years (CD-0 to full operation). HEUMF (at 
Y-12) took slightly longer due to a number of problems during design and con-
struction.  

4.2   HEU PROCESSING AND MANUFACTURING 
4.2.1   Assumptions 

The new UPF will include all HEU manufacturing and processing capabilities and 
capacities necessary to support NNSA DP requirements (both legacy and RRW) 
and all other NNSA and DOE programmatic requirements.  The current HEU fa-
cilities at Y-12 will be maintained and operated through the transition period until 
UPF has demonstrated full operational capability, that is, the capability and ca-
pacity to ship HEU product to meet program requirements. 

4.2.2   Requirements 
The classified UPF program requirements document describes the requirements 
for UPF in terms of capacity and capability consistent with the latest schedule and 
HEU deliverables for NNSA DP and other NNSA, DOE, and WFO programs.  
For purposes of this IBCA, the proposed Stockpile 5a scenario defines the re-
quirements for DP deliverables.    

4.2.3   Description 
UPF will consolidate all HEU operations at Y-12 into one 388,000-square-foot 
facility. UPF CD-1 was approved on July 25, 2007, with a preliminary cost range 
of $1.4 billion to $3.5 billion.  Y-12 has been conducting preliminary design ac-
tivities in preparation for CD-2 approval to proceed with Title II design.  For pur-
poses of the IBCA, the team used the UPF baseline conceptual design as the basis 
for UPF construction at all alternative sites, with a nominal TPC of $2.2 billion 
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(year of performance dollars), depending on the construction schedule and loca-
tion, as discussed in the site-specific sections.     

4.2.4   Construction Schedule 
The team evaluated the UPF schedule as discussed in Appendix C.  The team as-
sumed that UPF can be designed, constructed, and commissioned in 12 years. 
This schedule is consistent with the current Y-12 estimate.  

4.3   NON-HEU MANUFACTURING  
4.3.1   Assumptions 

The new CMC at Y-12 is envisioned to replace aging and oversized facilities for 
DU fabrication, lithium processing, special materials processing and purification, 
and general manufacturing with a single facility incorporating all non-HEU manu-
facturing.  The current non-HEU facilities at Y-12 will be maintained and oper-
ated through the transition period until the CMC has demonstrated full operational 
capability, that is, the capability and capacity to manufacture product to meet pro-
gram requirements.  

4.3.2   Requirements 
The requirements for the non-HEU capabilities are primarily driven by NNSA DP 
schedules and deliverables, specifically the proposed Stockpile 5a scenario.  

4.3.3   Description 
Y-12 has described a very preliminary conceptual “footprint” of a 130,000-
square-foot CMC.  This facility would replace existing facilities at Y-12 with a 
combined footprint of 450,000 square feet.  For purposes of the IBCA, the team 
used the CMC preconceptual design as the basis for CMC construction at all al-
ternative sites. The team performed an independent parametric cost analysis and 
determined a nominal cost of $437 million in FY08 dollars (a TPC of $527 mil-
lion in year of performance dollars for Y-12) compared with the $1 billion pre-
liminary estimate used by the IPT. In addition to the CMC, a purification facility, 
similar to the recently constructed facility at Y-12, is required for material proc-
essing. 

4.3.4   Construction Schedule 
The team evaluated a CMC construction schedule.  The team assumed a CMC can 
be designed, constructed, and commissioned in 9 years.  
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4.4   SUPPORT FACILITIES 
Support facilities necessary for implementation of the uranium consolidation al-
ternatives include waste processing, engineering support, warehouses, analytical 
laboratory, modified PIDAS, and utilities including electricity, cooling and proc-
ess water, fire protection, and sanitary waste.  The assumptions, requirements for, 
and description of these facilities varies with the individual site alternatives, as 
described in the site transition plans prepared for the IPT.1 

4.4.1   Secure Transportation 
If HEU operations were to move to SRS, a new NNSA Office of Secure Trans-
portation (OST) Federal Agent Facility (FAF) would need to be constructed to 
support secure transportation operations and maintenance in the eastern United 
States to replace the existing eastern command center at Y-12. This facility would 
cost an estimated $26 million (FY08 dollars) over approximately 5 years to design 
and construct. If the mission moves to Pantex, OST plans to leave the FAF at Y-
12 as it is located such that Y-12 could be shut down and decommissioned with-
out impacting the OST facility. 

4.4.2   Construction Schedule 
Construction schedules vary depending on the site and scope of the support facili-
ties required.  The OST eastern command would need to be operational prior to 
start-up of HEU operations at an alternative site. 

4.5   SITE-SPECIFIC CONSIDERATIONS 
4.5.1   Y-12 

The construction of HEUMF will be completed in 2008. Prior year (2007 and ear-
lier) expenditures are considered “sunk costs” and are not included in the analysis, 
but costs for completion and start-up (2008 and beyond) are included. This facil-
ity provides the HEU storage function for the Y-12 site through the transition pe-
riod to consolidated HEU storage operations, regardless of where UPF is sited.  
Additional HEU storage facilities are not contemplated at the Y-12 site. 

UPF design has received a CD-1 approval, and new engineering offices have re-
cently opened.  The preliminary design is specific to Y-12 and integrated with 
HEUMF function and design. 

                                     
1 NNSA, Uranium Operations Mission Transformation, predecisional report, July 18, 2008, 

Appendixes A (Y-12), B (Pantex), and C (SRS). 
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The preliminary concept CMC is included in all site alternatives, although it may 
be possible for Y-12 to consider other options for downsizing, consolidating, and 
maintaining existing facilities. 

Figure 4-1 shows the current and future arrangement of the Y-12 site. 

Figure 4-1.  Y-12 Site Arrangement 

 

 

 

4.5.2   SRS 
Although SRS does not currently have HEU manufacturing operations that sup-
port NNSA DP, it does have other NNSA and DOE programmatic missions that 
involve handling, storing, and processing HEU, as well as supporting facilities 
and personnel. As such, some of the existing site infrastructure—analytical labo-
ratories, engineering and administrative support facilities, utilities, and waste-
handling facilities—can be utilized, along with the supporting staff. 

Figure 4-2 shows the areas under consideration at SRS, should the uranium mis-
sion be sited there.  Each area represented on the SRS site map by a green rectan-
gle is large enough to accommodate the entire set of buildings associated with the 
CUC. 
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Figure 4-2.  SRS Conceptual Site Locations for Uranium Mission Facilities 
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4.5.3   Pantex 
Pantex does not currently have HEU manufacturing and processing operations, 
but does have the nuclear weapon assembly/disassembly mission for NNSA DP 
and a “customer/supplier” relationship with Y-12.  As such, it has the facilities 
infrastructure for handling and staging CSAs, along with the safeguards and secu-
rity infrastructure for protecting and accounting for Category I SNM. 

Pantex does not have some of the supporting infrastructure required for HEU op-
erations, such as analytical laboratories and waste-handling facilities. 

For this IBCA, unlike Y-12 and SRS, Pantex has elected to construct the consoli-
dated HEU facilities inside the existing protected area, which will increase the 
construction costs but, in its view, lower the longer-term operational and security 
costs. 
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Figures 4-3 and 4-4 show the conceptual Pantex site locations for new HEU mis-
sion facilities, inside and outside the current PIDAS in Zone 12, respectively. 

Figure 4-3.  Pantex Construction Concept (Inside Current PIDAS) 
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Figure 4-4.  Pantex Construction Concept (Outside Current PIDAS) 
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Chapter 5  
Alternatives and Transitions 

This chapter presents an overview of the five base cases that the team evaluated.  
The cost data and analysis results are provided in later chapters.  The team used 
the “a” designation with the initial cases to distinguish the cases from the IPT 
analysis cases 1–4.  Figure 5-1 shows the relative timelines for each case and each 
major transition facility (HEU storage, UPF, and CMC).  Chapter 4 describes the 
site arrangements for the three candidate sites. Appendix C details the site con-
struction schedules the team used for cost-and-risk analysis. 

5.1   CASE 1A—Y-12 NO NEW CONSTRUCTION 
(CURRENT CONFIGURATION) 
Case 1a represents the NNSA HEU operations as they exist today and includes all 
facilities currently under construction.  For Y-12, this includes HEUMF but does 
not include UPF or the CMC.  This case is being analyzed as a baseline for com-
parison with the four consolidation and modernization cases 2a, 3a, 4a, and 4b, 
for which modernization is assumed at each of the candidate sites.  Case 1a repre-
sents the scenario in which NNSA constructs no new HEU facilities after the 
completion of HEUMF, but continues to produce and dismantle CSAs in existing 
facilities for an indefinite period.  Therefore, case 1a must, by necessity, empha-
size the cost and schedule of required refurbishment of existing facilities.  Refur-
bishment of existing production buildings will be required starting in FY10, at an 
expected cost of $4.4 billion, and take 20 years.   

The team assumed that the HEU and non-HEU refurbishment activities would not 
occur simultaneously due to budgetary restrictions.  Support facilities will also 
require refurbishment, at an estimated cost of $517 million.  Consolidating stor-
age into HEUMF will reduce the security footprint somewhat, but operating costs 
will not decrease much.  The team assumed that UPF design activities would be 
stopped after the ROD and the project design would be archived early in FY09. 

5.2   CASE 2A—Y-12 NEW CONSTRUCTION  
Case 2a represents the consolidation and modernization of HEU operations at the 
Y-12 site.  Figure 4-1 shows the transition from current to future facilities.  This 
includes completing construction of HEUMF, construction of UPF beginning in 
FY11, construction of the CMC beginning in FY13, and substantial consolidation 
of the security footprint.  The site operating costs are expected to decrease once 
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the PIDAS perimeter has been reduced to include only HEUMF and UPF.  Ap-
pendix C details the schedule for case 2a construction and transition activities. 

5.3   CASE 3A—SRS 
Case 3a represents moving all HEU operations from Y-12 to SRS and closing 
down the entire Y-12 site.  A new HEU storage facility, UPF, and the CMC 
would be constructed at SRS.  The SRS staff has suggested three possible loca-
tions for the HEU operations (Figure 4-2):  

 Location 1 is in the center of SRS near the Central Shops area.   

 Location 2 is east of Z area and the current Saltstone facility.   

 Location 3 is behind F Area, close to the current construction site of the 
MOX facility.   

Location 2 is the baseline location for this study.  The transition would start in 
2020 and would be complete and operational in 2022.  This case requires the ex-
isting Y-12 facilities to continue operation until the new facilities are operating 
and producing certified products.  A new OST East Coast FAF would be required.  
Appendix C contains the SRS construction and transition schedule.  

5.4   CASES 4A AND 4B—PANTEX  
The team evaluated two Pantex cases:  

 Case 4a, Inside PIDAS (IP), is similar to that evaluated by the IPT.  In this 
case, the construction is inside the current Zone 12 PIDAS, but must be 
delayed until a replacement Gas Lab is constructed and the existing facili-
ties in the construction area are demolished.  Transition does not occur un-
til 2025. 

 Case 4b, Outside PIDAS (OP), has cost and schedule implications similar 
to Case 3a, except the new location of HEU operations would be Pantex. 
The construction is outside and adjacent to the current Zone 12 PIDAS.  
As in Case 3a, the transition would be complete by 2023.   

Both cases (4a and 4b) require the existing Y-12 facilities to continue operation 
until the new facilities at Pantex are operating and producing certified products.  
For Case 4a (IP), this continued operation date is extended about 3 years to ac-
count for the delay in Pantex construction.  

A new OST East Coast FAF would not be required because the current facility at 
Y-12 is presumed to continue as an independent facility.   

Appendix C shows construction and transition schedules at Pantex for both cases. 
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Chapter 6  
HEU Transportation Analysis 

The NNSA nuclear weapons complex has a decentralized configuration and in-
cludes operations at eight different sites across the nation, so SNM is routinely 
transported among at least five of the sites and between Pantex and the appropri-
ate military bases. OST (NA-15) carries out all transportation of SNM under the 
custody of NNSA. The IBCA includes the cost of transporting SNM.  

The OST mission includes transport of plutonium, HEU, nuclear weapons, and 
nuclear weapon components. For this study, the team considers only the transpor-
tation component associated with HEU and CSAs. 

OST generated all data presented here using the Transportation Resource Inte-
grated Planning System (TRIPS) computer simulation of the SNM transportation 
system. 

6.1   SUMMARY 
Moving HEU operations from Y-12 to an alternative site involves two compo-
nents of HEU transportation cost: 

 The annual costs associated with transporting HEU products 

 Defense Program weapon components between the HEU operations 
site and the nuclear weapons complex assembly/disassembly site, 
Pantex, and to the appropriate military installation 

 HEU metal and oxides for other NNSA and DOE programs, primarily 
to post-production processing sites, including Erwin, TN, Lynchburg 
VA, and SRS in Aiken, SC 

 The one-time cost associated with transporting the HEU inventory stored 
at Y-12 to an alternative HEU operations site, either SRS or Pantex. 

Figure 6-1 shows the annual cost profile for transporting all HEU products for 
transition Cases 2a (Y-12 new construction), 3a (SRS), and 4a and 4b (Pantex).  
For Case 2a, no external transport is required for the stored HEU. The proposed 
transition of HEU operations to SRS (Case 3a) begins in 2017 with the transfer of 
HEU inventory from the Y-12 site over 8 years through 2024.  This is reflected in 
the increase in transportation costs over that period relative to the baseline Y-12 
case.  HEU production would commence at SRS beginning in 2025, which is re-
flected in a slight increase in transportation costs relative to the Y-12 baseline in 
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2025–60.  This increase is primarily because SRS is farther from Pantex than 
Y-12 is. 

Figure 6-1.  OST Transportation Cost Profiles of Location Options (FY08 Dollars) 
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The proposed transition of HEU operations to Pantex (cases 4a and 4b) begins in 
2025 with the transfer of HEU inventory from Y-12 over 5 years through 2029.  
Figure 6-1 shows this as a sharp increase in transportation costs over that period 
relative to the baseline Y-12 case.  The difference in the deinventory peak profile 
for Pantex relative to the SRS alternative stems from the differences in mileage 
between Y-12 and those sites and the number of years proposed for the transfer of 
material.  The lower steady-state cost post-2030 for the Pantex HEU site alterna-
tive relative to the base case (Y-12) and SRS alternatives is due to the elimination 
of CSA transportation within the NNSA complex. 

The total cost of moving the HEU inventory does not change significantly with 
the duration chosen for the transfer.  The team chose to evaluate an 8-year trans-
portation campaign for Case 3a (SRS) and a 5-year transfer campaign to Pantex, 
consistent with the transition plans for those sites.  The team chose the 5-year 
schedule for Pantex to be compatible with the construction and start-up schedule 
and as a capacity test of the OST system.  OST concluded that either transfer pe-
riod is within their capacity. Longer transfer times put less stress on the OST sys-
tem. 
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6.2   TRANSPORT MODEL AND PARAMETERS 
The team obtained the HEU transportation cost data using the OST TRIPS model, 
as provided in an OST/Sandia report.1  The TRIPS model used as input the best 
projections of all of the SNM transportation requirements forecast through 2060, 
given the NNSA assumptions for Scenario 5a future stockpile quantities and sup-
porting operations.  The transportation requirements also included estimated fu-
ture workloads for all other NNSA and DOE programs requiring SNM 
transportation. 

The TRIPS model shows that the transportation of weapons (between DoD sites 
and DOE/NNSA) is the predominant annual cost.  Also, considerably more 
weapon moves are projected in 2008–30 than in the post-2030 “steady state.”  
This is related primarily to the reductions in stockpile prescribed by the Moscow 
Treaty, that is, weapons moved to Pantex for dismantlement and the subsequent 
movement of subassemblies to their final destinations.  The movement of CSAs 
between Pantex and Y-12 is the next highest activity, again with more movement 
projected pre-2030 than post-2030.  

The OST analysis and report shows that current OST capacity is adequate for any 
of the four cases under consideration for this study.  The average cost per convoy 
is an estimated $3 million for full cost recovery.  The actual transportation costs 
differ for each program, depending on the material, form, container, and mileage 
to destination. The transportation costs used in the Phase II business case model 
were derived from the detailed TRIPS calculations and not from the average con-
voy cost. 

The model shows that the workload projections, as illustrated in the charts that 
follow, have highly irregular “peaks and valleys,” on the basis of current esti-
mates of the projected annual weapon requirements.  These long-range projec-
tions would be optimized for OST operations through prioritization and workload 
balancing with the programmatic customers if these shipping campaigns were to 
be realized.   

6.3   STEADY STATE HEU TRANSPORTATION 
(BEFORE AND AFTER TRANSITION) 
A steady state component of HEU transportation involves the movement of CSAs 
between Pantex and the HEU manufacturing site. The quantities are determined 
by the rates of weapon deliveries to the stockpile and stockpile returns from DoD, 
and the rates vary year to year. This steady state component also includes the 

                                     
1 OST/Sandia report, Uranium Business Case, Transportation Analysis Using the Office of 

Secure Transportation’s (OST’s) Transportation Resource Integrated Planning System (TRIPS), 
May 15, 2008. 
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transportation of HEU to other NNSA programs, including the NR and NN pro-
grams and DOE NE research programs. 

Figure 6-2 shows the estimated annual OST costs for transportation of HEU for 
baseline Case 2a (Y-12 new construction). (These costs are also applicable to 
Case 1a.) 

Figure 6-2.  HEU Transportation Costs (FY08 Dollars), Case 2a (Y-12 New Construction) 
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6.4   LOCATION OPTIONS—TRANSITION AND 
STEADY STATE TRANSPORTATION 
During the transition of HEU operations to either SRS or Pantex, the HEU inven-
tory stored at Y-12 must move to the alternative site. From the TRIPS capacity 
studies, the team determined that the stored material can be moved within the cur-
rent OST capacity if the movement is spread over at least 5 years.  The total cost 
of shipping the material to a specific site will be the same, independent of the 
number of years chosen for the transition (without escalation). The cost will differ 
for transfer of the same inventory to SRS rather than Pantex due to the difference 
in mileage from Y-12 to the alternative site. 
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6.4.1   SRS 
Figure 6-3 illustrates the proposed transition of HEU operations to SRS (case 3a), 
beginning in 2017 with the transfer of the HEU inventory from Y-12 over 8 years 
through 2024.  

Figure 6-3.  HEU Transportation Costs (FY08 Dollars), Case 3a (SRS) 

$-

$10

$20

$30

$40

$50

$60

FY20
08

FY20
12

FY20
16

FY20
20

FY20
24

FY20
28

FY20
32

FY20
36

FY20
40

FY20
44

FY20
48

FY20
52

FY20
56

FY20
60

A
nn

ua
l C

os
t (

$M
)

Surplus Uranium

Other NE

Other NE

NE

NE

NR

NR

Deinventory Y-12

CSA

CSA

 

The transportation cost to transfer this inventory is reflected in the cost “bubble,” 
shown in Figure 6-3, on top of the annual CSA transportation costs that are on-
going between Y-12 and Pantex during the transition period.  HEU production 
commences at SRS beginning in 2025, which is shown as an increase in CSA and 
other HEU transportation costs relative to the Y-12 baseline beginning in 2025 
(about $30 million–$35 million per year).  This increase is due primarily to the 
differences in mileage between SRS and Y-12 relative to the product receiving 
sites. 

6.4.2   Pantex  
The proposed transition of HEU operations to Pantex (Case 4a) begins in 2025 
with the transfer of HEU inventory from Y-12 over 5 years through 2029.  Figure 
6-4 shows a sharp increase in transportation costs over that period relative to the 
Y-12 case (2a). 
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Figure 6-4.  HEU Transportation Costs (FY08 Dollars), Case 4a (Pantex) 
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The difference in the deinventory peak profile for Pantex relative to SRS is asso-
ciated with the differences in mileage between Y-12 and those sites and in the 
time proposed for the transfer of material (5 or 8 years).  The lower steady state 
cost post-2030 for the Pantex HEU site alternative relative to the base case (Y-12) 
and SRS alternatives is due to the elimination of CSA transportation.  This differ-
ence is more readily discernible in Figure 6-1, which shows the combined trans-
portation cost profiles for all three alternatives. 

For Pantex Case 4b, the team chose not to rerun the TRIPS model with the new 
schedule profile. The costs are the same, only the timing would change—closer to 
the SRS timing. The team concluded that the difference was small and would not 
affect the results. 

6.5   CONCLUSIONS 
The costs of HEU transportation for the site alternatives during the transition pe-
riod significantly differ, primarily due to the transfer of the considerable Y-12 
HEU inventory, including the strategic reserve and future allocations of national 
security program material.  The post-2030 transportation costs for steady state op-
erations also differ, as illustrated in Figure 6-1. OST has sufficient transport ca-
pacity to support any of the HEU cases. 
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Moving the stored HEU inventory from Y-12 to Pantex costs about $450 million 
and to SRS, about $145 million.  Steady state HEU operations at Y-12 require 
about $30 million annually for transportation until about 2030, when the cost de-
creases to about $10 million annually as the complex completes the major dis-
mantlement effort.  If HEU operations move to Pantex, the majority of the steady 
state HEU transportation costs, those associated with CSA movement, are elimi-
nated completely.
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Chapter 7  
Analytical Modeling Approach 
and Cost Analysis 

The team analyzed costs for the five cases described in Chapter 5, labeled “base 
cases,” and for a set of alternative scenarios.  The team also performed sensitivity 
analyses.  This chapter discusses the overall approach to the cost analysis and the 
specific method for the construction and operating cost models.  The team devel-
oped these models using available data from the three sites; from similar projects 
that have been completed or have, when possible, completed the Critical Decision 
(CD)-2 (completion of preliminary design) level of definition and using the expert 
judgment of team members. 

7.1   ANALYTICAL MODELING APPROACH 
Figure 7-1 illustrates the technical approach used in developing the business 
cases. 

Figure 7-1.  Technical Approach  
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In the following sections, the team presents its approach for analyzing the costs, 
including the generic factors used in the analysis. 
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Given the uncertainty of nearly all costs, especially those for construction and 
D&D, the team incorporated probabilistic risk analysis techniques in the model.  
It did so to develop more realistic cost estimates and more insightful assessments 
of the relative rankings.  This method is consistent with Office of Management 
and Budget (OMB) Circular A-94 guidelines for cost-benefit and cost-
effectiveness analyses of federal programs.1 

7.1.1   Guiding Principles 
The cost analysis is premised on the following guiding principles: 

 Develop the alternatives.  The ultimate choice (decision) will be among al-
ternatives.  Thus, the alternatives must be identified and then defined for 
subsequent analysis. 

 Focus on the differences.  Only the differences in expected future out-
comes among the alternatives are relevant to their comparison and should 
be considered in the decision.  Thus, expected outcomes (whether benefits 
or costs) that would be (essentially) the same in all alternatives may be ig-
nored in the analysis. 

 Use a consistent viewpoint.  The prospective outcomes of the alternatives, 
economic or other, should be consistently developed from a defined view-
point (perspective). 

 Use a common unit of measurement, such as dollars.  Using a common unit 
of measurement to enumerate as many of the prospective outcomes as pos-
sible will simplify the analysis of the alternatives. 

 Consider all relevant criteria.  Selection of a preferred alternative requires 
the use of a criterion (or several criteria). 

 Make uncertainty explicit.  Uncertainty is inherent in projecting (or estimat-
ing) the future outcomes of the alternatives and should be recognized in 
their analysis and comparison.2 

7.1.2   General Approach 
The general approach to collecting and developing the data comprises a three-step 
process:  

1. Develop a cost matrix that includes all the relevant business elements of 
the HEU enterprise. 

                                     
1 OMB Circular A-94, Guidelines and Discount Rates for Benefit-Cost Analysis of Federal 

Programs, October 29, 1992, www.whitehouse.gov/omb/circulars/a094/a094.html. 
2 These principles are discussed in greater depth by William G. Sullivan in his textbook, En-

gineering Economy, 13th ed. (Upper Saddle River, NJ: Pearson Prentice Hall, 2006), pp. 5–19. 
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2. Collect cost and descriptive data from the sites. 

3. Prepare the data for input to a cost-estimating model and analyze the out-
put. 

The team developed a data call (Appendix B) to collect discrete information on a 
wide range of cost categories from Y-12, SRS, and Pantex.  The team evaluated 
the data received and worked with the sites to complete the data call. 

The analysis initially concentrated on estimating the stream of annual costs of 
each case.  Because of the uncertainty associated with these future costs, the esti-
mates were developed primarily as probability distributions—or uncertainty dis-
tributions.  Each uncertainty distribution describes the range of values within 
which the cost parameter lies, as well as the level of confidence that the parameter 
will be any particular value.  For each alternative’s set of annual cash flows, the 
team determined a single measure of equivalent worth.  The measures of equiva-
lent worth (synonymous with present worth costs or present value costs) were 
then compared to determine each case’s relative ranking with respect to costs.  
Net present value (NPV) is the probabilistic sum of the present values and will be 
use to compare alternatives (see Subsection 7.1.2.4). 

7.1.2.1   COST CATEGORIES 

Before developing the cost estimates, the team determined categories of costs that 
needed to be estimated.  For each case, it identified 11 broad cost categories that 
usefully capture the breadth of relevant costs that would likely be incurred at 
some point over the two analysis periods.  These categories reflect the major ac-
tivities envisioned in each case:  

 Construction.  This category comprises the costs for new construction of 
uranium operations and support facilities.  The team relied more heavily on 
inputs for the design, construction, and operating costs for the specific fa-
cilities under consideration, rather than developing generic cost algorithms 
as was done in Phase I.  The team reviewed all the cost inputs and made ad-
justments as needed. In some cases, it developed its own parametric esti-
mates.  

 Modifications.  This category comprises the costs for modifying existing or 
planned facilities to support the uranium mission. 

 Capital renewal.  This category comprises the costs for major refurbish-
ment of facilities needed during the life of the facility. 

 Direct production operations (labor).  This category comprises the costs 
for uranium mission operations, production support, and waste manage-
ment. 
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 Direct support material (nonlabor).  This category comprises the costs for 
materials necessary for production operations. 

 Indirect cost.  This category comprises the costs not directly chargeable to 
the production mission. 

 Security operations.  This category comprises the costs for securing the 
SNM and related operations. 

 Other site contractor.  This category comprises the costs attributed to the 
site contractor not included in the above categories. 

 Other site DOE.  This category comprises the costs for the DOE/NNSA site 
program office and any other DOE/NNSA costs related to the uranium mis-
sion. 

 Transportation.  This category comprises the costs to transport uranium 
mission components to and from the uranium operating site, including the 
costs to deinventory the current uranium storage facility should the mission 
be moved from its current location. 

 D&D and ER.  This category comprises the costs to deactivate, decontami-
nate, decommission, and demolish, and perform ER to clean the site to re-
stricted release standards.  These costs are directly related to the uranium 
mission or changes to uranium mission location.  ER costs are included in 
the analysis when the site (Y-12) is to be closed and not included when the 
site continues to be used for operations. 

7.1.2.2   COST ESTIMATES AND MODEL 

The responses to the data call formed the initial basis for the cost estimates.  Also, 
the team spoke at length with representatives from each site to arrive at appropri-
ate data for input to the cost model.   

On the basis of a thorough review, the team converted the data into cost estimates 
using discrete rules or assumptions for each site.  For example, the team at times 
changed the input from the site to reflect the team’s judgment.  This was the case 
for some of the facilities where the team believed the input was either too optimis-
tic or pessimistic and construction durations were adjusted (see Appendix C for a 
discussion of the construction costs and assumptions).  Team judgment and ex-
perience, written information from the sites, observations during the sites visits, 
and discussions with site personnel were used to make such decisions.   

The team rounded out the estimates by applying relevant parametric cost factors 
and its expert judgment.  The primary sources of the parametric cost factors for 
construction and maintenance and repair costs are as follows: 

 RSMeans Building Construction Cost Data 2007, 65th edition 
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 The Whitestone Building Maintenance and Repair Cost Reference 2006–
2007  

 DOE Facilities Information Management System (FIMS) 

 DOE construction projects 

 LMI’s in-house database of construction and maintenance costs of recent 
projects and operations in the following federal agencies: DOE (including 
NNSA), DoD, and the General Services Administration. 

The estimates for future costs include projected inflation.  For operating costs, the 
team modeled inflation at a mean rate of 3.43 percent, with a standard deviation 
of 0.3 percent.  The team derived this distribution from quarterly rates of change 
over the past 40 years, as measured in terms of the gross domestic product im-
plicit price deflator.3 

For construction costs, the team modeled inflation at a mean rate of 3.85 percent, 
with a standard deviation of 0.5 percent.  The team derived this distribution from 
annual rates of change over the past 30 years, as measured in terms of a construc-
tion cost index (derived from specific construction-related categories of the pro-
ducer price index).4 

The team modeled the estimates as uncertainty distributions, rather than point es-
timates, in spreadsheet cost risk models.  Appendix D lists these distributions.  
These spreadsheet “pro forma” cash flow models represent the expected flow of 
economic consequences of each case over time within each of the broad cost cate-
gories described above.  Point values described in this chapter are the input or 
most likely values for the cost analysis. 

To define the uncertainty about the modeled cost estimates, the team typically de-
veloped nonparametric distributions from expert opinions about the distribution 
parameters.  For example, when the team developed estimates using (nonparamet-
ric) Program Evaluation and Review Technique (PERT) distributions, it used ex-
pert opinion and benchmarks to determine the optimistic, most likely, and 
pessimistic costs.5  

The team accounted for this uncertainty in each of the cost categories outlined in 
7.1.2.1.  Furthermore, the team, when appropriate, adjusted the uncertainty in the 
cost categories in relation to each alternative.  For example, the uncertainty as-
signed to the PIDAS security (construction) cost category is greater at Pantex than 
at SRS or Y-12, whereas the uncertainty assigned to the transportation cost cate-
gory is constant across all alternatives.   
                                     

3 Source data obtained from Bureau of Economic Analysis, www.bea.gov. 
4 Source data obtained from the industry journal, Engineering News-Record, www.enr.com. 
5 In a PERT distribution, “pessimistic” equates to the upper-bound parameter, “most likely” 

equates to the mode parameter, and “optimistic” equates to the lower-bound parameter. 



  
 

7-6 

7.1.2.3   DISCOUNTED CASH FLOW ANALYSIS 

Once all the estimated cost distributions were modeled for each cost category, the 
team applied a Monte Carlo simulation to statistically sum the distributions in 
each year and calculate total annual costs for each alternative.  Applying Monte 
Carlo simulation again, the team calculated the present worth of each alternative’s 
stream of total annual cash flows.  The present worth value was arrived at by dis-
counting each year’s total annual cash flow in current year dollars by the OMB 
Circular A-94 prescribed nominal discount rate of 4.90 percent per year and then 
summing those discounted annual cash flows (NPV).  All present worth values 
are expressed in terms of 2008 dollars.  The pro forma cash flow models and the 
results of the discounted cash flow analyses are presented in terms of distributions 
as depicted in the illustrative present worth cost distribution (Figure 7-2). 

Figure 7-2.  Present Worth Cost Distribution of Illustrative Alternative 

 

Appendix D contains the actual estimated distributions and all relevant associated 
statistics of each alternative. 

7.1.2.4   RANKING OF CASES 

The final step in the general approach is to determine the relative ranking of the 
cases, with respect to the mean values of the present worth (NPV) cost distribu-
tions.  The cases’ relative rankings, from least to highest cost, were then pre-
sented.  To both understand and evaluate the relative risk or uncertainty in the 
cost estimate for each case, each cost at the 5th and 95th percentiles is shown, 
representing the range of costs “in the middle 90 percent” of likely occurrence 
(excluding the least likely 5 percent tails at the low and high ends of the cost 
ranges).  These 90 percent cost ranges can have smaller or larger differences in 
costs between the two end points from one case to another.  These differences are 
proportional to the amount of cost risk or uncertainty from one alternative to an-
other. 
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7.1.2.5   CASH FLOW ANALYSIS FOR BUDGETARY PURPOSES 

In each year of each case, the team applied Monte Carlo simulation to the total 
cost of that case, resulting in a range of possible outcomes for each year.  This 
range represents the multitude of possibilities for funding required to execute each 
case.  To display the budget requirements relative to one another, the team plotted 
them at the 80 percent probability interval.  This means there is an 80 percent 
probability that the amount, in that year, will not exceed the amount plotted on the 
chart.  Stated differently, the charts represent the expected cost of each of the al-
ternative if they were to be funded at the 80 percent probability level.  This cash 
flow analysis was conducted for the bases cases as well as the alternative scenario 
and sensitivity analyses.    

7.1.2.6   STAFFING REQUIREMENTS (FULL-TIME EQUIVALENTS) 

The team also modeled the full-time equivalent (FTE) staffing required for each 
of the cases analyzed, showing the changes in staffing through 2060.  This ap-
proach allowed the team to highlight similarities and differences among the sites 
and cases.  The FTE data were used as input for many of the operating cost calcu-
lations. In a few other parts of the analysis, the FTE data were derived from the 
cost estimates.  

7.2   COST ANALYSIS 
This section discusses the specific methods used to develop the costs for new con-
struction and operations.  The team prepared a survey and collected data on many 
projects to use as benchmarks for the cost analysis.  This section summarizes our 
approach.  Subsection 7.2.1 describes Y-12 costs, Subsection 7.2.2 describes SRS 
costs, and Subsection 7.2.3 describes Pantex costs.  Appendix C details the team’s 
approach and results for construction cost and schedule.  All costs, unless other-
wise stated, are the input (expected or most likely) values to the analysis and are 
expressed in FY08 dollars. All input data were assigned a cost range category as 
discussed in Section 7.1. 

7.2.1   Y-12 Cost Analysis  
The team evaluated two basic Y-12 situations (subsection numbers are in paren-
theses):  

 Y-12 continues operating either without new construction (7.2.1.1) or with 
new construction (7.2.1.2). 

 The Y-12 mission is moved to another site (7.2.1.3).  
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7.2.1.1   CONTINUED Y-12 OPERATION—REFURBISHMENT AND NO NEW 
CONSTRUCTION (CASE 1A) 

In this case, no new facilities are planned and the existing facilities are refur-
bished as needed to continue operation.  Table 7-1 shows the planned refurbish-
ment activities and costs in 2008 dollars. 

Table 7-1.  Y-12 Refurbishment Activities—No Major New Construction 

Item Costa ($ million) Notes 

DBT, PIDAS, and security upgrades 73.4 Current projects 
Facility infrastructure revitalization program 271.4 Same as above 
Beryllium capability improvement 21.6 Same as above 
Complex Command Center (CCC) 18.4 Planned FY11 
Steam plant life extension 46.8 Planned FY08 
Potable water upgrades 54.2 Current 
HEU production facilities upgradesb 2,700.0 Start FY10 
Non-HEU production facilities upgrades 1,700.0 Start FY20 
Balance of plant upgrades 517.0 Start FY20 

Total 5,402.6 — 
DBT = design basis threat. 
a Costs shown in FY08 dollars. 
b Source: BWXT Y-12 input referencing Life-Cycle Cost Analysis for Uranium Processing Facility 

(U), May 2007 (AR-PJ-801768, Rev. 1). 

 
In this case, HEUMF is completed on the current schedule, but UPF is cancelled, 
and the only expenditures for UPF are those planned for FY08 plus nominal 
close-down costs of $5 million in FY09. Section 3.2 describes these costs. 

Operating, indirect, security, and related costs for this alternative are essentially 
the current costs extended, adjusting for HEUMF operations starting in FY10. 
Section 3.1 describes the current Y-12 operating costs, capital renewal costs for 
HEUMF, and the existing Y-12 waste treatment. 

7.2.1.2   CONTINUED Y-12 OPERATION—NEW CONSTRUCTION (CASE 2A) 

In this case, the currently planned Y-12 projects are continued along with future 
projects needed to maintain uranium mission capability at Y-12.  

7.2.1.2.1   Construction  

This subsection describes the new construction costs used in the cost model for 
HEU processing and storage facilities, non-HEU manufacturing facilities, and in-
frastructure/support facilities, assuming continued Y-12 operations. 
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7.2.1.2.1.1 HEUMF 

HEUMF is currently in the late-construction and early-start-up phases at Y-12. 
Physical construction is scheduled for completion in 2008, and CD-4 (turnover to 
operations) is scheduled 18 months later.  Actual costs are available for a signifi-
cant portion of the design and construction of this facility.  The team’s estimate 
for the TPC is based on a combination of 

 actual costs-to-date, 

 an updated estimate to complete prepared by Y-12 project personnel, 

 a TechSource/LMI  independent estimate to complete prepared in 2007, 
and 

 the team’s assessment of likely costs.  

The team bracketed the costs for HEUMF at $538 million–$598 million, and, for 
purposes of the IBCA model, it used the current baseline total project cost esti-
mate, $549 million, as the most likely value. For the analysis, current costs 
(FY08–10) are estimated at $259.1 million.  The team modeled the estimate range 
using the uncertainty range in the analysis. 

7.2.1.2.1.2 UPF 

UPF is currently planned for Y-12, and preliminary design is underway as dis-
cussed in Section 4.2.  The TPC is estimated at $2.2 billion for Y-12 in year-of-
performance dollars (or $1.9 billion in FY08 dollars). 

7.2.1.2.1.3 Non-HEU Manufacturing 

Non-HEU manufacturing is currently performed in a number of buildings at Y-12. 
Sections 3.2.4 and 4.3 provide information on the current and future planned op-
erations.  Y-12 provided a preliminary, preconceptual estimate for a new 130,000-
square-foot CMC facility of $1 billion.  

The team’s independent estimate for a new CMC at Y-12 is $437 million (FY08 
dollars).  This is based on a parametric estimate using cost-estimating relation-
ships and certain benchmark data from DOE projects and input from Y-12 on the 
preconceptual design of a CMC facility. Appendix C contains further information 
on the team’s analysis. 

7.2.1.2.1.4 Infrastructure and Support Facilities 

Y-12 has the necessary infrastructure and support facilities or is in the process of 
upgrading them to meet the requirements of the new facilities.  The most exten-
sive new support activity is the downsizing of the existing PIDAS once the new 
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facilities (HEUMF and UPF) are operational.  The PIDAS reduction project is 
currently estimated at $383 million (FY08 dollars). 

7.2.1.2.2   Modifications 

Table 7-2 shows the other planned modifications for the new construction at 
Y-12. 

Table 7-2.  Y-12 Modifications for Case 2a 

Item Cost ($ million) Notes 

DBT, PIDAS, and security upgrades 73.4 Current project 
FIRP projects 271.4 Same as above 
Be capability 21.6 Same as above 
CCC 18.4 FY11 project 
Steam plant life extension 46.8 Current project 
Potable water upgrades 54.2 Same as above 
Facility risk review 210.7 Completes in FY21 
Security improvement project (SIP) 69.4 Ongoing project 

Total 765.9 — 
Note: FIRP includes estimated work for the HEU and non-HEU facilities needed 

for repair and maintenance to allow continued operations until replaced.  

 
7.2.1.2.3   Capital Renewal 

Existing and new facilities must be overhauled periodically to ensure long-term 
operation.  This effort is in addition to ongoing maintenance and repairs.  These 
overhauls include replacement of roofing materials and renewal of ventilation and 
electrical equipment.  The team estimated these renewal costs at 20 percent of the 
new-construction TPC or existing facility replacement cost.  The team assumed 
this would occur 25 years from the start of operations and the costs would be 
spread over 5 years.  This approach is consistent with that used for other DOE and 
commercial facilities. Table 7-3 shows the capital renewal costs for Y-12.  

Table 7-3.  Y-12 Capital Renewal 

Facility Costa ($ million) Fiscal year initiated 

HEUMF 109.8 2036 
Waste treatmentb 18.0 2020 
UPF 379.9 2044 
CMC 87.5 2044 

Total  595.2 — 
a FY08 dollars. 
b The existing waste treatment facility requires renovation to extend its useful life. 
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7.2.1.2.4   Operations 

Direct production operations—including HEU operations and support, non-HEU 
operations and support, waste management, direct support materials, materials 
management, and other production support—continue at about the same level as 
current operations until transition to the new facilities.  Staffing and related costs 
increase in FY15–18 due to parallel activities in the old and new facilities and 
then decrease to a new steady state.   

Table 7-4 shows the Y-12 annual costs by category pre-transition, during transi-
tion and post-transition for the years noted in the table.  The year listed for transi-
tion is nominally the peak cost year.  The year noted for post-transition is the year 
the costs reach essentially a steady state value as they are reduced during the 
phase-in activities. For Y-12, transition into the new facilities is expected to be 
completed by the end of FY22. 

Table 7-4.  Y-12 Annual Direct Operating Costs by Phase ($ million)  
in FY08 Dollars 

Cost category 
Pre-transition 

(FY08) 
Transition 

(FY19) 
Post-transition 

(FY27) 

HEU operations 39.2 56.5 23.2 
HEU support 45.8 62.4 22.5 
Non-HEU operations 26.4 31.7 17.7 
Non-HEU support 17.6 15.5 7.3 
Waste management operations 22.9 23.4 23.4 
HEUMF operationsa 4.3 5.1 3.1 
HEUMF supporta 6.0 6.9 4.3 
Materials management and local 
transportation 

12.1 12.1 7.1 

Other production support 36.1 36.1 14.8 
Subtotal—labor 210.4 249.7 123.4 

Direct support materials 164.7 164.7 153.5 
Total 375.1 414.4 276.9 

a HEUMF transition occurs in FY09–10. 

 
The direct costs are essentially the same as those provided by the Y-12 site staff, 
adjusted as needed for any changes in operations or transition dates made by the 
team.  
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7.2.1.2.5   Indirect Costs 

Indirect costs include the following: 

 Compensation for legacy workers medical costs 

 Computing operations 

 Utilities 

 Infrastructure support, including  

 building maintenance,  

 vehicle maintenance, 

 GSA lease, 

 heavy equipment, 

 local transportation, 

 laundry, 

 space management, 

 building services, and 

 building management. 

 Environment, safety, and health (ES&H) 

 Management and administration (M&A) 

 Fee for site operating contractor 

 Plant discretionary research and development (PDRD) 

 Adjustment for indirect costs applied to line-item construction costs. 

Table 7-5 shows the Y-12 indirect costs broken down by phase, similar to the 
previous operating cost phases. 

Table 7-5.  Y-12 Annual Indirect Costs by Phase ($ million) in FY08 Dollars 

Cost category 
Pre-transition 

(FY08) 
Transition 

(FY19) 
Post-transition 

(FY27) 

Compensation for legacy workers  47.9 63.4 99.5 
Computing operations 30.9 31.0 30.0 
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Table 7-5.  Y-12 Annual Indirect Costs by Phase ($ million) in FY08 Dollars 

Cost category 
Pre-transition 

(FY08) 
Transition 

(FY19) 
Post-transition 

(FY27) 

Utilities 49.5 55.9 49.8 
Infrastructure support 53.6 55.4 47.9 
ES&H 36.7 31.9 26.3 
M&A 55.7 48.5 19.6 
Fee 51.7 46.9 31.3 
PDRD 11.7 10.7 7.1 
Adjustment for indirect costs applied 
to line-item construction costs 

−31.1 −1.1 0 

Total 306.6 342.6 311.5 

 
The indirect costs the team used were essentially the same as provided by the Y-
12 site staff, except the team adjusted the legacy medical costs to account for the 
smaller staff during the transition and subsequent operations of the smaller, 
newer, facilities.  For purposes of the analysis, this adjustment occurs with a 20-
year delay time.  Most of the indirect costs are ratios to the other cost elements; 
therefore, where the construction or operation costs or the timing were adjusted, 
the analytical model also adjusted the indirect costs proportionally. 

7.2.1.2.6   Security 

Security costs include costs for the HEU operations security guard force, physical 
security systems, information security, personnel security, material accountability, 
and security management and support services.  Table 7-6 shows the costs broken 
down into phases similar to the above categories. 

Table 7-6.  Y-12 Annual Security Costs by Phase ($ million) in FY08 Dollars 

Cost category 
Pre-transition 

(FY08) 
Transition 

(FY19) 
Post-transition 

(FY27) 

HEU operations security guard force 93.0 105.0 60.0 
Physical security systems 8.1 8.1 8.1 
Information security 3.0 3.0 3.0 
Personnel security 1.9 1.9 1.9 
Material accountability 7.0 7.0 3.5 
Security management and support 
services 

4.7 4.7 4.7 

Total 117.6 129.7 81.2 
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For the security costs, the team used the inputs provided by the site and adjusted 
the timing, as necessary, to conform to the team’s construction and transition 
schedule. 

7.2.1.2.7   D&D 

The only D&D costs assumed are for the current HEU and non-HEU manufactur-
ing facilities after transfer of the operations into UPF and CMC.  The costs are for 
removal of the SNM materials and dismantlement of the old buildings to grade 
with no environmental remediation.  These minimal decommissioning activities 
will remove the security requirements and eliminate any safety issues for these 
old buildings such that the PIDAS or limited area can be reduced to include only 
the new facilities.  The estimate for this minimal effort, estimated over 12 years 
starting in FY27, is $600 million (FY08 dollars).  

D&D costs currently underway or planned in the Integrated Facilities Disposition 
Project (IFDP) by DOE EM are not included in the analysis.  Although these ac-
tivities are necessary, the same values would be included in all cases and the deci-
sion on site location does not affect the IFDP.  Likewise, the ultimate 
decommissioning of the Y-12 site, should the mission remain at Y-12 (Cases 1a 
and 2a), is not part of the current economic analysis and decision horizon. 

7.2.1.2.8   OTHER COSTS (CONTRACTOR and DOE) 

No other site contractor costs were identified. DOE (NNSA Y-12 Site Office)  
costs of $14.2 million (FY08 dollars) were provided by the site office and used by 
the team for the analysis.  These costs were kept constant for the duration of the 
study period. 

7.2.1.2.9   Transportation Operations 

Chapter 6 discusses transportation operations and costs. 

7.2.1.2.10   Y-12 Constrained Construction Alternative Scenario (Case 2c) 

The team analyzed an alternative scenario where the annual construction and 
modification costs were arbitrarily limited to $350 million (FY08 dollars), Case 
2c.  This arbitrary limit was roughly equivalent to the planned expenditures for 
construction and modifications in FY08 of $320 million.  The effect of this con-
straint is to require replanning of the construction schedule for UPF and the CMC. 
Figure 7-3 shows that in the baseline scenario, the construction and modifications 
costs exceed this limit in FY11–15.  Reducing the costs requires revising the con-
struction schedule and causes a 1-year delay in the overall transition.  However, 
Y-12 Case 2a has enough time that this delay would not impact the transition for 
full production of RRW-3 in UPF. 



Analytical Modeling Approach and Cost Analysis  
 

7-15 

Figure 7-3.  Constrained Funding for Y-12, Case 2c (FY08 Dollars) 
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Operating and indirect costs are adjusted to match the change in the construction 
completion and transition dates.  The team decided not to adjust the actual con-
struction cost because the difference of a 1-year delay is estimated at only about 2 
to 3 percent. The cost uncertainty range is adequate to account for this additional 
cost due to the delay in project completion. 

7.2.1.3   Y-12 COSTS IF URANIUM MISSION OPERATIONS MOVE TO 
ANOTHER SITE (CASES 3A, 4A, AND 4B) 

If the uranium mission is transferred to another site, Y-12 must continue in opera-
tion using existing facilities until the mission transfer is complete and the new op-
erations are certified.  For the purposes of this IBCA, the team assumes the Y-12 
site is shutdown, decommissioned, environmentally restored, and closed. D&D 
and ER are discussed later in this section.  These discussions are applicable to 
Cases 3a, 4a, and 4b. 

7.2.1.3.1   Construction  

Construction is limited to that required to complete current building or necessary 
work to keep existing facilities operational until work transfers. HEUMF would 
be completed and placed into operation.  The UPF design effort would continue 
until CD-2 (estimated for August 2010) and then transfer to the new site.  CD-2 
(completion of preliminary design) is mostly the process and building design re-
quirements providing the basis for detailed design.  It would need adaptation to 
the new site.  The new site would need to obtain funding and conceptual design 
approval prior to starting the preliminary design and could adapt most of the work 
done by the Y-12 design team to the new site. The total cost estimated for con-
struction at Y-12 for these cases is $424 million (FY08 dollars). 
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7.2.1.3.2   Modifications 

Modifications are limited to those already underway or required for continued op-
erations, including an estimated cost for continuing operations in the existing 
HEU and non-HEU manufacturing buildings until mission transition to the new 
site is complete and product is certified.  The team assumed that the major reno-
vation costs to bring the existing buildings up to current standards would not be 
required.  Phaseout of the existing buildings is estimated in FY23–27, depending 
on the case assumptions.  Total cost for Y-12 modifications in these cases is $621 
million (FY08 dollars).  

7.2.1.3.3   Operations 

Y-12 would continue operations in the existing HEU and non-HEU manufactur-
ing buildings until mission transition to the new site is complete and product is 
certified.  Operating costs include labor and direct support materials and are simi-
lar to those identified for pretransition in Subsection 7.2.1.2.4.  Included in opera-
tions for this case is the transfer of all SNM stored in HEUMF to the new site 
storage facility. 

7.2.1.3.4   Post-Transition Operations 

After Y-12 transfers the mission to the new site, the Y-12 facilities are cleaned up 
and shut down. Initial clean-up involves removal of SNM from all process areas, 
including that held in equipment, piping, and ducts.  Operations and support staff-
ing will gradually decrease over the 6 years estimated to complete the cleanout, 
shutdown, and turnover to DOE EM for decommissioning and environmental res-
toration, as described in Subsection 7.2.1.2.7.  The team used the input provided 
by the Y-12 site staff for these costs, adjusting for timing as needed for the indi-
vidual cases. 

7.2.1.3.5   Indirect Costs 

For the indirect costs, the team used the input provided by the Y-12 site staff, ad-
justing proportionally for any changes in the other cost categories.  Indirect costs 
pretransition are similar to those in Subsection 7.2.1.2.5.  After transition to the 
new site, indirect costs are included in the direct costs for post-transition opera-
tions using the appropriate indirect cost ratio.  

7.2.1.3.6   Security 

Security costs are consistent with the pretransition costs provided in Subsection 
7.2.1.2.6.  After transition, security costs decrease as staffing is reduced and SNM 
materials are removed, eliminating the requirements for an SNM security posture.  
Security during decommissioning is limited to that required for a DOE industrial 
site.  Upon completion of the decommissioning, security staffing is no longer re-
quired. 
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7.2.1.3.7   Other Costs (Contractor and DOE) 

The team identified no other Y-12 site contractor site costs. DOE (site office) 
costs are similar to the pretransition costs provided in Subsection 7.2.1.2.8.  After 
transition, the site office or EM office costs decrease on the basis of the level of 
activity.  

7.2.1.3.8   Transportation 

Chapter 6 describes transportation costs, which differ depending on which case 
(location) is chosen.  

7.2.1.3.9   D&D and ER 

The team determined that D&D and ER would be required should the Y-12 mis-
sion transfer to another site and Y-12 shut down. For the IBC, the team included 
only the D&D and ER required for the siting decision.  Other D&D, not germane 
to the decision, including Y-12 IFDP, was not included. The team reviewed the 
Y-12 site-provided D&D and ER costs and considered them appropriate for this 
stage of analysis. Two sensitivity cases were run on the decommissioning costs as 
described in the next subsection. 

7.2.1.3.10   Sensitivity Analyses for Site Surveillance and Maintenance Costs 
for No Decommissioning 

The team evaluated the following sensitivities regarding site S&M costs when 
there is no decommissioning: 

 Y-12-recommended S&M costs (1,000 FTEs long term) 

 Reduced S&M costs (100 FTEs long term). 

Site S&M is required if the buildings and contamination remain to ensure the 
safety of the workers and public.  S&M includes the costs to survey the buildings 
periodically for integrity and radiation and chemical contamination and to main-
tain the buildings to prevent spread of contamination.  S&M also includes an en-
vironmental sampling program and any preventive actions required to ensure 
public safety.  These cases, along with the D&D and ER in the base case, bound 
the potential cost impacts.  The base case with D&D and ER is the reasonable-
cost impact scenario. The other sensitivity analyses bound the lower end of the 
cost impacts.  

7.2.1.3.11   Case-Dependent Differences in Y-12 Costs  

Each case has differences in the Y-12 costs, as described below. 
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7.2.1.3.11.1 SRS (Case 3a) 

For SRS, the team identified changes in the Y-12 input costs due to a revised con-
struction and transition schedule.  Costs were redistributed accordingly.  The team 
determined that transition can be completed by 2023, allowing SRS to transition 
to full production to support the nominal 5a scenario.  This case requires Y-12 
existing facilities to remain fully functional until 2023. 

7.2.1.3.11.2 Pantex (Cases 4a and 4b) 

For Pantex, Case 4b (OP) has essentially the same impact on Y-12 as does Case 
3a.  The transition schedules and relative costs are the same. However, Case 4a 
(IP—compares with baseline IPT Case 4), has a 3½-year schedule delay on start-
up and turnover (April 2027), which requires a split transition for RRW-3.  Y-12 
costs and schedules are adjusted to match these schedules. 

7.2.2   Uranium Mission Moved to SRS (Case 3a) 
In this subsection, the team presents a discussion and revision of costs required 
for the SRS cases.  The team discusses changes to construction costs, including 
site-specific infrastructure.  The team describes operating cost estimates and notes 
any site-specific differences. Costs are stated in FY08 dollars, unless otherwise 
stated. 

7.2.2.1   CONSTRUCTION 

SRS construction costs are discussed in the following subsections.  Appendix C 
details the construction costs and assumption. Construction costs for SRS total 
$2.96 billion. 

7.2.2.1.1   HEU Storage  

The team evaluated the costs to construct and start up a HEU storage facility at 
another site.  The facility is similar to HEUMF but should have fewer problems 
than those encountered at Y-12, which significantly added to the cost.  Taking 
into account the known problems, delays, and rework at Y-12, and using best 
judgment, the team considers the most likely value for a 110,000-square-foot 
HEU storage facility at SRS is $440 million, the base cost (most likely value) 
with no site differentiator adjustments.  The team does not see any significant site 
differentiators in the construction costs between SRS and Y-12.  

7.2.2.1.2   HEU Processing 

The cost estimate for UPF is essentially unchanged from the Phase 1 report.  The 
current estimate (TPC of approximately $2.2 billion) is based largely on data re-
ceived during Phase 1, and the team accepts the estimate as is for the cost model, 
including escalation at 3 percent per year.  Deescalating the current estimate 
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yields a constant dollar estimate (2008 dollars) of $1.9 billion.  The team does not 
see any significant site differentiators in the UPF construction costs between SRS 
and Y-12; however, it did adjust the UPF estimate to remove the PIDAS costs 
($18.4 million) included for Y-12.  These costs are added in separately for SRS. 

7.2.2.1.3   Non-HEU Manufacturing (CMC) 

The team’s independent estimate for a new CMC at SRS is $437.4 million for a 
130,000-square-foot facility.  This is based on a parametric estimate using cost 
estimating relationships and certain benchmark data from DOE projects.  The 
team does not see any significant cost differentiators between construction at SRS 
and Y-12. 

7.2.2.1.4   Infrastructure and Support Facilities 

The Purification Facility is budgeted at $50 million for use in the cost model on 
the basis of actual costs incurred for a recent project at Y-12.  A new four-sided 
PIDAS is assumed for this case.  Revised input from the Y-12 site indicated a cost 
of about $10,200 per linear foot, compared with a previous estimate of $22,000 
per linear foot.  The latter cost is more consistent with costs identified at other 
sites, including Y-12 and Pantex, so the team decided to keep the original esti-
mated cost.  The difference is about $55 million, which is insignificant in the total 
multibillion construction cost estimate.  A new security central alarm station was 
included in the costs ($7 million).  Also, as discussed in Chapter 4, a new OST 
FAF is included ($25.6 million). 

7.2.2.2   MODIFICATIONS 

The SRS staff provided a list of modifications deemed necessary for the new mis-
sion, with which the team concurred: 

 Utilities ($11 million) 

 Waste solidification building modifications ($50 million) 

 Laboratories ($55.6 million). 

7.2.2.3   CAPITAL RENEWAL 

Capital renewal is estimated using similar factors to those discussed in the Y-12 
case (Subsection 7.2.1.2.3).  Table 7-7 provides the costs for SRS. 

Table 7-7.  SRS Capital Renewal 

Facility Costa ($ million) Fiscal year initiated 

HEU storage 88.0 2042 
UPF 376.3 2045 
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Table 7-7.  SRS Capital Renewal 

Facility Costa ($ million) Fiscal year initiated 

CMC 87.5 2045 
Purification facility 10.0 2045 
Analytical laboratoryb 85.6 2017 
Engineering and administrative 
support buildingb 

18.0 2043 

Waste systemsb 12.0 2021 
Total 677.4 — 

a FY08 dollars. 
b These existing facilities require renovation to extend their useful life. 

 
7.2.2.4   OPERATIONS 

Table 7-8 shows the annual direct operations costs for SRS divided by phase. 

Table 7-8.  SRS Annual Direct Operating Costs by Phase ($ million) 
in FY08 Dollars 

Cost category 
Pre-transition 

(FY08) 
Transition 
(FY20/21) 

Post-transition 
(FY27) 

HEU operations Not used; see Y-12 28.8 38.1 
HEU support — 37.3 39.0 
Non-HEU operations — 25.7 25.7 
Non-HEU support — 10.7 10.7 
Waste management operationsa — 2.4 2.4 

Subtotal—Labor — 104.9 115.9 
Direct support materialsa — 150.5 150.5 

Transition other direct costs — 2.0 — 
Total — 257.4 266.4 

a Waste management and direct support material costs start in 2021. 

 
The SRS costs are based on staffing data provided by Y-12 and using SRS labor 
rates for the appropriate cost categories.  Some support costs are accounted for 
differently at Y-12 and SRS.  The team used the SRS data input, but adjusted for 
additional costs estimated for the timing of construction completion, approxi-
mately 1 year earlier than SRS estimated. 

7.2.2.5   INDIRECT COSTS 

Table 7-9 shows the indirect costs for SRS by phase. 
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Table 7-9.  SRS Annual Indirect Costs by Phase ($ million) in FY08 Dollars 

Cost category 
Pre-transition 

(FY08) 
Transition 

(FY20) 
Post-transition 

(FY27) 

Computing operations See Y-12 9.7 9.7 
Utilities — 9.6 9.6 
Infrastructure support — 11.9 11.9 
ES&H — 10.7 10.7 
M&A — 16.6 12.9 
Fee — 12.0 12.0 

Total — 70.5 66.8 

 
For SRS, the team adjusted the M&A costs from those provided by the site staff 
to account for additional support costs during construction. 

7.2.2.6   SECURITY 

Table 7-10 shows the SRS security costs by phase. 

Table 7-10.  SRS Annual Security Costs by Phase ($ million) in FY08 Dollars 

Cost category 
Pre-transition 

(FY08) 
Transition 

(FY20) 
Post-transition 

(FY27) 

HEU operations security guard force See Y-12 23.0 23.0 
Material accountability — 4.0 4.0 
Security management and support 
services 

— 10.0 10.0 

Information security — 3.0 3.0 
Vulnerability assessments and secu-
rity planning during designa 

1.2 — — 

Total 1.2 40.0 40.0 
a SRS costs during design for 2 years, FY09–10. 

 
The SRS staff provided inputs for security costs, which the team accepted.  The 
security costs are about half of the Y-12 costs or less for similar periods and show 
the savings possible when site security services are shared among other missions. 

7.2.2.7   DECOMMISSIONING 

SRS has no estimated decommissioning costs. All construction is planned to be 
on new site areas.  Y-12 decommissioning is discussed in the Y-12 section above. 

7.2.2.8   TRANSPORTATION 

Chapter 6 describes transportation costs. 
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7.2.2.9   OTHER COSTS (CONTRACTOR AND DOE) 

No other site contractor costs are estimated. Annual DOE (NNSA) site office 
costs are estimated at $5.4 million during transition and $4.8 during post-
transition operation.  These site office costs include only the additional costs due 
to moving the HEU mission to SRS.  OST costs for relocation and training are 
estimated at $32 million total. 

7.2.2.10   SRS CONSTRAINED FUNDING ALTERNATIVE SCENARIO (CASE 3C) 

The team analyzed an alternative scenario where the construction and modifica-
tion costs were arbitrarily limited to $350 million (FY08 dollars), Case 3c.  This 
arbitrary limit was roughly equivalent to the planned Y-12 expenditures for con-
struction and modifications in FY08 of $320 million.  The effect of this constraint 
is to require replanning of the construction schedule for UPF and the CMC. Fig-
ure 7-4 shows that in the baseline scenario, and the construction and modifica-
tions costs exceed this limit in FY13–17.  Reducing the costs requires revising the 
construction schedule and causes a 2-year delay in the overall transition.  This 
would delay the transition for full production of RRW-3 or require Y-12 to re-
main open the additional 2 years.  The team assumed that the RRW-3 manufactur-
ing would be split between the two sites. 

Figure 7-4.  Constrained Funding for SRS, Case 3c (FY08 Dollars)  
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The team also constrained the funding for decommissioning Y-12 as part of this 
case. The constraint was set at $500 million in FY08 dollars. Implementing this 
limit adds 5 years to the decommissioning schedule, completing the work in 2043 
versus 2038 in the baseline scenario, Case 3a.  
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7.2.3   Uranium Mission Moved to Pantex (Cases 4a  
and 4b) 
In this section, the team presents a discussion and revision of costs required for 
the Pantex cases.  The team discusses changes to construction costs, including 
site-specific infrastructure.  The team presents operating cost estimates and notes 
any site-specific differences.  Costs are in FY08 dollars, unless otherwise stated. 
For Pantex, the team evaluated two cases: 

 Case 4a. Similar to the IPT Case 4, new HEU facilities (HEU storage and 
processing) are constructed inside the current Zone 12 PIDAS. To do so, 
some facilities located in the planned construction area would need to be 
relocated to a new facility, the non-destructive examination (NDE) and 
gas laboratory.  Then, the existing facilities must be cleaned and demol-
ished prior to construction of the new facilities.  A cost premium is added 
for construction inside the Zone 12 PIDAS. 

 Case 4b. New SNM facilities are constructed outside but adjacent to the 
Zone 12 PIDAS.  (Appendix B2 of the IPT report briefly discusses this 
concept.)  This alternative case allows construction to proceed earlier, and 
the PIDAS is later extended on three sides to accommodate the new facili-
ties.  

In either case, Pantex has experienced a construction labor shortage in the 
past, so the team assumed an additional cost (5 percent of TPC) to account for 
this shortage and the need to bring in construction labor from outside the area, 
with the associated additional cost.  The construction inside the PIDAS has an 
approximate 10 percent of TPC premium due to the additional controls on 
moving materials and people into and out of the PIDAS, even with a separate 
fenced area set up for construction. 

7.2.3.1   CONSTRUCTION  

This subsection identifies any differences between Pantex and SRS.  (Chapter 5 
describes the construction schedule for these cases.) 

7.2.3.1.1   HEU Storage  

As discussed in the SRS section above, the team adjusted HEUMF costs down-
ward to a starting point of $440 million, and this is the base cost before site dif-
ferentiator adjustments.  Site differentiators between Pantex and Y-12 include 
higher costs for (1) construction trades due to the need to bring in outside crews 
and (2) working inside the protected area.  Our adjusted cost for an HEU storage 
facility at Pantex is $506 million for Case 4a (IP). For Case 4b (OP), only the la-
bor shortage adjustment is added, and the TPC is $462 million.  
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7.2.3.1.2   HEU Processing 

The HEU processing facility base cost is the same for all sites ($2.173 billion 
TPC, $1.9 billion in FY08 dollars).  Site differentiators between Pantex and Y-12 
include removal of the PIDAS costs that are included in the Y-12 cost ($18.3 mil-
lion). The team made similar adjustments for site labor shortage and construction 
inside the PIDAS, as applicable.  The resulting cost for Case 4a is $2.166 billion 
and for Case 4b is 1.977 billion, compared to the $1.9 billion baseline.  

7.2.3.1.3   Non-HEU Manufacturing (CMC) 

Our independent estimate for a new CMC at Pantex is $458.4 million for a 
130,000-square-foot facility.  Site differentiators between Pantex and Y-12 in-
clude higher costs for construction trades due to the need to bring in outside 
crews.  

7.2.3.1.4   Infrastructure and Support Facilities 

The Purification Facility is budgeted at $50 million for use in the cost model, 
same as that used for SRS.  

For Case 4a, since the NDE/Gas Lab is required as part on the decision to con-
struct the facilities inside the PIDAS, the cost for this facility is included in the 
case cost estimate.  Other facilities required include waste processing, engineering 
support, warehouse, analytical laboratory, security facilities, demolition of exist-
ing buildings, and site access infrastructure.  For Case 4b, building demolition 
(and the replacement NDE/Gas Lab) is not required, but additional PIDAS and 
15th street relocation are added.  Table 7-11 shows the construction projects and 
estimated costs by case. 

Table 7-11. Pantex Construction Costs in FY08 Dollars 

Facility Case 4a ($ million) Case 4b ($ million) 

HEU storage 506.0 462.0 
UPF 2,165.6 1,976.6 
CMC 458.4 458.4 
Purification  50.0 50.0 
Waste treatment 46.2 46.2 
Engineering support  22.0 22.0 
Utilities building 11.0 11.0 
Warehouse 33.0 33.0 
Analytical laboratory 16.5 16.5 
Security facilities 11.0 11.0 
Site access infrastructure 66.0 66.0 
NDE/gas lab 103.9 — 
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Table 7-11. Pantex Construction Costs in FY08 Dollars 

Facility Case 4a ($ million) Case 4b ($ million) 

Building demolition 15.7 — 
PIDAS extension — 50.0 
15th Street relocation — 3.0 

Total  3,500.3 3,205.7 

 
7.2.3.2   MODIFICATIONS 

For Pantex, the only modifications required are to provide additional utilities—
electricity and water—at an estimated cost of $50 million in FY08 dollars. 

7.2.3.3   CAPITAL RENEWAL 

Table 7-12 shows the Pantex capital renewal cost estimates for Cases 4a and 4b 
and the years initiated.  The cost factors are the same as those used for the other 
sites.  

Table 7-12.  Pantex Capital Renewal in FY08 Dollars 

Case 4a  Case 4b  

Facility 
Cost 

($ million) 
Fiscal year 

initiated 
Cost 

($ million) 
Fiscal year 

initiated 

HEU storage 101.2 2050 92.4 2044 
UPF 433.1 2052 395.3 2048 
CMC 91.7 2052 91.7 2047 
Purification  10.0 2052 10.0 2047 
Waste treatment 9.2 2045 9.2 2046 
Engineering support  4.4 2042 4.4 2042 
Utilities building 2.2 2045 2.2 2045 
Warehouse 6.6 2044 6.6 2044 
Analytical laboratory 3.3 2043 3.3 2043 
Security facilities 2.2 2049 2.2 2043 
Site access infrastructure 13.2 2042 13.2 2042 
NDE/gas lab 20.8 2041 — — 

Total 697.9 — 630.5 — 

 
7.2.3.4   OPERATIONS 

Table 7-13 shows the direct operating costs by phase, which are the same for the 
two cases.  The only difference is the timing of the transition and post-transition 
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(as noted in the table).  The operations staffing (FTEs) is the same as Y-12 and 
SRS.  The cost difference among the three sites is due to site labor rates. 

Table 7-13.  Pantex Annual Direct Operating Costs by Phase ($ million) 
in FY08 Dollars 

Cost category Pre-transition  Transitiona  Post-transitionb  

HEU operations Not used; see Y-12 21.2 26.9 
HEU support See Y-12 26.2 27.5 
Non-HEU operations — 13.6 18.1 
Non-HEU support — 4.4 7.5 
Waste management operationsa — 0.8 1.2 

Subtotal labor — 68.2 81.2 
Direct support materials — 150.5 150.5 

Transition other direct costs — 5.0 — 
Total — 223.7 231.7 

a Transition cost date for Case 4a = FY24; Case 4b = FY21. 
b Post-transition steady state date for Case 4a = FY31; Case 4b = FY27. 

 
The team used the data provided by the Pantex staff for the operations costs, ad-
justing the timing as needed to match the team’s construction and operations 
schedules, which differ from the Pantex IPT Case 4. 

7.2.3.5   INDIRECT COSTS 

Table 7-14 shows the indirect costs for Pantex by phase for Case 4a.  During tran-
sition, the costs differ for each case because the indirect costs are based on a per-
centage of the other costs and the timing of costs differs for each case. 

Table 7-14.  Pantex Case 4a Annual Indirect Costs by Phase ($ million) 
in FY08 Dollars 

Cost category 
Pre-transition 

(FY08) 
Transition 

(FY24) 
Post-transition 

(FY31)  

M&A See Y-12 57.9 58.4 
Common site support — 49.1 48.7 
Capital projects management staff 
(not included in capital project cost) 

— 1.9 0.0 

Total — 108.9 107.1 

 
For Pantex indirect costs, the team reviewed and accepted the costs provided by 
the site staff. Table 7-15 shows the indirect costs for Pantex by phase for Case 4b. 
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Table 7-15.  Pantex Case 4b Annual Indirect Costs by Phase ($ million) 
in FY08 Dollars 

Cost category 
Pre-transition 

(FY08) 
Transition 

(FY21)  
Post-transition 

(FY27)  

M&A See Y-12 57.4 58.4 
Common site support — 48.5 48.7 
Capital projects management staff 
(not included in capital project cost) 

— 1.9 0 

Total — 107.8 107.1 

 
7.2.3.6   SECURITY 

Table 7-16 shows the Pantex security costs by phase for Cases 4a and 4b. 

Table 7-16.  Pantex Annual Security Costs by Phase ($ million) in FY08 Dollars 

Cost category 
Pre-transition 

(FY08) 
Transition 
(FY24/21)a 

Post-transition 
(FY31/27)a 

HEU operations security guard force See Y-12 23.3 23.3 
Material accountability — 8.8 8.8 
Other security support (nonlabor) — 0.1 0.3 

Total — 32.2 32.4 
a Dates are for Cases 4a/4b, respectively. 

 
The Pantex staff provided inputs for security costs, which the team accepted.  The 
security costs are about half of the Y-12 costs or less for similar periods and show 
the savings possible when site security services are shared among other missions. 

7.2.3.7   DECOMMISSIONING 

Pantex has demolition costs for buildings in the way of construction for Case 4a 
as discussed in the construction section above.  For Case 4b, all construction is 
planned on new site areas.  Y-12 decommissioning is discussed in the Y-12 sec-
tion above. 

7.2.3.8   TRANSPORTATION 

Chapter 6 describes transportation costs. 

7.2.3.9   OTHER COSTS (CONTRACTOR AND DOE) 

Other site contractor costs are estimated at $4.3 million per year for lease of a new 
administrative support building (alternative financing project).  In addition, during 
the transition period, $1 million per year for a total of $16 million is added for a 
college and university endowment to provide assistance in recruiting and training 
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the additional staff required to fulfill the new mission at Pantex.  Annual DOE 
(NNSA) site office costs are estimated at $7.6 million during transition and $10 
million during post-transition operations.  These site office costs are limited to the 
additional costs for moving the HEU mission to Pantex.  

7.2.3.10   PANTEX CONSTRAINED FUNDING ALTERNATIVE SCENARIOS 
(CASES 4A-C AND 4B-C) 

The team analyzed an alternative scenario where the construction and modifica-
tion costs were arbitrarily limited to $350 million (FY08 dollars) for both Pantex 
alternatives, labeled Cases 4a-c and 4b-c.  This arbitrary limit is the same as was 
used for the other sites. The effect of this constraint is to require replanning of the 
construction schedule for HEU storage, UPF, and the CMC.  Figure 7-5 shows 
that in the baseline scenario, the construction and modifications costs exceed this 
limit in FY17–22.  Reducing the costs requires revising the construction schedule 
and causes a 3-year delay in the overall transition.  This would delay the transition 
for full production of RRW-3 nominal scenario 5a schedule and require Y-12 to 
remain open the additional 3 years. The team assumed that the RRW-4 manufac-
turing would start at Pantex. 

Figure 7-5.  Pantex Constrained Construction, Case 4a-c (IP) 
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Figure 7-6 shows the effect of constrained funding for Case 4b-c (OP).  The con-
straint affects the FY13–18 time frame and results in about a 2-year delay, caus-
ing the RRW-3 production to be split between Y-12 and Pantex for this case. 
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Figure 7-6.  Pantex Constrained Construction, Case 4b-c (OP) 

0

100

200

300

400

500

600

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
22

Fiscal Year

$ 
M

ill
io

n Construction & Modifications
Case 4b
Construction & Modifications
Limited Funding Case 4b-c

 

7.3   SUMMARY COST ANALYSIS 
This section summarizes the cost inputs used for the analysis of cases. (Appendix 
D details these cost inputs.)  

Table 7-17 summarizes the total cost and percentage of the total costs for the 
Y-12-only cases, 1a and 2a, for 2008–60.  The costs for Case 2c are essentially 
the same in FY08 dollars; only the schedule changed resulting in escalated costs. 

Table 7-17.  Cost Summary, Y-12-Only Cases, 2008–60 

Total cost ($ billion) Percentage of total cost 

Cost category 1a 2a 1a 2a 

Construction 0.40 3.09 0.8 7.1 
Modifications 5.33 0.62 10.2 1.4 
Capital renewal 0.13 0.60 0.2 1.4 
Direct operations 19.59 16.19 37.6 37.4 
Indirect 18.74 15.56 36.0 35.9 
Security operations 6.07 4.89 11.7 11.3 
Other site 0.00 0.00 0.0 0.0 
DOE site 0.79 0.75 1.5 1.7 
Transportation 1.01 1.01 1.9 2.3 
D&D 0.00 0.60 0.0 1.4 

Total 52.06 43.31 100.0 100.0 
Note: Total costs are sums of the most likely values. 
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Figure 7-7 shows the percentages for the cost categories for Cases 1a and 2a. 
These costs are dominated by operations, indirects, and security costs. 

Figure 7-7.  Cost Summary for Y-12 Cases 1a and 2a by Cost Category ($ billion)  
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Table 7-18 summarizes the cost and percentage of the total cost for Y-12 and SRS 
portions and totals for Case 3a for 2008–60. 

Table 7-18.  Cost Summary SRS Case 3a, 2008–60 

Cost ($ billion) Percentage of total cost 

Cost category Y-12 SRS Total 3a Y-12 SRS Total 3a 

Construction 0.42 3.04 3.46 0.84 5.98 6.8 
Modifications 0.55 0.12 0.66 1.08 0.23 1.3 
Capital renewal 0.00 0.68 0.68 0.00 1.33 1.3 
Direct operations 13.04 11.35 24.39 25.69 22.36 48.1 
Indirect 5.28 3.03 8.30 10.40 5.96 16.4 
Security operations 1.83 1.89 3.72 3.61 3.72 7.3 
Other site 0.00 0.00 0.00 0.00 0.00 0.0 
DOE site 0.36 0.27 0.63 0.70 0.54 1.2 
Transportation 1.26 — 1.26 2.49 — 2.5 
D&D and ER 7.65 0.00 7.65 15.07 0.00 15.1 

Total 30.39 20.38 50.75 59.88 40.12 100.0 
Note: Costs displayed are sums of the most likely values. 
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Figure 7-8 graphically displays the proportion of the costs for each cost category. 

Figure 7-8.  Summary by Cost Category for SRS Case 3a ($ billion) 

0

10

20

30

40

50

60

Y-12 SRS Total 3a

C
os

t (
$,

 b
ill

io
n)

D&D and ER
Transportation
DOE Site
Other Site
Security Operations
Indirect
Direct Operations
Capital Renewal
Modifications
Construction

 

The portion of the costs attributable to direct operations (labor plus materials) is a 
higher proportion of the costs than in the Y-12 cases. This is due to the reduced 
indirect and security costs, which result in larger proportion of operations costs. 
The actual operations costs are lower than those for Y-12, except for the need to 
overlap the HEU operations to ensure a certified operation at the new location be-
fore closing the exiting facilities. Y-12 operations and indirect costs are more than 
those for SRS, but they cover a shorter period, 2008–23 rather than 2021–60. 

Table 7-19 summarizes the costs for a move to Pantex, Case 4a (IP). 

Table 7-19.  Cost Summary Pantex Case 4a (IP), 2008–60 

Cost ($ billion) Percentage of total cost 

Cost category Y-12 Pantex Total 4a Y-12 Pantex Total 4a 

Construction 0.42 3.56 3.99 0.80 6.70 7.5 
Modifications 0.59 0.05 0.64 1.11 0.09 1.2 
Capital renewal — 0.70 0.70 — 1.31 1.3 
Direct operations 15.06 8.07 23.13 28.31 15.18 43.5 
Indirect 6.54 4.69 11.23 12.30 8.82 21.1 
Security operations 2.23 1.27 3.51 4.20 2.40 6.6 
Other site — 0.23 0.23 0.00 0.43 0.4 
DOE site 0.41 0.45 0.86 0.77 0.84 1.6 
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Table 7-19.  Cost Summary Pantex Case 4a (IP), 2008–60 

Cost ($ billion) Percentage of total cost 

Cost category Y-12 Pantex Total 4a Y-12 Pantex Total 4a 

Transportation — 1.24 1.24 0.00 2.34 2.3 
D&D and ER 7.65 0.02 7.67 14.39 0.03 14.4 

Total 32.9 20.28 53.2 61.88 38.14 100.0 
Note: Costs displayed are sums of the most likely values. 

 
Figure 7-9 graphically displays these costs. 

Figure 7-9.  Summary by Cost Category for Pantex Case 4a (IP) ($ billion) 
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The Pantex cases are similar to SRS regarding the portion of the case costs that 
are Y-12 costs. 

Table 7-20 shows the costs and percentage of cost for Pantex Case 4b (OP). 

Table 7-20.  Cost Summary Pantex Case 4b (OP), 2008–60 

Cost ($ billion) Percentage of total cost 

Cost Category Y-12 Pantex Total 4b Y-12 Pantex Total 4b 

Construction 0.66 3.04 3.70 0.84 6.46 7.3 
Modifications 0.59 0.01 0.60 1.17 0.01 1.2 
Capital renewal 0.00 0.63 0.63 0.00 1.24 1.2 
Direct operations 13.04 9.45 22.50 25.68 18.62 44.3 
Indirect 5.28 4.94 10.21 10.39 9.72 20.1 
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Table 7-20.  Cost Summary Pantex Case 4b (OP), 2008–60 

Cost ($ billion) Percentage of total cost 

Cost Category Y-12 Pantex Total 4b Y-12 Pantex Total 4b 

Security operations 1.83 1.37 3.20 3.61 2.69 6.3 
Other site 0.00 0.23 0.23 0.00 0.45 0.4 
DOE site 0.37 0.45 0.82 0.73 0.89 1.6 
Transportation 1.24 — 1.24 2.45 — 2.4 
D&D and ER 7.65 0.00 7.65 15.07 0.00 15.1 

Total 30.66 20.12 50.78 59.94 40.08 100.0 
Note: Costs displayed are sums of the most likely values. 

 
Figure 7-10 graphically displays the Case 4b cost breakdown. 

Figure 7-10.  Summary by Cost Category for Pantex Case 4b (OP) ($ Billion) 

0

10

20

30

40

50

60

Y-12 Pantex Total 4b

C
os

t (
$,

 b
ill

io
n)

D&D and ER
Transportation
DOE Site
Other Site
Security Operations
Indirect
Direct Operations
Capital Renewal
Modifications
Construction

 

As discussed, the costs are dominated by operations: the Y-12 costs for operations 
and indirects are higher than those for Pantex, even though the time frame is 
shorter. 

Table 7-21 summarizes the base case costs by cost category. Figure 7-11 shows 
the summary data graphically for each base case. 

 

 



  
 

7-34 

Table 7-21.  Summary of Costs by Category for Base Cases  

Total Cost by Category ($ billion) 

Cost Category 1a 2a 3a 4a 4b 

Construction 0.4 3.09 3.46 3.99 3.7 
Modifications 5.33 0.62 0.66 0.64 0.6 
Capital renewal 0.13 0.6 0.68 0.7 0.63 
Direct operations 19.59 16.19 24.39 23.13 22.5 
Indirect 18.74 15.56 8.3 11.23 10.21 
Security operations 6.07 4.89 3.72 3.51 3.2 
Other contractor site  0 0 0 0.23 0.23 
DOE site  0.79 0.75 0.63 0.86 0.82 
Transportation 1.01 1.01 1.26 1.24 1.24 
D&D 0 0.6 7.65 7.67 7.65 

Total 52.06 43.31 50.75   53.20 50.78 
Note: Total costs are sums of the most likely values. 

 
 

Figure 7-11.  Summary of Base Cases by Cost Category ($ billion) 
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Figure 7-12 shows the total input FTEs for the base cases. 
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Figure 7-12.  Uranium IBCA Staffing Summary 

 

Figure 7-13 breaks the FTEs into the contributions from each site for the cases.  
Y-12 Cases 1a and 2a are only Y-12 staffing; the other cases have two compo-
nents, Y-12 and the transfer site (SRS or Pantex).  Note the contribution to the 
total FTEs from Y-12 for the SRS and Pantex cases.  (Appendix D includes a fig-
ure with the FTEs for each of the cases analyzed.) 

Figure 7-13.  Uranium IBCA Staffing by Site Component 

 
Note:  Y-12 FTEs for Cases 3a and 4b are the same.  Only Case 4b shows on the chart. Also, Cases 1a 

and 2a display the total number of FTEs associated with those cases, whereas Cases 3a, 4a, and 4b display 
the number of FTEs by site. The intent is to display the ramping down at Y-12 and the ramping up at SRS 
and Pantex for those cases. 
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Chapter 8  
Qualitative Evaluation Factors 

8.1   OVERVIEW 
The team reviewed its findings from the Phase I SNM consolidation study and 
determined that the qualitative evaluation of relocating or modernizing the HEU 
mission at Y-12, Pantex, or SRS was significantly less complex than that in 
Phase I.  First, only three sites are involved, and second, only the HEU mission is 
considered.  After reviewing the results from Phase I, the team concluded that the 
only critical factors related to mission risk.  Neither environmental impacts nor 
site attractiveness features, factors utilized in Phase I, were discriminators.  

8.2   MISSION RISK 
Table 8-1 describes the multiple aspects of mission risk the team considered.  
Unlike earlier “stop light” charts, this table compares the three sites using the ad-
jectives higher, moderate, and lower, rather than an absolute scale.  Any of the 
three sites could adequately manage the HEU mission.  To imply that any of them 
poses a high (“red”) or low (“green”) risk under any criterion would not reflect 
the sense of the team, so it employed the relative terms.  However, the three sites 
do differ.   

Table 8-1.  Application of Relative Qualitative HEU Mission Risk Criteria 

Criteria rating 

HEU mission consolidation qualitative evaluation risk criteria Pantex SRS Y-12 

Completion schedule of construction or modifications, including start-up Higher Moderate Moderate 
Timeliness and success of transition and production readiness (for ex-
ample, required R&D, equipment qualification, demonstration of feasibil-
ity, process prove-in, certification, and quality assurance) 

Moderate Moderate Lower 

Responsiveness to stockpile requirements and variations Higher Moderate Lower 
Transition risk (for example, facility, equipment, and personnel perform-
ance; relocation of requisite personnel; impact on preexisting opera-
tions; acquisition of required equipment; impact on cost or schedule of 
executing a specific nuclear weapon program)   

Moderate Moderate Lower 

Accident history and effectiveness of programs in protecting workers, 
population, and the environment   

Moderate Moderate Moderate 

Incident history and effectiveness of programs in protecting national 
security interests 

Moderate Moderate Moderate 
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Table 8-1.  Application of Relative Qualitative HEU Mission Risk Criteria 

Criteria rating 

HEU mission consolidation qualitative evaluation risk criteria Pantex SRS Y-12 

Site location vulnerabilities and potential consequences of adequately 
protecting the workers, population, environment, and national security 
interests 

Moderate Moderate Higher 

Facility location attractiveness to requisite competent personnel Higher Moderate Lower 
Capability of existing on-site and community infrastructure to support 
facility requirements   

Moderate Moderate Lower 

Timely resolution of facility commissioning and regulatory issues Lower Lower Lower 
Level of interference or congestion associated with planned concurrent 
construction 

Higher Moderate Lower 

 
Table 8-1 displays the collective judgment of the team on these 11 mission risk 
criteria.  The team used quantitative data from Phase I as well as additional data 
collected in Phase II, when appropriate, in applying its expert judgment.  In addi-
tion, the team used the combined knowledge and experience of its members to 
evaluate the site-specific risks and make relative judgments about the site alterna-
tives and, in some cases, the relative value of the risk factor in the decision-
making process.   

The collective risk scores for mission risk for each site were combined to derive 
the overall mission risk for each site (Table 8-2). 

Table 8-2.  Composite Relative Mission Risk 

HEU mission location Composite relative mission risk rating 

Pantex Higher   

SRS  Moderate  

Y-12   Lower 

 
8.3   CONCLUSIONS 

The term “mission risk” as used here is the risk of not meeting nuclear weapon 
stockpile requirements on the basis of existing mission-related manufacturing ca-
pabilities and capacities at a site.  The team considered a variety of qualitative 
factors, as had been done in the Phase I SNM study, but only mission risk arose as 
a discriminator. Locating HEU processing and manufacturing operations at a site 
with no experience—Pantex—is considered a higher risk.  Locating the mission at 
SRS, which has some HEU processing and manufacturing experience, poses a 
moderate risk.  Y-12 poses a lower risk, as it has been the principal site responsi-
ble for this mission.  At the same time, the mission could be performed at any of 
the three sites with an acceptable degree of risk, if so desired by NNSA. 
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Chapter 9  
Comparative Results and Analysis 

9.1   OVERVIEW 
This report addresses the multifaceted choices that face NNSA in its consideration 
of alternatives for location of the uranium mission.  To understand the dynamics 
and implications of alternatives, the team started with current Y-12 operations and 
developed the base cases (1a, 2a, 3a, 4a, and 4b) as identified in Chapter 5. 

This chapter displays and discusses the various ways in which the team evaluated 
the economics of these alternatives: 

 Net present value.  NPV is the most meaningful way to compare different 
cash flows over an extended period, in this instance, 2008–60.  This period 
was selected to determine whether operational savings realized over the 
longer term due to consolidation sufficiently offset the higher capital costs 
required to consolidate.  The team evaluated a shorter period, 2008–30, as 
a sensitivity analysis. 

 Cash flow requirements in 2008 dollars.  The team charted the budget re-
quirements from year to year to understand the budgetary impacts of con-
solidation under the different consolidation assumptions.   

 Required short-term capital investment.  The team considered the capital 
funding requirement for each site location option for the major facilities 
that constitute the uranium mission and performed an alternative scenario 
analysis for constrained funding. 

 Qualitative factors.  In addition to applying the qualitative site-selection 
criteria (Chapter 8), the team considered the various programmatic risks 
posed by different options. 

9.2   BASE CASES ECONOMIC ANALYSIS 
Figure 9-1 shows the NPV for the five base cases; the bars represent the “middle 
90th percentile,” as described in Subsection 7.1.2.3, and the triangle represents the 
mean value. 
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Figure 9-1.  Model Results—Base Cases, NPV ($ billion) 

 

Table 9-1 shows the results of the analysis in tabular form. 

Table 9-1.  Model Results—Base Cases, 2008–60 NPV ($ billion) 

Case Mean SD 5% 95% 

1a: Y-12 no new construction 37.1 2.1 33.8 40.7 
2a: Y-12 new construction 30.6 1.7 27.9 33.4 
3a: SRS 38.0 1.9 35.0 41.3 
4a: Pantex (IP) 38.8 2.1 35.5 42.3 
4b: Pantex (OP) 37.6 1.9 34.6 40.8 

Note: SD = standard deviation. 

 
Appendix D contains the full model results and graphs of the probability distribu-
tions. 

Case 2a (Y-12 with new construction) entails the least amount of financial risk 
and has the lowest mean value.  The other four cases show overlapping ranges.  
The other locations, SRS and Pantex, are about equal and clearly have a higher 
NPV than staying at Y-12 with the new construction. 

Figure 9-2 shows the escalated annual budget requirements using the costs at the 
80th percentile as described in Subsection 7.1.2.5. 
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Figure 9-2.  Baseline Model Results—Annual Budget Requirements ($ billion) 
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For Figure 9-2, the following interpretations are provided: 

 Case 1a.  The increase in the early years is due to the cost associated with 
upgrading the facilities to keep them operational through 2060.   

 Case 2a. The increase in the early years is associated with completing the 
construction of HEUMF, the CMC, and UPF (Phase 1).  After those facili-
ties are completed (in the 2018 time frame), other facilities can be closed 
and operational costs decrease steadily in 2018–26.  From this point, costs 
are steady with inflation until facilities are renewed in 2035–46 (Phase 2).   

 Cases 3a, 4a (IP), 4b (OP).  These three cases have about the same budget 
profile, except the transition in case 4a is approximately 2 years behind 
cases 3a and 4b.  The large increases in the early years are due to construc-
tion and modifications (Phase 1).  In 2026–41, the cost increases shown 
are due to decommissioning at Y-12 and transition to the new site (Phase 
2).  In 2042–54, the cost increases are due to the capital renewal costs 
(Phase 3). 

The steady state costs of Case 1a are clearly higher than the other alternatives.  
The Y-12 steady state costs in Case 2a are higher than the steady state costs of 
Cases 3a, 4a, and 4b in the long term because the other sites are projected to lev-
erage overhead resources and achieve economics of scale not possible at Y-12.  
Chapter 7 details these cost differences. 
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9.3   ALTERNATIVE SCENARIO—CONSTRAINED 
FUNDING 
Recognizing that some of the spikes in the budget requirements may be difficult 
to fund, the team devised an alternative scenario (constrained funding), labeled 
Case “c” where the construction and decommissioning schedules would be re-
vised to smooth out the budget requirements.  Subsection 7.2.1.2.10 details the 
inputs used for this set of cases.  Case 1a was not affected by the constraints.  The 
constraints were 

 $350 million per year (in FY08 dollars) for construction and modifica-
tions, and   

 $500 million per year (in FY08 dollars) for decommissioning.  

Figure 9-3 shows the NPV results from this alternative scenario for each of the 
four cases affected.  Case 1a was not affected, and the relative ranking of the al-
ternatives as discussed in Section 9.2 were not altered.  

Figure 9-3.  Model Results—Constrained Funding, NPV ($ billion) 

 

Table 9-2 shows the results from this alternative scenario. 

Table 9-2.  Model Results—Constrained Funding, 2008–60 NPV ($ billion) 

Case Mean SD 5% 95% 

1a: Y-12 no new construction 37.1 2.1 33.8 40.7 
2c: Y-12 new construction 31.2 1.7 28.5 34.1 
3c: SRS 37.4 1.9 34.4 40.6 
4a-c: Pantex (IP) 38.7 2.1 35.4 42.4 
4b-c: Pantex (OP) 37.4 2.0 34.3 40.8 
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Figure 9-4 shows the budget requirements for the constrained funding cases.  

Figure 9-4.  Constrained Funding Results, Budget Requirements 

 

The effect of the constrained funding can be clearly seen in the first two periods, 
construction and decommissioning, compared with Figure 9-2.  The capital re-
newal costs were not altered as they did not rise to the level that the constraint had 
an effect.  The net effect of the constraint is between 1 and 3 years delay in transi-
tion, depending on the site.  For the alternate sites, SRS and Pantex, this delay af-
fects the Scenario 5a production schedule. 

9.4   NO Y-12 DECOMMISSIONING SENSITIVITY 
ANALYSIS 
The team evaluated the impact of not including the Y-12 decommissioning costs 
compared with the baseline cases to bound the decommissioning costs on the low 
side and determine whether that affected in the results.  The team analyzed all 
cases, except Case 1a, which did not involve decommissioning.  Subsections 
7.2.1.3.9, 7.2.2.7, and 7.2.3.7 discuss the costs if decommissioning is not in-
cluded.  Long-term site closure S&M is required in this situation.  Figure 9-5 
shows the NPV model results of this sensitivity analysis. Case 1a is included for 
reference. 
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Figure 9-5.  Model Results—Excluding Y-12 Decommissioning, NPV ($ billion) 

 

Although the 90th percentile ranges overlap in Cases 2a–4b, the overall conclu-
sion is consistent with the baseline analysis, Section 9.1.  The Case 2a mean value 
is clearly lower than the SRS and Pantex cases.  This analysis was purely a “sensi-
tivity”: the decommissioning costs need to be included in the analysis, as dis-
cussed in Subsection 7.2.1.3.9. 

Table 9-3 shows the results for this sensitivity analysis 

Table 9-3.  Model Results—No D&D, 2008–60 NPV ($ billion) 

Case Mean SD 5% 95% 

1a: Y-12 no new construction 37.1 2.1 33.8 40.7 
2a: Y-12 new construction 30.1 1.6 27.6 32.9 
3a: SRS 33.5 1.7 30.7 36.3 
4a: Pantex (IP) 34.3 1.8 31.5 37.4 
4b: Pantex (OP) 33.0 1.7 30.4 35.9 

 
Figure 9-6 shows the annual budget requirements for this sensitivity analysis.  
The team used the full required funding for this analysis. 
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Figure 9-6.  Model Result—Excluding Y-12 Decommissioning,  
Budget Requirement 

 

9.5   NO Y-12 DECOMMISSIONING AND 
REDUCED SITE CLOSURE S&M COSTS 
The team performed an additional sensitivity analysis with no Y-12 decommis-
sioning and reduced the estimated site closure S&M costs at Y-12 after shutdown 
and cleanout using the base cases as a starting point.  Subsection 7.2.1.3.10 de-
scribes the inputs for this analysis.  The team ran this “sensitivity” because the 
S&M costs estimated by Y-12 seemed high, but the team had no direct basis for a 
better estimate; hence, the “sensitivity” analysis to determine the impact of a re-
duced cost estimate.   

Figure 9-7 shows the NPV results.  The figure shows the comparison between the 
baseline cases in lighter blue bars and this sensitivity analysis “(Sens)” with the 
darker blue bars.  Cases 1a and 2a are not affected by this sensitivity analysis and 
are shown for comparison purposes.  This analysis shows that the results are sen-
sitive to the long-term site closure S&M costs, and in one case (Pantex 4b), the 
mean approaches the baseline Y-12 (Case 2a) mean.  
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Figure 9-7.  Model Results—No Y-12 Decommissioning with Reduced S&M,  
NPV ($ billion) 

 

Table 9-4 shows the model results for the reduced S&M analysis. 

Table 9-4.  Model Results—Reduced S&M, 2008–60 NPV ($ billion) 

Case Mean SD 5% 95% 

1a: Y-12 no new construction 37.1 2.1 33.8 40.7 
2a: Y-12 new construction 30.1 1.6 27.6 32.9 
3a: SRS 33.5 1.7 30.7 36.3 
3a: SRS (Sens) 31.0 1.4 28.7 33.5 
4a: Pantex (IP) 34.3 1.8 31.5 37.4 
4a: Pantex (IP) (Sens) 32.3 1.5 29.8 34.9 
4b: Pantex (OP) 33.0 1.7 30.4 35.9 
4b: Pantex (OP) (Sens) 30.6 1.4 28.3 33.1 

 
Figure 9-8 shows the annual budget requirements for the reduced S&M sensitivity 
analysis. 
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Figure 9-8.  Model Results—No Y-12 Decommissioning and Reduced S&M,  
Budget Requirements 

 

9.6   BASE CASE SENSITIVITY ANALYSIS WITH 
NEAR-TERM TIME HORIZON  
The 2060 horizon was selected to permit a better understanding of the cost sav-
ings from a potential relocation of the uranium mission.  Because many of the fa-
cilities would require construction into the 2020s, a reasonable operational period 
was needed to measure any overall benefits.  The team also calculated NPV 
through 2030, utilizing the same base information as a sensitivity test. Figure 9-9 
displays the results of the 2030 analysis.  Table 9-5 shows the data in tabular for-
mat. 

Figure 9-9.  Model Results—Base Case to 2030, NPV ($ billion) 
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Table 9-5.  Model Results—Base Case, 2008–30 NPV ($ billion) 

Case Mean SD 5% 95% 

1a: Y-12 no new construction 22.2 0.5 21.2 23.2 
2a: Y-12 new construction 18.6 0.4 17.8 19.4 
3a: SRS 24.9 0.7 23.7 26.2 
4a: Pantex (IP) 22.9 0.6 21.9 24.1 
4b: Pantex (OP) 24.8 0.7 23.6 26.1 

 
Figure 9-10 shows the annual budget requirements for this reduced analysis pe-
riod. 

Figure 9-10.  Model Results—Time Horizon to 2030, Budget Requirements 

 

As can be seen from the graphs and table, the results are consistent with the base-
line analysis.  Case 2a (Y-12 with new construction) has the lowest mean value 
and data spread.  With the shorter time horizon for the analysis, not all the con-
struction and modifications are completed, so not all these costs are included in 
the analysis.  Also, the decommissioning effort has started in Cases 3a and 4b but 
not in Case 4a, also affecting the results. 

9.7   UNESCALATED CASH FLOW AND DISCOUNT 
RATE SENSITIVITY ANALYSIS 
The team also performed sensitivity analyses to determine the impact inflation has 
on the analyses.  Using the base cases as a starting point, the team excluded cost 
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escalation and used corresponding OMB 20- to 30-year real discount rate of 2.8 
percent.1 Figure 9-11 shows the NPV model results for the baseline cases without 
escalation.  

Figure 9-11.  Model Results—No Escalation, NPV ($ billion) 

 

Table 9-6 shows the model results in tabular format.  Appendix D details the re-
sults. 

Table 9-6.  Model Results—No Escalation, 2008–60 NPV ($ billion) 

Case Mean SD 5% 95% 

1a: Y-12 no new construction 28.9 0.2 28.6 29.2 
2a: Y-12 new construction 24.2 0.1 24.0 24.5 
3a: SRS 30.5 0.2 30.2 30.8 
4a: Pantex (IP) 30.6 0.2 30.3 30.9 
4b: Pantex (OP) 30.2 0.2 29.9 30.5 

 
As can be seen from the data and graphs, the escalation uncertainty used in the 
analysis is a significant contributor to the spread of the data as shown in the stan-
dard deviation values.  When cost escalation is removed for the analysis, the re-
sults are very tightly clustered about the mean value. This analysis was done as a 
“sensitivity” only: cost escalation must be appropriately modeled and included in 
any business case analysis.  

Figure 9-12 shows the annual budget requirements without escalation.  This dif-
fers from the FY08 data input because these results plot the 80th percentile from 
the Monte Carlo analysis with the uncertainty distributions, as explained in Sub-
section 7.1.2.6. 
                                     

1 OMB Memorandum, 2008 Discount Rates for OMB Circular No. A-94, January 14, 2008. 
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Figure 9-12.  Model Results—No Escalation, Budget Requirements 

 

9.8   SUMMARY DATA 
Table 9-7 shows a summary of the mean values from each of the analyses dis-
cussed in the previous sections. 

Table 9-7.  Model Results—Summary, Mean NPV ($ billion)  

Case Baseline 
Constrained 

funding No D&D 
Reduced 

S&M 
2030 time 

horizon 
No 

escalation 

1a: Y-12 no new construction 37.1 37.1 37.1 37.1 22.2 28.9 
2a: Y-12 new construction 30.6 31.2 30.1 30.1 18.6 24.2 
3a: SRS 38.0 37.4 33.5 33.5 24.9 30.5 
4a: Pantex (IP) 38.8 38.7 34.3 31.0 22.9 30.6 
4b: Pantex (OP) 37.6 37.4 33.0 34.3 24.8 30.2 

 
Figure 9-13 shows the data from Table 9-7 in a graphic format.  All analyses use 
escalated costs and the OMB nominal discount rate, except the sensitivity analysis 
“no escalation.”  All analyses except “2030 time horizon” use the time frame 
2008–60.  Case 2a, Y-12 with new construction, as highlighted in Table 9-7, 
clearly shows the lowest mean NPV value for all the analyses performed. 
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Figure 9-13.  Model Results—Summary, Mean NPV ($ billion) 
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Chapter 10  
Conclusions  

10.1   LEAST EXPENSIVE OPTION—NPV TO 2060 
The NPVs of each of the five cases out to 2060 show that the least expensive al-
ternative is keeping the HEU operations at Y-12 and constructing UPF and CMC 
(Case 2a).  Moving the HEU operations to either SRS or Pantex increases the 
mean value by approximately $8 billion.  If the HEU operations remain at Y-12, 
and UPF and CMC are not constructed (Case 1a), the mean value increases by 
approximately $5 billion (Subsection 7.2.1 discusses the input values).  The Case 
1a expense is driven by the extraordinarily high cost of refurbishing the current 
HEU and non-HEU operations facilities up to current standards. 

10.2   CASH FLOW (BUDGET REQUIREMENTS) 
Moving the HEU operations to either SRS or Pantex requires major budget ex-
penditures: 

 Construction of HEUMF, UPF, and CMC  

 D&D and ER of Y-12 after site shutdown.  

Remaining at Y-12 reduces the first and eliminates the second from consideration.  
However, the maximum savings in operating costs after transition compared with 
current costs are realized by moving to SRS or Pantex.  Moderate savings are re-
alized at Y-12 if UPF and CMC are completed.  Minimal operational savings are 
realized with Case 1a.  Case 2a appears to be the most viable from a budget re-
quirements point of view in the early years, but it does not maximize the savings 
in operating costs like SRS or Pantex in the long run. 

10.3   TRANSITION INVESTMENTS 
Each case evaluated requires substantial investment (in FY08 dollars) for new 
construction, modifications, and capital renewal.  Even though Case 1a involves 
no new construction, it requires a major investment of more than $5 billion to re-
furbish the current facilities up to current requirements.  Case 2a (Y-12) requires 
approximately $4.3 billion to construct UPF and CMC and modify other facilities 
for consolidated operations.  Moving HEU operations to SRS or Pantex requires 
approximately $5 billion for new construction, modifications, and capital renewal.  
Moving the operations will also require approximately $7 billion to D&D and en-
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vironmentally remediate Y-12 after plant shutdown.  These investments are 
spread over 20–30 years. 

10.4   TRANSPORTATION 
Transportation of HEU is an important element of the HEU enterprise, but the 
costs are not high enough to be a determining factor in the decision on a preferred 
location.  The routine day-to-day movement of HEU and CSAs costs $10 million–
$30 million annually (unless the operations move to Pantex, which would sub-
stantially reduce these operating costs).  Moving HEU operations to SRS would 
involve a one-time cost of $145 million to move all the material from Y-12 to 
SRS.  Relocation to Pantex would involve a one-time cost for moving the stored 
material of $450 million due to the longer distances.  The transport requirements 
for each of the cases are within the current OST capability so long as at least 5 
years are allowed for moving the stored HEU to a new location. 

10.5   SECURITY 
Except for Case 1a, all cases generate security cost savings through consolidation 
of operations.  Currently, Y-12 is spending $117 million on security.  Consolida-
tion at Y-12 (Case 2a) would reduce these costs by $37 million.  Moving the op-
erations to SRS or Pantex would reduce security costs by $40 or $32 million, 
respectively.  All security options would meet the 2005 DBT requirements. 

10.6   CURRENT Y-12 FACILITIES 
The majority of facilities currently used for the HEU and CSA operations at Y-12 
are 40 to 50 years old.  Case 1a assumes no additional new construction; thus, 
these facilities would have to be brought up to current standards at a cost of more 
than $5 billion, starting in 2010.  For Cases 2a, 3a, 4a, and 4b, these aging facili-
ties would have to remain operable until the transition to new facilities is com-
plete in 2023–2028, with a minimum of refurbishment just to keep them 
operational.  This is a high-risk assumption because most of the existing facilities 
have been allowed to deteriorate to a marginal state.  Keeping these existing fa-
cilities operating for the next 15–20 years is key to consolidating to new and more 
efficient facilities, regardless of the location. 

10.7   CONSTRAINED BUDGET  
Future budget constraints are likely to limit the rate at which major construction 
can be accomplished.  If annual construction and modification budgets for HEU 
operations are limited to $350 million in FY08 dollars (FY08 expenditures are 
$320 million), and annual D&D budgets are limited to $500 million (in FY08 dol-
lars), the programmatic delays will be 1–3 years.  The NPV (through 2060) does 
not change appreciably.  Case 2a remains the least costly option. 
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10.8   DECOMMISSIONING  
The team considers the costs of D&D and ER an integral part of the IBCA.  How-
ever, the model was used to calculate the costs without D&D and ER to determine 
whether the conclusions differed greatly.  Without D&D and ER, the NPV mean 
value of moving to SRS or Pantex decreases by approximately $5 billion, but re-
maining at Y-12 is still less expensive by about $3 billion.  Case 1a becomes the 
most expensive option if D&D and ER costs are excluded. 

10.9   Y-12 SITE SURVEILLANCE AND 
MAINTENANCE  
If HEU operations are moved from Y-12, and no D&D and ER of the site is as-
sumed, long-term site closure S&M is included in the cost model.  The baseline 
data from Y-12 estimated a staff of 1,000 people would be required for long-term 
site S&M after shutdown.  Decreasing the staff size to 100 people (and disregard-
ing D&D and ER) reduces the cost of moving to either SRS or Pantex enough that 
the NPV is approximately equal to Case 2a where operations remain at Y-12.  
This analysis shows that the results are sensitive to the long-term site closure 
S&M costs, and in one case (Pantex 4b), the mean approaches the baseline Y-12 
(Case 2a) mean.  

10.10   QUALITATIVE CONSIDERATIONS 
Currently, all HEU operations are carried out at Y-12, but the current facilities are 
old and have deteriorated to the point where the long-term capability to process 
HEU is in jeopardy.  

The lowest mission risk option is to complete HEUMF, construct UPF and CMC, 
and consolidate all uranium mission manufacturing operations into these three 
facilities at Y-12.  A skilled and experienced staff is already in place, and a transi-
tion to new facilities in the same geographic location is much simpler than mov-
ing an entire operation to a new site. 

Although the team identified no qualitative factor that would preclude a move 
from Y-12 to SRS or Pantex, such a move would definitely pose higher mission 
risks.  The risk involved in a move to SRS is moderate.  SRS has a staff and exist-
ing facilities that are experienced in the processing of HEU and handling the as-
sociated waste products.  Pantex has no such experience, so the HEU processing 
operation would be entirely new.  Therefore, moving to Pantex poses a higher 
risk. 
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10.11   THE BOTTOM LINE 
The team identified no qualitative or quantitative advantages in moving the HEU 
operations to either SRS or Pantex.  Staying at Y-12 requires significant moderni-
zation of production facilities, best accomplished by building replacement facili-
ties.  The move to SRS or Pantex results in significant annual operational savings, 
but these savings are insufficient to compensate for the required investments.  
However, the team identified no factor that would preclude moving HEU opera-
tions from Y-12 to SRS or Pantex, if that move were part of some larger overall 
strategy. 
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Appendix B    
Data Call  

This appendix provides the data call used to collect the input data from each site 
and the data dictionary which describes the information required for the data cate-
gories. The data calls were essentially the same for each site and covered the time 
period 2007-2060, with 2007 being actual costs, where available. The forms re-
produced here cover only 2007 and 2008.  Two sample data calls are provided: 

 Y-12 for both the no construction (case 1a) and new construction (case 
2a).  

 SRS, which is similar to the Pantex form. This form includes Y-12 pre-
transition and transition costs. Hence, Y-12 actually filled out three differ-
ent data call forms.  

The same data call was used for the IPT and IBCA input data. The IBCA team 
modified the data call to address any differences in its cases and for the additional 
case, 4b.  

DATA DICTIONARY—TYPICAL 
The following are copies of an excel spreadsheet used for data call. 

NNSA Complex Transformation Phase II Urainium 
Business Case Analysis: Data Collection Template 
    

Cost Category/Project Name Data Dictionary - Category Defini-
tions 

Case 1 (Current Y-12 + HEUMF): Assumes no new construction 
after HEUMF. (Phase I: Level 0, Option 1) 
Construction   

HEUMF TPC for HEUMF project - expected total 
cost using actuals where available 

[Insert Additional Construction Project]   
Construction Total   

    
Modifications   

PIDAS & Security Upgrades   
DBT Projects   
Security Improvement Proj (SIP)   
DBT Upgrades--incl facilities   
[Insert Additional Modification  Project]   
PIDAS & Security Upgrades Sub-

Total   
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NNSA Complex Transformation Phase II Urainium 
Business Case Analysis: Data Collection Template 
    

Cost Category/Project Name Data Dictionary - Category Defini-
tions 

Other Planned Modifications - Listed Projects specific to Y-12 meeting DBT 
compliance by 2011 

FIRP Projects 
Projects to upgrade esisting facility sys-
tems (deferred maintenance or fixes to 
facility systems) 

Be Capability  

Emergency Command Center 
Projects to assure fire protection facility, 
plant operations center, and emergency 
response center 

Steam Plant Life Ext Project to assure steam services re-
quired by facilities or operations 

Potable Water Upgrades Project to assure potable water system 
reliability for next 20-30 years 

Modifications Grand Total   
Cap Renewal (costs to maintain existing 
facilities)   

HEUMF 
Expected capital investments over 
study period to assure HEUMF viability 
over the period 

[Insert Cap Renewal Project] 
Expected capital investments over 
study period to assure viability of all 
operating facilities over the period 

[Insert Cap Renewal Project]   
Cap Renewal Total   

    

Direct Production Operations 
Operations includes Production and 
production facility O&M, including ES&H 
direct support. 

HEU O&M Cost Operating and maintenance cost of 
current HEU operations at Y-12 (labor) 

HEU Support Cost 
Direct support costs include ES&H, QA, 
other supporting activities to the produc-
tion of product. (labor) 

Non-HEU O&M Cost 
Operating and maintenance cost of 
current non-HEU operations at Y-12 
(production facilities) (labor) 

Non-HEU Support Cost   

Waste Treatment Operations Cost 
Operating and maintenance cost for 
waste treatment/management facilities 
at Y-12 (labor) 

HEUMF Operations Costs 
Optional breakout for Y-12, if desired to 
be used. Category carried over from 
Phase 1. 

Direct Support Materials 

Materials and goods (non-labor) and 
outside services (subcontracts) required 
for direct production activities, not in-
cluded in labor, construction, or modifi-
cations. (NOTE: if you wish to 
breakdown each of the labor categories 
with the non-labor costs, you may do so 
in the next rows, or insert rows.) 

Direct Production Operations Costs 
Total   
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NNSA Complex Transformation Phase II Urainium 
Business Case Analysis: Data Collection Template 
    

Cost Category/Project Name Data Dictionary - Category Defini-
tions 

Indirect Operations (excluding security)   

Legacy Activities 
G&A costs for commitments made in 
the past that must continue--i.e retired 
employees  

Computing Operations IT and telecommunication costs--
operating and facilities/equipment 

Utilities Site utility costs and operation of utilities 

Infrastructure Support Maintenance and operations of non-
production facilities and property 

Environment, Safety, Health All supporting ES&H activities required 
to manage the site in compliant manner 

Management & Administration Overall management of site operations 
(to be defined) 

Fee M&O management fee for facility opera-
tions 

[Insert Additional Indirect Operations 
Costs] 

      Note: May choose to use different 
breakdown of above costs. 

Indirect Operations Costs Total   
    

Security Operations   

Security for CSA Production Operations Guns, gates and guards---site cost for 
SNM protection 

Additional Security for HEUMF Operations 

Guns, gates and guards---site cost for 
HEUMF protection (optional breakout 
for Y-12, category carried over from 
Phase 1). 

Material accountability 
Nucllear material control and account-
ability 

Security Management & Services (BWXT) 

M&O costs for managing overall secu-
rity program (including classification, 
etc) 

Infosec--operating only 
Separate information security program 
costs--funded different than above costs 

[Insert Additional Security Operations 
Costs]   

Security Operations Total   
    

Other Site Costs - Contractor   

[Insert Other Site Costs - Contractor] 
Other site costs not identified in catego-
ries above---consistent with total site 
budget 

    
Other Site ContractorTotal   
    

Other Site Costs - DOE   
Site Office Program Direction NNSA Site Office cost 
[Insert Other Site Costs - DOE]   
Other Site DOE Total   
    

Transportation Operations (SST) Keep information Unclassified in the 
data sheet. Provide Classified at-
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NNSA Complex Transformation Phase II Urainium 
Business Case Analysis: Data Collection Template 
    

Cost Category/Project Name Data Dictionary - Category Defini-
tions 

tachment separately if required 

External Y12 Shipments To 
_______________________ 

Total cost of all SST shipments to and 
from Uranium Center site 

External Y12 Shipments To 
_______________________   

Transporation Operations (SST) Total   
    

Total Case 1   
Total NNSA Y12 Budget   
Difference   
    

Personnel (FTE) (Note: suggested breakdown, you may 
wish to provide additional categories) 

HEU O&M Personnel   
HEU Support Personnel   
CSA O&M Personnel   
CSA Support Personnel   
Waste Treatment Personnel   
HEUMF Operations Personnel   
Security for HEU Personnel   
Additional Security for HEUMF Personnel   
Other Secruity Personnel (MA, MGMT & 

Support, InfoSec)   

Legacy Activity Personnel   
Computing Operations Personnel   
Utilities Personnel   
Infrastructure Support Personnel   
Environment, Safety, Health Personnel   
Management & Administration Personnel   
[Insert Additional Personnel]   
[Insert Additional Personnel]   
[Insert Additional Personnel]   

    
    
Y12 Site Personnel (FTE) Total   
Y12 Contractor Employment, NNSA 

(EOY From Budget)   

Difference   
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NNSA Complex Transformation Phase II Urainium 
Business Case Analysis: Data Collection Template 
    

Cost Category/Project Name Data Dictionary - Category Defini-
tions 

Case 2: Y-12 to Y-12 (HEU/CSA Ops with HEUMF, UPF, CMC) 
(Phase I: Level IIB1, Option 5) 
Construction TPC including Contingency/Management 

Reserve - identify Cont./MR 
Construction From Case 1 Above (Ap-
plicable To Case 2)    

HEUMF TPC for HEUMF project - expected total 
cost using actuals where available 

[Insert Construction Projects From Case 
1 As Necessary]   

New Construction For Case 2    

UPF TPC for new UPF at Y-12 - updated for 
latest design approach (v.6.0) - if available 

PIDAS Reduction Project/Security Up-
grades 

Projects required to put DBT compliant 
security perimeter and support systems in 
place 

Consolidated Mfg Complex (CMC) TPC for a new CMC 

Waste Treatment Facitily (if any) Construction of any new facilities required 
by other sites to support CSA mission 

Other General Construction - Ware-
house, office, etc. (if any)   

[Insert Construction Project]   
New Construction For Case 2 Total Totals new construction for Case 2 only 
Construction Total   
    

Modifications   
Modifications From Case 1 Above (Ap-
plicable To Case 2)    

PIDAS & Security Upgrades Sub-Total Projects specific to Y-12 meeting DBT 
compliance by 2011 

FIRP Projects 
Projects to upgrade esisting facility sys-
tems (deferred maintenance or fixes to 
facility systems) 

Be Capability  

Emergency Command Center 
Projects to assure fire protection facility, 
plant operations center, and emergency 
response center 

Steam Plant Life Ext Project to assure steam services required 
by facilities or operations 

Potable Water Upgrades Project to assure potable water system 
reliability for next 20-30 years 

[Insert Modifications Projects From 
Case 1 As Necessary] 

Other infrastructure projects to upgarde 
existing facilities/services required to sup-
port the CSA mission 

New Modifications For Case 2    

[Insert Facility Modifications Project] Modifications required to existing facilities 
planned to support the CSA mission 

Modifications Total   
    
Cap Renewal (costs to maintain new & 
existing facilities)   

Existing Facilities   
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NNSA Complex Transformation Phase II Urainium 
Business Case Analysis: Data Collection Template 
    

Cost Category/Project Name Data Dictionary - Category Defini-
tions 

HEUMF 
Expected capital investments over study 
period to assure HEUMF viability over the 
period 

[Insert Cap Renewal Project] 
Expected capital investments over study 
period to assure viability of all operating 
facilities over the period 

New Facilities   

UPF 
Expected capital investments over study 
period to assure UPF viability over the 
period 

CMC 
Expected capital investments over study 
period to assure CMC viability over the 
period 

[Insert Cap Renewal Project] 
Expected capital investments over study 
period to assure viability of all new operat-
ing facilities over the period 

Cap Renewal Total   
    

Direct Production Operation   

Direct Production Operations  Operations includes all Production and 
production facility O&M.  

Pre-Transition Operations   

HEU Operations Operating and maintenance cost of cur-
rent HEU operations at Y-12 (labor) 

HEU Support 

Direct support costs for operating and 
maintenance of current HEU operations at 
Y-12, including ES&H direct support (la-
bor) 

Non-HEU Operations 
Operating and maintenance cost of cur-
rent non-HEU operations at Y-12 (produc-
tion facilities) (labor) 

Non-HEU Support 
Direct Support costs to operating and 
maintenance  of current non-HEU opera-
tions at Y-12 (production facilities) (labor) 

Waste Management Operations 
Operating and maintenance cost for waste 
treatment/management facilities at Y-12 
(labor) 

Direct Support Materials 

Materials and goods (non-labor) and ser-
vices (including subcontracts) required for 
direct production activities, not included in 
labor, construction, or modifications 

Transition Operations 
Transition includes going to safe shut-
down and process cleanout for old pro-
duction facilities 

HEU Operations Operating and maintenance cost of HEU 
operations for existing and new facilities 

HEU Support 

Direct support costs for operating and 
maintenance of new and existing HEU 
operations at Y-12, including ES&H direct 
support 

Non-HEU Operations 
Operating and maintenance cost of non-
HEU production operations for existing 
and new facilities 



Data Call 
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NNSA Complex Transformation Phase II Urainium 
Business Case Analysis: Data Collection Template 
    

Cost Category/Project Name Data Dictionary - Category Defini-
tions 

Non-HEU Support 
Direct Suport costs to operating and main-
tenance of existing and new non-HEU 
operations at Y-12 (production facilities) 

Waste Mangement Operations 
Operating and maintenance cost of waste 
management operations for existing and 
new facilities 

Direct Support Materials 
Materials, goods and services required for 
direct production activities, not included in 
labor, construction, or modifications 

Transition Costs - non labor 

Additional direct support costs other than 
labor, including subcontracts, to hire, 
clear, train additional staff; severance and 
relocation costs, if any. Costs not included 
in Indirect costs 

Post Transition Operations   

HEU Operations 
New Facilities-Operating and mainte-
nance cost for operating all HEU facilities 
(HEUMF and UPF) 

HEU Support 
Direct support costs for operating and 
maintenance of new HEU operations at Y-
12, including ES&H direct support 

Non-HEU Operations 
New Facilities-Operating and mainte-
nance cost for operating all other produc-
tion facilities 

Non-HEU Support 
Direct Suport costs to operating and main-
tenance of new non-HEU operations at Y-
12 (production facilities) 

Waste Management Operations New Facilities-Operating and mainte-
nance cost for waste management 

Direct Support Materials 

Materials, goods and services required for 
direct production activities, not included in 
labor, construction, or modifications. In-
cludes work for others under contract. Not 
part of NNSA budgets 

Direct Production Operations Total   
    
Indirect Operations (excluding secu-
rity)   

Legacy Activities 
G&A costs for commitments made in the 
past that must continue--i.e retired em-
ployees  

Computing Operations IT and telecommunication costs--
operating and facilities/equipment 

Utilities Site utility costs and operation of utilities 

Infrastructure Support Maintenance and operations of non-
production facilities and property 

Environment, Safety, Health All supporting ES&H activities required to 
manage the site in compliant manner 

Management & Administration Overall management of site operations (to 
be defined) 

Fee M&O management fee for facility opera-
tions 

[Insert Additional Indirect Operations 
Costs] 

      Note: May choose to use different 
breakdown of above costs. 
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NNSA Complex Transformation Phase II Urainium 
Business Case Analysis: Data Collection Template 
    

Cost Category/Project Name Data Dictionary - Category Defini-
tions 

[Insert Additional Indirect Operations 
Costs]   

Indirect Operation Costs Total   
    

Security Operations   
Security for Direct Production Opera-

tions 
Guns, gates and guards---site cost for 
SNM protection 

Material accountability 
Nuclear material control and accountabil-
ity 

Security Management & Services (B&W 
Pantex) 

M&O costs for managing overall security 
program (including classification, etc) 

Infosec--operating only 
Separate information security program 
costs--funded different than above costs 

[Insert Additional Security Operations 
Costs]   

Security Operations Total   
    

Other Site Costs - Contractor   

[Insert Other Site Costs - Contractor] 
Other site costs not identified in catego-
ries above---consistent with total site 
budget 

Other Site Contractor Total   
    

Other Site Costs - DOE   
Site Office Program Direction NNSA Site Office cost 
[Insert Other Site Costs - DOE]   
Other Site DOE Total   
    

Transportation Operations (SST) - Data 
to go to OST (not part of Y-12 budget) 

Keep information Unclassified in the 
data sheet. Provide Classified attach-
ment separately if required 

External Y12 Shipments To 
_______________________ 

Total cost of all SST shipments to and 
from Uranium Center site 

External Y12 Shipments To 
_______________________   

Transportation Operations (SST) To-
tal   

    
Total Case 2 (without transportation)   
Total Y12 Budget   
Difference   
    
Personnel (FTE) -- Include Phase In/Out   

    
Operations Peronnel (FTE) -- Include 

Phase In/Out   

HEU O&M Personnel   
HEU Support Personnel   
Non-HEU O&M Personnel   



Data Call 
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NNSA Complex Transformation Phase II Urainium 
Business Case Analysis: Data Collection Template 
    

Cost Category/Project Name Data Dictionary - Category Defini-
tions 

Non-HEU Support Personnel   
Waste Treatment Personnel   
Security for CSA Operations   
Other Security Personnel (MA, 

MGMT & Support, InfoSec)   

Legacy Activity Personnel   
Computing Operations Personnel   
Utilities Personnel   
Infrastructure Support Personnel   
Environment, Safety, Health Person-

nel   

Management & Administration Per-
sonnel   

[Insert Additional Personnel]   
[Insert Additional Personnel]   
[Insert Additional Personnel]   

    

Personnel (FTE) Total Compare to site total - all site personnel to 
be counted 



  
 

 B-10  

 



 C-1  

Appendix C    
Construction Cost and Schedule Assumptions 
and Results 

This appendix describes the objective, approach, assumptions, and cost basis used 
by the team to develop independent construction costs for HEU processing and 
storage facilities and non-HEU manufacturing facilities at three separate sites 
around the DOE complex.  It also presents the results from the team’s independ-
ent analysis. 

The overall objective is to develop independent estimates to construct HEU proc-
essing and storage facilities and non-HEU manufacturing facilities at Y-12, 
Pantex, and SRS.  The current effort builds on the work performed during Phase I, 
which relied primarily on cost estimate information provided by individual sites 
for many nuclear and nonnuclear projects in various stages of design and con-
struction and some actual costs for projects completed and operating.  

The team’s approach for this report was to take a closer and more in-depth look at 
the specific projects encompassed in this study, analyze the site costs in more de-
tail, and adjust the costs as the team determined reasonable.  This implies that the 
costs developed by the team may differ from those estimated by the site.  In addi-
tion, the team attempted to apply site differentiators to the estimates on the basis 
of known or perceived differences in the costs to construct facilities at the three 
sites of interest. 

The database utilized in this study includes the following: 

 Costs incurred and the estimated cost and schedule to complete HEUMF 
at Y-12 

 Y-12 CD-1 cost and schedule estimates for UPF 

 Y-12 cost information for CMC. 

The team’s overall approach was to develop more definitive design and construc-
tion estimates primarily for HEUMF, UPF, and CMC.  The team then applied 
these new facility construction estimates to Y-12, SRS, and Pantex using known 
differentiators at each site. 

All cost estimates in this IBCA  

 reflect constant FY08 dollars, 
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 include all required processing and analytical equipment, and 

 show the total project cost (TPC), which includes the total estimated cost 
(TEC) and other project costs (OPCs). 

HEUMF/HEU STORAGE 
HEUMF is in the late construction and startup phase at Y-12. Construction was 
completed in August 2008.  CD-4 is scheduled 18 months later.  Actual costs are 
available, the facility is well along toward completion, and the team has familiar-
ity with the project through a number of previous cost reviews.  Table C-1 sum-
marizes the current cost baseline, the August 2007 updated estimate, and our 
independent estimate. 

Table C-1. HEUMF Y-12 Costs ($ million) 

Cost category Current baseline August 2007 update IBCA estimate 

TEC 467.4 463.8 — 
OPCs 81.7  74.0 — 
TPC 549.1  537.8 538–598 

 
The team’s estimate is premised on the results of a recent independent cost review 
performed by members of this team.  The independent estimate represents a cost 
range, which assumes a low cost ($538 million) equivalent to the August 2007 
updated estimate and an upper cost ($598 million) that assumes the construction 
phase takes 6 months longer than planned with no change in the 18-month subse-
quent start-up. For purposes of the cost model, the team assumed the IBCA cost 
for HEUMF is the same as the current baseline: $549 million.  The range used in 
the analytical model was an uncertainty range around the baseline cost.  

The HEUMF costs presented above pertain strictly to the facility currently being 
constructed at Y-12.  The team then estimated the costs for a similar HEU storage 
facility at SRS and Pantex.  The costs to construct and start up a similar storage 
facility at another site should be less than those encountered at Y-12.  HEUMF 
experienced a number of problems that significantly added to the cost, which 
should not be repeated.  These problems and delays included   

 redesign per the 2004 DBT, 

 security door vendor bankruptcy, 

 rebar quality issues and work suspension, and 

 additional M&A (hotel) costs due to work suspension and schedule delay. 
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Thus, the team estimated the “should cost,” taking into account the known prob-
lems, delays, and rework at Y-12.  Using best judgment, the team considers the 
“should cost” for an 110,000-square-foot HEU storage facility is about $440 mil-
lion.  For SRS and Pantex, the team starts with the “should cost” as the base and 
applies appropriate deltas on the basis of differentiators.  Table C-2 shows the re-
sults of the team’s “should-cost” analysis. 

Table C-2. HEU Storage Cost Adjustments ($ million) 

Description SRS Pantex 

Base cost 440 440 
Construction labor differences (+5%)  0 22 
Working in protected area (+9.5%) 0 44 

Total cost 440 506 

 
The team did not identify any significant differentiators for construction at SRS. 

For Pantex, the construction labor differences account for the historic difficulty of 
attracting local (Amarillo-based) construction trades and subcontractors to work 
at Pantex.  The team considers that large-scale projects such as HEU storage and 
UPF will require importing and supporting skilled trades from other areas of the 
country, which will result in a premium on construction labor costs.  The net ef-
fect is estimated at a 5 percent increase in the TPC. 

The 9.5 percent increase in costs due to working in the protected area at Pantex is 
based on the site’s assessment and caused by the extra time, security, and associ-
ated complications of working in a highly secure area.  The estimate is based on 
previous experience. 

UPF 
The cost estimate for the UPF is essentially unchanged from the Phase 1 report.  
The current estimate ($2.173 billion escalated) is based largely on data received 
during Phase 1, and the team accepts the estimate as is.  The team reviewed the 
summary-level cost report provided by the project team.  The project costs in-
cluded the HEU production equipment.  

The project team is developing a new preliminary design building arrangement 
and cost estimate.  The new arrangement results in an improved design that 
should aid construction.  The project team is also completing a new cost estimate; 
however, this information was not finalized at the time of the team’s review.  The 
cost data used are the same for all sites (with the adjustments needed at Pantex), 
so a change in the cost, should that occur, would not have a major effect on the 
results of the study.  Table C-3 provides the UPF cost breakdown. 
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Table C-3. UPF Construction Estimate ($ million) 

Cost category Phase 1 estimate 2/11/08 estimate 

Construction 872 1,078 
TEC 1,586 1,314 
OPCs 414 332 
Contingency — 527 

TPC 2,000 2,173 

 
Using a 3 percent annual escalation, and the cost profile provided by the site 
(which shows the project being designed, constructed, and started up in 
2007-2018), the team estimates the constant-dollar cost of UPF (FY08 dollars) at 
$1.9 billion.  This is the starting base case estimate for Cases 2a, 3a, 4a, and 4b. 

For SRS and Pantex, the team applied appropriate deltas based on differentiators.  
Table C-4 provides the results. 

Table C-4. UPF Cost Adjustments ($ million) 

Cost category SRS, Case 3a Pantex, Case 4a Pantex, Case 4b 

Base cost 1,900.0 1,900.0 1,900.0 
Deduction for Y-12 PIDAS costs −18.4 −18.4 −18.4 
Construction labor differences (+5%) 0.0 95.0 95.0 
Working in a protected area (+9.5%) 0.0 189.0 0.0 

Total 1881.6 2,165.6 1,976.6 

 
The team did do not identify any significant differentiators for construction at 
SRS, other than adjusting the base to remove the imbedded PIDAS costs from the 
Y-12 estimate.  PIDAS costs are a separate item in the list of construction pro-
jects. 

For Pantex, the construction labor differences account for the historic difficulty of 
attracting local (Amarillo-based) construction trades and subcontractors to work 
at Pantex.  The team considers large-scale projects such as HEU storage and UPF 
will require importing and supporting skilled trades from other areas of the coun-
try, which will result in a premium on construction labor costs.  The net effect is a 
5 percent increase in the TPC. 

The 9.5 percent increase in costs due to working in the protected area at Pantex is 
based on the site’s assessment and caused by the extra time, security, and associ-
ated complications of working in a highly secure area. The estimate is based on 
previous experience.  The imbedded PIDAS costs were also removed.  
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CMC 
Rough parametric data and equipment costs are available from Y-12 (August 
2007).  On the basis of existing Y-12 operations, Table C-5 provides the esti-
mated square footage for a new CMC. 

Table C-5. CMC Building Areas (square feet) 

Area 8/07 concept production area 8/07 concept total area 

Lithium 23,880 35,820 
DU 23,900 40,630 
Non-rad manufacturing 54,430 81,645 
General support 17,000 25,500 

Total 119,210 183,595 

 
From the conceptual areas shown above, the Y-12 staff based its cost estimate of 
$1 billion on a CMC of 130,000 square feet. 

The IBCA team chose to develop an independent parametric cost estimate by 

 applying cost-estimating relationships, 

 using benchmarks from applicable DOE projects, 

 professional judgment, and 

 applying percentages for construction management (CM), project man-
agement (PM), Title III, and contingency consistent with NNSA bench-
marks. 

The basis of the CMC independent estimate includes the following: 

 A total building area of 130,000 square feet (consistent with the area as-
sumed by the IPT) 

 An applied “as-is” Y-12 cost estimate for installed, government-furnished 
equipment (GFE) based on vendor quotes, historical purchases, and judg-
ment 

 Cost data from several similar projects 

 Microsystems Engineering and Science Applications (MESA) 

 High Explosive Pressing Facility (HEPF) 

 Biological Sciences Facility—PNNL 
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 Waste Receiving and Processing (WRAP) 

 General requirements at 20 percent of direct construction costs, including 
general conditions, home office costs, bond, and fee 

 Title I and II design costs at 20 percent of total construction cost (TCC)— 
15 percent for design and 5 percent for design management (conventional 
buildings usually are about 15 percent) 

 Construction management at 10 percent of TCC 

 Project management at 10 percent of the total of design costs and TCC and 
5 percent of the GFE 

 Title III ED&I at 7 percent of TCC 

 Contingency at 25 percent for both TEC and OPC components and 10 per-
cent on GFE 

 OPCs at 16 percent of TEC, excluding TEC contingency 

 Costs in constant FY08 dollars. 

Table C-6 shows the team’s independent parametric cost estimate for the CMC.  

Table C-6. CMC Independent Cost Estimate ($ million) 

Category Estimated cost 

Title I and II design and engineering  15.7 
TCC  78.5 
GFE (process equipment) 195.2 
CM, PM, Title III design, engineering and inspection 32.5 
Contingency  51.2 

Subtotal—TEC 373.0 
OPCs 51.5 
Contingency on OPC s 12.9 

Subtotal—OPCs 64.4 
TPC 437.4 

 
Table C-7 compares the team’s independent estimate with similar and contrasting 
projects. 
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 Table C-7. CMC Independent Cost Estimate Comparison 

Project TPC ($ million) Area (ft2) Estimated cost ($/ft2) 

CMC 437.4 130,000 3,365 
HEUMF 549 110,000 4,991 
UPF 2,200 388,000 5,670 
CMRR 1,470 216,000 6,800 
MOX 4,800  498,000 9,700 
CEF 171 72,000 2,375 

 
From the above, on the basis of square feet only, CMC costs 32–65 percent less 
than nuclear production and storage facilities. The team considers this is credible 
and reasonable. 

For SRS and Pantex, the team applied appropriate deltas based on differentiators 
(Table C-8). 

Table C-8. CMC Cost Adjustments ($ million) 

Description SRS Pantex 

Base cost 437.4  437.4 
Construction labor differences (+5%) 0 21.0 

Total cost 437.4  458.4 

 
The team did not identify any significant differentiators for construction at SRS. 

For Pantex, the construction labor differences account for the historic difficulty of 
attracting local (Amarillo-based) construction trades and subcontractors to work 
at Pantex.  The team considers that large-scale projects such as HEU storage, 
UPF, and CMC will require importing and supporting skilled trades from other 
areas of the country, which will result in a premium in construction labor costs.  
The net effect is a 5 percent increase in the TPC. 

No cost adjustment is required for construction in the protected area because 
CMC would be built outside the PIDAS. 

INFRASTRUCTURE AND SUPPORT FACILITIES 
The Purification Facility is estimated to cost $40 million without a new building  
on the basis of actual costs incurred at Y-12. For purposes of the cost model, an 
estimate of $50 million was used for new construction, which includes a building. 

The ancillary facilities include primarily waste processing, engineering support, 
and a warehouse—the team uses Phase 1 cost data for the model or the data pro-
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vided by the individual sites and compared to ensure that the costs were appropri-
ate. 

CONSTRUCTION COST SUMMARY 
Table C-9 shows a cost comparison between the construction costs used for the 
IPT analysis (inputs provided to the IBCA team) and the construction cost used 
by the IBCA team for its analysis.  

Table C-9. Construction Cost Comparison ($ million) 

Y-12 
Case 2a 

SRS 
Case 3a 

Pantex (IP) 
Case 4a 

Pantex (OP) 
Case 4b 

Team 08$ TPC 08$ TPC 08$ TPC 08$ TPC 

HEUMF (110,000 ft2) 
IPT — 549 — — — — — — 

IBCA — 549 — — — — — — 
HEU Storage (110,000 ft2) 

IPT — — 550  652  590  840   
IBCA — — 440  515 506  707 462 557 

UPF (388,000 ft2) with production equipmenta 

IPT 1,900  2,200 2,047 2,466 2,290 3,100 — — 
IBCA 1,900  2,200 2,047 2,466 2,331  3,234 2,142 2,654 

CMC (130,000 ft2) with production equipment 
IPT 1,000 1,215 1,000 1,324 1,000 1,439 — — 

IBCA 437 527 437 557 458 669 458 669 
Note: TPC is in year-of-performance dollars. 
a Assumes UPF design continues at Y-12 to CD-2 (8/2010) at a cost of $165 million. 

 

UNCERTAINTY RANGES FOR CONSTRUCTION 
ESTIMATES 

As discussed in Section 7.1, the team used uncertainty ranges to account for esti-
mating errors.  For this stage of estimates, the uncertainty is relatively high, so the 
ranges are broad. The exception is HEUMF, for which the costs are fairly well 
known because construction is nearly complete.  Table C-10 shows the uncer-
tainty ranges that the IBCA team used for construction estimates.  The site IPTs 
provided initial input for the ranges, and the IBCA team adopted or modified the 
ranges depending on whether the cost estimate was changed by the IBCA team. 



Construction Cost and Schedule Assumptions and Results 
 

 C-9  

Table C-10. Uncertainty Ranges for Construction Estimates (percent) 

Construction cost category Y-12 SRS PX (4a) PX (4b) 

HEUMF/HEU storage  90–110 90–150 90–150 90–150 
UPF  90–150 90–150 90–150 90–150 
CMC  90–150 90–150 90–150 90–150 
Purification facility  — 80–150 80–150 80–150 
Waste treatment facility  — — 90–150 90–150 
Security  90–120 75–125 90–150 90–150 
Other  90–130 80–170 90–150 90–150 

 

SCHEDULES FOR CONSTRUCTION AND TRANSITION 
The team prepared construction and transition schedules for each case using the 
schedules provided by the sites as a starting point.  Figure C-1 shows the Y-12 
Case 2a schedule, which shows the completion of the major construction in FY18 
followed by the readiness (testing and start-up operations) at the end of FY19.  
Transition from existing facilities to new facilities is estimated at about 2 years, 
and full operations commence in FY22. Figure C-2 shows SRS Case 3a complet-
ing major construction and start-up in FY20 and transition completing in FY22.  
Operations commence in FY23.  Figure C-3 shows the Pantex Case 4a schedule 
with construction and start-up completing in FY25 and transition completing in 
FY27.  Figure C-4 shows the schedule for Pantex Case 4b with construction and 
start-up completing in early FY21 and transition completing in early FY23. 



 
 

 C-10  

 



 D-1  

Appendix D 
Model Inputs, Distributions, and Results 

MODEL SUMMARY INPUTS:  BASE CASE 
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Total FTEs—Base Case 

 

MODEL SUMMARY INPUTS:  NO D&D 
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Inputs Charted—No D&D 
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MODEL SUMMARY INPUTS:  REDUCED S&M 

 

Inputs Charted—Reduced S&M 
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Total FTE—Reduced S&M 

 

MODEL SUMMARY INPUTS:  CONSTRAINED 
CONSTRUCTION 
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Inputs Charted—Constrained Construction 

 

Total FTE-Constrained Construction 
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UNCERTAINTY DISTRIBUTIONS BY COST CATEGORY 
CASE 1a CASE 2a

Y-12 Y-12 Y-12 SRS Y-12 PANTEX Y-12 PANTEX
A) HEUMF (Construction)

Optimistic 90% 90% 90% 90% 90% 90% 90% 90%
Most Likely 100% 100% 100% 100% 100% 100% 100% 100%
Pessimistic 110% 110% 110% 150% 110% 150% 110% 150%

B) UPF (Construction)
Optimistic 90% 90% 90% 90% 90% 90% 90% 90%
Most Likely 100% 100% 100% 100% 100% 100% 100% 100%
Pessimistic 120% 150% 120% 150% 120% 150% 120% 150%

C)  CMC (Construction)
Optimistic 100% 90% 100% 90% 100% 90% 100% 90%
Most Likely 100% 100% 100% 100% 100% 100% 100% 100%
Pessimistic 100% 150% 100% 150% 100% 150% 100% 150%

D)  Purification (Construction)
Optimistic 100% 100% 100% 80% 100% 80% 100% 80%
Most Likely 100% 100% 100% 100% 100% 100% 100% 100%
Pessimistic 100% 100% 100% 150% 100% 150% 100% 150%

E)  Waste Treatment (Construction)
Optimistic 100% 100% 100% 100% 100% 90% 100% 90%
Most Likely 100% 100% 100% 100% 100% 100% 100% 100%
Pessimistic 100% 100% 100% 100% 100% 150% 100% 150%

F)  Security -- PIDAS (Construction)
Optimistic 90% 90% 100% 75% 90% 90% 90% 90%
Most Likely 100% 100% 100% 100% 100% 100% 100% 100%
Pessimistic 110% 130% 100% 125% 110% 150% 110% 150%

G)  General (Construction)
Optimistic 80% 80% 100% 80% 100% 90% 80% 90%
Most Likely 100% 100% 100% 100% 100% 100% 100% 100%
Pessimistic 120% 130% 100% 170% 100% 150% 120% 150%

H)  Modifications Projects
Optimistic 100% 80% 100% 90% 80% 80% 80% 80%
Most Likely 100% 100% 100% 100% 100% 100% 100% 100%
Pessimistic 180% 130% 180% 185% 150% 150% 150% 150%

I)  Capital Renewal Projects
Optimistic 80% 80% 80% 85% 80% 80% 80% 80%
Most Likely 100% 100% 100% 100% 100% 100% 100% 100%
Pessimistic 150% 150% 150% 120% 150% 150% 150% 150%

J)  Direct Operations (Labor) - Pre-Transition
Optimistic 90% 90% 90% 100% 90% 100% 90% 100%
Most Likely 100% 100% 100% 100% 100% 100% 100% 100%
Pessimistic 110% 110% 110% 100% 110% 100% 110% 100%

K)  Direct Operations (Labor) - Transition
Optimistic 100% 80% 80% 90% 100% 90% 100% 90%
Most Likely 100% 100% 100% 100% 100% 100% 100% 100%
Pessimistic 100% 120% 120% 110% 100% 120% 100% 120%

L)  Direct Operations (Labor) - Post-Transition
Optimistic 80% 80% 80% 90% 80% 90% 80% 90%
Most Likely 100% 100% 100% 100% 100% 100% 100% 100%
Pessimistic 120% 120% 120% 110% 120% 120% 120% 120%

M)  Direct Support Materials (Non-Labor)
Optimistic 80% 80% 80% 90% 80% 80% 80% 80%
Most Likely 100% 100% 100% 100% 100% 100% 100% 100%
Pessimistic 120% 120% 120% 150% 120% 120% 120% 120%

N)  Indirect Costs
Optimistic 80% 80% 80% 90% 80% 80% 80% 80%
Most Likely 100% 100% 100% 100% 100% 100% 100% 100%
Pessimistic 120% 120% 120% 120% 120% 120% 120% 120%

O)  Security Operations
Optimistic 80% 80% 80% 90% 80% 80% 80% 80%
Most Likely 100% 100% 100% 100% 100% 100% 100% 100%
Pessimistic 120% 120% 120% 120% 120% 120% 120% 110%

P)  Other Site Contractor Costs
Optimistic 80% 80% 80% 100% 80% 90% 80% 90%
Most Likely 100% 100% 100% 100% 100% 100% 100% 100%
Pessimistic 120% 120% 120% 100% 120% 120% 120% 120%

Q)  Other Site DOE Costs
Optimistic 80% 80% 80% 90% 80% 80% 80% 80%
Most Likely 100% 100% 100% 100% 100% 100% 100% 100%
Pessimistic 120% 120% 120% 150% 120% 120% 120% 120%

R)  Transportation
Optimistic 90% 90% 90% 90% 90% 90% 90% 90%
Most Likely 100% 100% 100% 100% 100% 100% 100% 100%
Pessimistic 110% 110% 110% 110% 110% 110% 110% 110%

S)  D&D
Optimistic 90% 90% 90% 100% 90% 90% 90% 90%
Most Likely 100% 100% 100% 100% 100% 100% 100% 100%
Pessimistic 150% 150% 150% 100% 150% 150% 150% 150%

UNCERTAINITY DISTRIBUTIONS BY COST CATEGORY
COST CATEGORY FOR DISTRIBUTION CASE 3a CASE 4a CASE 4b
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SIMULATION RESULTS FOR 2060 NPV  
BASE CASE 1A:  NO NEW CONSTRUCTION AT Y-12 

 

Minimum $30,355,883,718 5% $33,762,335,646
Maximum $45,606,980,616 10% $34,409,639,348
Mean $37,055,521,662 15% $34,880,663,015
Std Dev $2,094,182,577 20% $35,283,771,315
Variance 4.3856E+18 25% $35,597,242,371
Skewness 0.259644261 30% $35,894,531,435
Kurtosis 3.117516022 35% $36,188,480,928
Median $36,993,108,871 40% $36,455,139,563
Mode $36,476,832,782 45% $36,725,984,541
Left X $33,762,335,646 50% $36,993,108,871
Left P 5% 55% $37,241,574,481
Right X $40,653,550,716 60% $37,505,006,098
Right P 95% 65% $37,765,949,877
Diff X $6,891,215,070 70% $38,056,433,311
Diff P 90% 75% $38,403,432,020
#Errors 0 80% $38,771,856,674
Filter Min Off 85% $39,234,927,492
Filter Max Off 90% $39,765,006,649
#Filtered 0 95% $40,653,550,716

Statistics Percentile
Summary Statistics for Case 1: No New Const 2060

 
 



Model Inputs, Distributions, and Results 

 D-9  

SIMULATION RESULTS FOR 2060 NPV  
BASE CASE 2A:  Y-12 NEW CONSTRUCTION 

 

Minimum $25,345,191,079 5% $27,944,817,441
Maximum $37,480,390,802 10% $28,477,401,534
Mean $30,566,602,224 15% $28,852,275,263
Std Dev $1,670,411,277 20% $29,135,961,094
Variance 2.79027E+18 25% $29,403,334,359
Skewness 0.255307216 30% $29,639,174,266
Kurtosis 3.099265598 35% $29,869,331,071
Median $30,506,877,007 40% $30,070,610,276
Mode $31,207,130,571 45% $30,302,358,845
Left X $27,944,817,441 50% $30,506,877,007
Left P 5% 55% $30,714,795,761
Right X $33,394,574,114 60% $30,923,307,553
Right P 95% 65% $31,144,997,879
Diff X $5,449,756,674 70% $31,372,257,209
Diff P 90% 75% $31,642,407,339
#Errors 0 80% $31,906,610,932
Filter Min Off 85% $32,305,795,250
Filter Max Off 90% $32,763,104,484
#Filtered 0 95% $33,394,574,114

Statistics Percentile
Summary Statistics for Case 2: Y12 to Y12 2060
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SIMULATION RESULTS FOR 2060 NPV  
BASE CASE 3A:  SRS 

 

Minimum $31,901,979,504 5% $34,956,638,848
Maximum $45,935,206,696 10% $35,606,481,306
Mean $38,024,306,769 15% $36,006,471,104
Std Dev $1,933,095,981 20% $36,378,859,244
Variance 3.73686E+18 25% $36,706,529,650
Skewness 0.216158396 30% $36,959,823,255
Kurtosis 3.077833864 35% $37,211,634,078
Median $37,973,326,447 40% $37,458,839,125
Mode $37,093,658,527 45% $37,708,104,452
Left X $34,956,638,848 50% $37,973,326,447
Left P 5% 55% $38,225,313,612
Right X $41,292,518,614 60% $38,464,753,659
Right P 95% 65% $38,708,055,512
Diff X $6,335,879,766 70% $38,966,021,651
Diff P 90% 75% $39,283,184,733
#Errors 0 80% $39,593,714,564
Filter Min Off 85% $40,029,951,312
Filter Max Off 90% $40,530,408,062
#Filtered 0 95% $41,292,518,614

Statistics Percentile
Summary Statistics for Case 3 Y12 to SRS 2060
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SIMULATION RESULTS FOR 2060 NPV  
BASE CASE 4A:  PANTEX (IP) 

 

Minimum $32,145,415,110 5% $35,540,493,941
Maximum $47,424,788,586 10% $36,188,220,670
Mean $38,808,787,675 15% $36,650,888,345
Std Dev $2,072,379,500 20% $37,067,734,627
Variance 4.29476E+18 25% $37,389,880,587
Skewness 0.236377196 30% $37,698,688,513
Kurtosis 3.113505178 35% $37,952,487,336
Median $38,735,261,043 40% $38,234,142,407
Mode $38,718,759,753 45% $38,476,079,783
Left X $35,540,493,941 50% $38,735,261,043
Left P 5% 55% $38,984,055,505
Right X $42,328,789,606 60% $39,265,874,053
Right P 95% 65% $39,531,479,103
Diff X $6,788,295,666 70% $39,804,059,982
Diff P 90% 75% $40,150,415,299
#Errors 0 80% $40,508,683,537
Filter Min Off 85% $40,967,474,430
Filter Max Off 90% $41,517,271,193
#Filtered 0 95% $42,328,789,606

Statistics Percentile
Summary Statistics for Case 4a: Y12 to PX (IP) 2060

 



Model Inputs, Distributions, and Results 

 D-12  

SIMULATION RESULTS FOR 2060 NPV  
BASE CASE 4B:  PANTEX (OP) 

 

Minimum $31,531,902,115 5% $34,601,574,247
Maximum $45,690,647,387 10% $35,226,871,977
Mean $37,609,162,256 15% $35,660,122,676
Std Dev $1,909,141,818 20% $35,970,561,421
Variance 3.64482E+18 25% $36,286,617,088
Skewness 0.229108925 30% $36,568,309,261
Kurtosis 3.114633978 35% $36,822,564,088
Median $37,544,734,633 40% $37,056,716,201
Mode $36,838,891,245 45% $37,303,736,859
Left X $34,601,574,247 50% $37,544,734,633
Left P 5% 55% $37,781,522,369
Right X $40,843,366,610 60% $38,019,354,908
Right P 95% 65% $38,278,277,084
Diff X $6,241,792,363 70% $38,551,996,291
Diff P 90% 75% $38,822,141,823
#Errors 0 80% $39,184,546,629
Filter Min Off 85% $39,579,357,503
Filter Max Off 90% $40,119,659,595
#Filtered 0 95% $40,843,366,610

Statistics Percentile
Summary Statistics for Case 4b: Y12 to PX (OP) 2060
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SIMULATION RESULTS FOR 2060 NPV CASE 1A 
NO D&D:  NO NEW CONSTRUCTION AT Y-12 

 

Minimum $30,355,883,718 5% $33,762,335,646
Maximum $45,606,980,616 10% $34,409,639,348
Mean $37,055,521,662 15% $34,880,663,015
Std Dev $2,094,182,577 20% $35,283,771,315
Variance 4.3856E+18 25% $35,597,242,371
Skewness 0.259644261 30% $35,894,531,435
Kurtosis 3.117516022 35% $36,188,480,928
Median $36,993,108,871 40% $36,455,139,563
Mode $36,476,832,782 45% $36,725,984,541
Left X $33,762,335,646 50% $36,993,108,871
Left P 5% 55% $37,241,574,481
Right X $40,653,550,716 60% $37,505,006,098
Right P 95% 65% $37,765,949,877
Diff X $6,891,215,070 70% $38,056,433,311
Diff P 90% 75% $38,403,432,020
#Errors 0 80% $38,771,856,674
Filter Min Off 85% $39,234,927,492
Filter Max Off 90% $39,765,006,649
#Filtered 0 95% $40,653,550,716

Statistics Percentile
Summary Statistics for Case 1: No New Const 2060
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SIMULATION RESULTS FOR 2060 NPV CASE 2A 
NO D&D:  Y-12 NEW CONSTRUCTION 

 

Minimum $25,018,028,809 5% $27,565,243,619
Maximum $36,930,643,589 10% $28,082,586,359
Mean $30,133,268,037 15% $28,449,163,399
Std Dev $1,639,894,785 20% $28,731,967,713
Variance 2.68925E+18 25% $28,991,082,361
Skewness 0.255833593 30% $29,222,904,166
Kurtosis 3.09934099 35% $29,447,514,370
Median $30,075,652,852 40% $29,645,556,108
Mode $29,504,247,988 45% $29,872,805,645
Left X $27,565,243,619 50% $30,075,652,852
Left P 5% 55% $30,278,709,468
Right X $32,909,425,451 60% $30,484,887,670
Right P 95% 65% $30,701,931,793
Diff X $5,344,181,832 70% $30,923,416,180
Diff P 90% 75% $31,186,018,101
#Errors 0 80% $31,447,124,159
Filter Min Off 85% $31,839,672,213
Filter Max Off 90% $32,295,789,319
#Filtered 0 95% $32,909,425,451

Statistics Percentile
Summary Statistics for Case 2: Y12 to Y12 2060
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SIMULATION RESULTS FOR 2060 NPV CASE 3A 
NO D&D:  SRS 

 

Minimum $27,888,504,344 5% $30,739,643,541
Maximum $40,704,866,507 10% $31,296,353,220
Mean $33,462,136,914 15% $31,667,292,422
Std Dev $1,707,768,269 20% $32,023,957,151
Variance 2.91647E+18 25% $32,291,775,495
Skewness 0.239996196 30% $32,523,167,816
Kurtosis 3.091106807 35% $32,740,832,785
Median $33,402,044,014 40% $32,958,745,714
Mode $33,508,778,929 45% $33,194,320,207
Left X $30,739,643,541 50% $33,402,044,014
Left P 5% 55% $33,602,785,491
Right X $36,345,871,933 60% $33,844,206,055
Right P 95% 65% $34,064,277,318
Diff X $5,606,228,392 70% $34,284,727,838
Diff P 90% 75% $34,560,409,765
#Errors 0 80% $34,875,679,635
Filter Min Off 85% $35,249,113,275
Filter Max Off 90% $35,689,677,958
#Filtered 0 95% $36,345,871,933

Statistics Percentile
Summary Statistics for Case 3 Y12 to SRS 2060
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SIMULATION RESULTS FOR 2060 NPV CASE 4A 
NO D&D:  PANTEX (IP) 

 

Minimum $28,601,898,531 5% $31,546,901,025
Maximum $41,730,046,635 10% $32,095,588,113
Mean $34,338,505,620 15% $32,501,110,125
Std Dev $1,780,525,864 20% $32,828,869,203
Variance 3.17027E+18 25% $33,116,564,019
Skewness 0.252744303 30% $33,385,183,566
Kurtosis 3.127558836 35% $33,592,795,521
Median $34,274,142,190 40% $33,819,406,839
Mode $33,574,635,904 45% $34,051,471,548
Left X $31,546,901,025 50% $34,274,142,190
Left P 5% 55% $34,498,018,665
Right X $37,374,908,605 60% $34,719,196,478
Right P 95% 65% $34,949,609,371
Diff X $5,828,007,580 70% $35,178,152,252
Diff P 90% 75% $35,489,204,832
#Errors 0 80% $35,793,252,748
Filter Min Off 85% $36,142,217,230
Filter Max Off 90% $36,671,725,942
#Filtered 0 95% $37,374,908,605

Statistics Percentile
Summary Statistics for Case 4a: Y12 to PX (IP) 2060
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SIMULATION RESULTS FOR 2060 NPV CASE 4B 
NO D&D:  PANTEX (OP) 

 

Minimum $27,774,398,216 5% $30,408,110,027
Maximum $40,095,024,817 10% $30,929,500,327
Mean $33,036,595,761 15% $31,283,470,696
Std Dev $1,683,346,678 20% $31,614,199,368
Variance 2.83366E+18 25% $31,877,763,184
Skewness 0.242006167 30% $32,115,686,389
Kurtosis 3.101706509 35% $32,326,771,509
Median $32,989,236,502 40% $32,541,456,282
Mode $32,747,327,126 45% $32,763,926,074
Left X $30,408,110,027 50% $32,989,236,502
Left P 5% 55% $33,186,953,905
Right X $35,907,360,478 60% $33,390,126,786
Right P 95% 65% $33,624,310,140
Diff X $5,499,250,451 70% $33,856,880,533
Diff P 90% 75% $34,112,171,724
#Errors 0 80% $34,403,055,930
Filter Min Off 85% $34,786,534,385
Filter Max Off 90% $35,238,916,920
#Filtered 0 95% $35,907,360,478

Statistics Percentile
Summary Statistics for Case 4b: Y12 to PX (OP) 2060
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SIMULATION RESULTS FOR 2060 NPV CASE 1A 
CONSTRAINED CONSTRUCTION:  NO NEW 
CONSTRUCTION AT Y-12 

 

Minimum $30,430,944,901 5% $33,764,666,289
Maximum $46,057,688,887 10% $34,416,576,180
Mean $37,055,699,749 15% $34,886,176,301
Std Dev $2,096,851,200 20% $35,266,605,066
Variance 4.39678E+18 25% $35,605,279,414
Skewness 0.272842583 30% $35,904,681,547
Kurtosis 3.121801639 35% $36,175,132,183
Median $36,959,827,780 40% $36,440,104,966
Mode $37,095,751,401 45% $36,699,451,204
Left X $33,764,666,289 50% $36,959,827,780
Left P 5% 55% $37,218,122,048
Right X $40,613,603,210 60% $37,490,120,484
Right P 95% 65% $37,769,002,878
Diff X $6,848,936,921 70% $38,057,733,271
Diff P 90% 75% $38,397,248,519
#Errors 0 80% $38,792,067,073
Filter Min Off 85% $39,260,481,423
Filter Max Off 90% $39,804,331,185
#Filtered 0 95% $40,613,603,210

Statistics Percentile
Summary Statistics for Case 1: No New Const 2060
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SIMULATION RESULTS FOR 2060 NPV CASE 2A 
Y-12 CONSTRAINED NEW CONSTRUCTION  

 

Minimum $25,683,146,617 5% $28,521,074,837
Maximum $38,615,781,368 10% $29,069,785,202
Mean $31,184,528,240 15% $29,454,495,053
Std Dev $1,681,014,334 20% $29,754,221,941
Variance 2.82581E+18 25% $30,020,624,422
Skewness 0.263133672 30% $30,253,627,632
Kurtosis 3.132388321 35% $30,477,836,908
Median $31,108,400,067 40% $30,696,710,847
Mode $30,872,807,960 45% $30,891,729,124
Left X $28,521,074,837 50% $31,108,400,067
Left P 5% 55% $31,327,221,248
Right X $34,058,888,766 60% $31,546,846,555
Right P 95% 65% $31,765,216,676
Diff X $5,537,813,929 70% $32,018,153,433
Diff P 90% 75% $32,264,064,484
#Errors 0 80% $32,549,974,323
Filter Min Off 85% $32,943,599,459
Filter Max Off 90% $33,368,529,116
#Filtered 0 95% $34,058,888,766

Statistics Percentile
Summary Statistics for Case 2: Y12 to Y12 2060
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SIMULATION RESULTS FOR 2060 NPV CASE 3A 
CONSTRAINED CONSTRUCTION SRS 

 

Minimum $31,437,745,145 5% $34,366,818,553
Maximum $44,947,530,419 10% $34,960,041,687
Mean $37,412,531,613 15% $35,405,772,552
Std Dev $1,930,778,843 20% $35,775,325,481
Variance 3.72791E+18 25% $36,091,879,970
Skewness 0.223688568 30% $36,362,760,258
Kurtosis 3.054356237 35% $36,596,861,459
Median $37,338,045,664 40% $36,854,260,600
Mode $37,279,309,525 45% $37,107,686,726
Left X $34,366,818,553 50% $37,338,045,664
Left P 5% 55% $37,586,862,655
Right X $40,726,343,994 60% $37,829,240,070
Right P 95% 65% $38,079,073,598
Diff X $6,359,525,441 70% $38,351,884,793
Diff P 90% 75% $38,671,700,796
#Errors 0 80% $39,003,325,692
Filter Min Off 85% $39,463,762,881
Filter Max Off 90% $39,921,004,769
#Filtered 0 95% $40,726,343,994

Statistics Percentile
Summary Statistics for Case 3: Y12 to SRS 2060
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SIMULATION RESULTS FOR 2060 NPV CASE 4A  
CONSTRAINED CONSTRUCTION:  PANTEX (IP) 

 

Minimum $32,071,865,484 5% $35,392,869,167
Maximum $47,446,686,873 10% $36,067,360,370
Mean $38,747,436,692 15% $36,546,845,213
Std Dev $2,131,944,124 20% $36,953,295,266
Variance 4.54519E+18 25% $37,282,740,166
Skewness 0.246780937 30% $37,575,041,662
Kurtosis 3.113134306 35% $37,852,032,402
Median $38,676,070,371 40% $38,120,649,266
Mode $37,834,143,298 45% $38,396,241,885
Left X $35,392,869,167 50% $38,676,070,371
Left P 5% 55% $38,929,614,880
Right X $42,409,111,860 60% $39,200,518,535
Right P 95% 65% $39,482,047,176
Diff X $7,016,242,693 70% $39,782,210,492
Diff P 90% 75% $40,123,116,924
#Errors 0 80% $40,507,762,617
Filter Min Off 85% $40,986,070,017
Filter Max Off 90% $41,527,033,996
#Filtered 0 95% $42,409,111,860

Statistics Percentile
Summary Statistics for Case 4a: Y12 to PX (IP) 2060
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SIMULATION RESULTS FOR 2060 NPV CASE 4B  
CONSTRAINED CONSTRUCTION PANTEX (OP) 

 

Minimum $30,790,646,028 5% $34,274,231,980
Maximum $45,530,710,171 10% $34,922,614,963
Mean $37,403,050,938 15% $35,344,728,609
Std Dev $1,980,323,527 20% $35,730,278,341
Variance 3.92168E+18 25% $36,043,387,110
Skewness 0.241392196 30% $36,323,227,049
Kurtosis 3.106082442 35% $36,590,686,048
Median $37,334,321,766 40% $36,818,053,075
Mode $36,342,907,443 45% $37,087,722,328
Left X $34,274,231,980 50% $37,334,321,766
Left P 5% 55% $37,574,617,202
Right X $40,793,752,336 60% $37,814,779,050
Right P 95% 65% $38,081,938,915
Diff X $6,519,520,355 70% $38,378,298,124
Diff P 90% 75% $38,687,911,115
#Errors 0 80% $39,032,427,241
Filter Min Off 85% $39,452,930,630
Filter Max Off 90% $40,008,795,091
#Filtered 0 95% $40,793,752,336

Statistics Percentile
Summary Statistics for Case 4b: Y12 to PX (OP) 2060
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SIMULATION RESULTS FOR 2060 NPV CASE 3A 
REDUCED S&M:  SRS 

 

Minimum $26,476,564,606 5% $28,704,048,618
Maximum $36,710,353,252 10% $29,172,978,583
Mean $30,997,926,401 15% $29,524,739,050
Std Dev $1,445,588,868 20% $29,769,807,359
Variance 2.08973E+18 25% $29,998,813,220
Skewness 0.235994144 30% $30,205,747,115
Kurtosis 3.077938066 35% $30,387,815,360
Median $30,950,532,724 40% $30,579,591,772
Mode $30,965,024,555 45% $30,762,966,837
Left X $28,704,048,618 50% $30,950,532,724
Left P 5% 55% $31,132,623,151
Right X $33,497,070,626 60% $31,304,499,998
Right P 95% 65% $31,497,125,297
Diff X $4,793,022,008 70% $31,695,185,210
Diff P 90% 75% $31,926,436,360
#Errors 0 80% $32,189,477,810
Filter Min Off 85% $32,520,372,965
Filter Max Off 90% $32,877,440,897
#Filtered 0 95% $33,497,070,626

Statistics Percentile
Summary Statistics for Case 3: Y12 to SRS 2060
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SIMULATION RESULTS FOR 2060 NPV CASE 4A 
REDUCED S&M:  PANTEX (IP) 

 

Minimum $27,448,656,368 5% $29,807,032,212
Maximum $38,339,139,792 10% $30,331,693,707
Mean $32,253,424,935 15% $30,654,137,812
Std Dev $1,549,192,186 20% $30,932,359,653
Variance 2.4E+18 25% $31,189,475,090
Skewness 0.233421482 30% $31,401,445,213
Kurtosis 3.095057282 35% $31,602,016,115
Median $32,187,671,875 40% $31,794,933,300
Mode $32,287,497,850 45% $32,005,312,966
Left X $29,807,032,212 50% $32,187,671,875
Left P 5% 55% $32,390,481,201
Right X $34,880,720,003 60% $32,587,378,561
Right P 95% 65% $32,792,634,400
Diff X $5,073,687,791 70% $33,021,581,793
Diff P 90% 75% $33,255,079,588
#Errors 0 80% $33,532,623,927
Filter Min Off 85% $33,879,426,342
Filter Max Off 90% $34,268,573,763
#Filtered 0 95% $34,880,720,003

Statistics Percentile
Summary Statistics for Case 4a: Y12 PX (IP) 2060
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SIMULATION RESULTS FOR 2060 NPV CASE 4B 
REDUCED S&M:  PANTEX (OP) 

 

Minimum $25,989,725,183 5% $28,347,385,818
Maximum $36,313,558,473 10% $28,851,387,380
Mean $30,633,387,440 15% $29,152,643,377
Std Dev $1,428,904,106 20% $29,446,217,926
Variance 2.04177E+18 25% $29,652,561,516
Skewness 0.238408268 30% $29,844,798,036
Kurtosis 3.111536072 35% $30,051,528,712
Median $30,582,158,763 40% $30,221,239,336
Mode $30,633,239,308 45% $30,393,828,493
Left X $28,347,385,818 50% $30,582,158,763
Left P 5% 55% $30,758,052,662
Right X $33,065,270,763 60% $30,937,590,056
Right P 95% 65% $31,123,726,179
Diff X $4,717,884,945 70% $31,332,443,939
Diff P 90% 75% $31,549,226,015
#Errors 0 80% $31,797,781,102
Filter Min Off 85% $32,119,746,382
Filter Max Off 90% $32,506,157,487
#Filtered 0 95% $33,065,270,763

Statistics Percentile
Summary Statistics for Case 4b: Y12 to PX (OP) 2060
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SIMULATION RESULTS FOR 2030 NPV CASE 1A 
BASE CASE:  Y-12 NO NEW CONSTRUCTION  

 

Minimum $20,118,844,683 5% $21,268,662,527
Maximum $24,525,666,002 10% $21,478,406,777
Mean $22,241,813,377 15% $21,624,760,691
Std Dev $594,617,538 20% $21,732,898,295
Variance 3.5357E+17 25% $21,837,778,249
Skewness 0.079583703 30% $21,930,680,739
Kurtosis 2.996758007 35% $22,006,933,522
Median $22,232,569,083 40% $22,083,280,751
Mode $22,333,931,502 45% $22,157,897,405
Left X $21,268,662,527 50% $22,232,569,083
Left P 5% 55% $22,311,852,131
Right X $23,222,713,527 60% $22,386,120,580
Right P 95% 65% $22,459,701,004
Diff X $1,954,051,001 70% $22,545,117,974
Diff P 90% 75% $22,637,642,464
#Errors 0 80% $22,747,371,820
Filter Min Off 85% $22,864,085,752
Filter Max Off 90% $23,011,405,894
#Filtered 0 95% $23,222,713,527

Summary Statistics for Case 1 2030
Statistics Percentile

 



Model Inputs, Distributions, and Results 

 D-27  

SIMULATION RESULTS FOR 2030 NPV  
BASE CASE 2A:  Y-12 NEW CONSTRUCTION 

 

Minimum $17,105,540,548 5% $17,872,600,486
Maximum $20,495,942,206 10% $18,035,921,461
Mean $18,649,521,612 15% $18,148,172,476
Std Dev $481,459,230 20% $18,239,324,970
Variance 2.31803E+17 25% $18,315,077,955
Skewness 0.106215976 30% $18,389,360,727
Kurtosis 3.005882161 35% $18,459,474,008
Median $18,645,415,583 40% $18,526,405,538
Mode $18,649,548,424 45% $18,586,887,189
Left X $17,872,600,486 50% $18,645,415,583
Left P 5% 55% $18,700,358,768
Right X $19,447,956,140 60% $18,760,604,618
Right P 95% 65% $18,824,131,066
Diff X $1,575,355,654 70% $18,893,140,136
Diff P 90% 75% $18,967,127,141
#Errors 0 80% $19,052,706,437
Filter Min Off 85% $19,144,599,321
Filter Max Off 90% $19,278,466,752
#Filtered 0 95% $19,447,956,140

Statistics Percentile
Summary Statistics for Case 2 2030
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SIMULATION RESULTS FOR 2030 NPV  
BASE CASE 3A:  SRS  

 

Minimum $22,382,774,725 5% $23,765,126,366
Maximum $27,990,377,658 10% $24,018,304,861
Mean $24,987,709,271 15% $24,188,444,953
Std Dev $759,794,451 20% $24,344,269,127
Variance 5.77288E+17 25% $24,467,742,932
Skewness 0.116618149 30% $24,580,662,736
Kurtosis 2.996820895 35% $24,690,395,458
Median $24,973,027,738 40% $24,773,825,901
Mode $24,821,912,671 45% $24,874,013,212
Left X $23,765,126,366 50% $24,973,027,738
Left P 5% 55% $25,079,226,766
Right X $26,237,827,894 60% $25,169,688,963
Right P 95% 65% $25,267,566,842
Diff X $2,472,701,528 70% $25,373,613,411
Diff P 90% 75% $25,483,557,774
#Errors 0 80% $25,632,346,888
Filter Min Off 85% $25,780,261,416
Filter Max Off 90% $25,977,691,889
#Filtered 0 95% $26,237,827,894

Statistics Percentile
Summary Statistics for Case 3 2030
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SIMULATION RESULTS FOR 2030 NPV  
BASE CASE 4A:  PANTEX (IP) 

 

Minimum $20,756,025,239 5% $21,919,003,515
Maximum $25,592,215,593 10% $22,154,836,669
Mean $22,996,960,544 15% $22,307,375,626
Std Dev $660,140,873 20% $22,429,290,572
Variance 4.35786E+17 25% $22,537,133,533
Skewness 0.136390053 30% $22,646,242,833
Kurtosis 3.032009515 35% $22,741,022,164
Median $22,992,824,566 40% $22,823,405,961
Mode $23,225,350,807 45% $22,902,100,604
Left X $21,919,003,515 50% $22,992,824,566
Left P 5% 55% $23,070,383,456
Right X $24,117,123,567 60% $23,147,294,529
Right P 95% 65% $23,230,903,995
Diff X $2,198,120,052 70% $23,325,696,378
Diff P 90% 75% $23,427,419,882
#Errors 0 80% $23,542,046,160
Filter Min Off 85% $23,669,002,516
Filter Max Off 90% $23,858,160,126
#Filtered 0 95% $24,117,123,567

Statistics Percentile
Summary Statistics for Case 4a 2030
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SIMULATION RESULTS FOR 2030 NPV  
BASE CASE 4B:  PANTEX (OP) 

 

Minimum $22,354,799,529 5% $23,645,508,351
Maximum $27,771,589,379 10% $23,912,462,933
Mean $24,870,739,243 15% $24,097,370,633
Std Dev $757,363,298 20% $24,232,353,909
Variance 5.73599E+17 25% $24,352,453,830
Skewness 0.125082983 30% $24,462,326,861
Kurtosis 3.057310862 35% $24,562,296,712
Median $24,862,280,754 40% $24,668,990,459
Mode $24,870,256,507 45% $24,761,977,481
Left X $23,645,508,351 50% $24,862,280,754
Left P 5% 55% $24,949,401,454
Right X $26,150,531,906 60% $25,045,640,445
Right P 95% 65% $25,147,987,176
Diff X $2,505,023,555 70% $25,259,335,312
Diff P 90% 75% $25,361,858,887
#Errors 0 80% $25,496,353,965
Filter Min Off 85% $25,660,184,182
Filter Max Off 90% $25,858,067,730
#Filtered 0 95% $26,150,531,906

Statistics Percentile
Summary Statistics for Case 4b 2030
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SIMULATION RESULTS FOR 2060 NPV CASE 1A 
NO ESCALATION:  Y-12 NO NEW CONSTRUCTION 

 

Minimum $28,385,694,752 5% $28,634,023,850
Maximum $29,495,585,409 10% $28,690,978,558
Mean $28,900,426,473 15% $28,730,567,671
Std Dev $162,868,228 20% $28,763,700,395
Variance 2.65261E+16 25% $28,790,815,691
Skewness 0.04936274 30% $28,814,174,301
Kurtosis 2.948356722 35% $28,837,260,147
Median $28,897,910,828 40% $28,857,024,923
Mode $28,882,670,908 45% $28,877,394,863
Left X $28,634,023,850 50% $28,897,910,828
Left P 5% 55% $28,920,282,768
Right X $29,168,234,773 60% $28,940,084,156
Right P 95% 65% $28,962,787,726
Diff X $534,210,923 70% $28,985,383,469
Diff P 90% 75% $29,010,588,303
#Errors 0 80% $29,039,096,138
Filter Min Off 85% $29,070,348,466
Filter Max Off 90% $29,109,847,614
#Filtered 0 95% $29,168,234,773

Statistics Percentile
Summary Statistics for Case 1: No New Const 2060
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SIMULATION RESULTS FOR 2060 NPV CASE 2A 
NO ESCALATION:  Y-12 NEW CONSTRUCTION 

 

Minimum $23,661,706,050 5% $24,030,492,742
Maximum $24,804,428,876 10% $24,075,109,684
Mean $24,246,591,540 15% $24,110,331,866
Std Dev $132,182,115 20% $24,136,936,599
Variance 1.74721E+16 25% $24,158,319,091
Skewness 0.015622992 30% $24,179,470,069
Kurtosis 3.205721634 35% $24,197,481,899
Median $24,246,098,248 40% $24,213,897,502
Mode $24,202,488,514 45% $24,228,968,334
Left X $24,030,492,742 50% $24,246,098,248
Left P 5% 55% $24,261,719,201
Right X $24,464,582,866 60% $24,278,741,629
Right P 95% 65% $24,295,776,392
Diff X $434,090,124 70% $24,314,843,021
Diff P 90% 75% $24,333,580,349
#Errors 0 80% $24,357,055,854
Filter Min Off 85% $24,382,655,505
Filter Max Off 90% $24,412,642,464
#Filtered 0 95% $24,464,582,866

Statistics Percentile
Summary Statistics for Case 2: Y12 to Y12 2060
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SIMULATION RESULTS FOR 2060 NPV CASE 3A 
NO ESCALATION:  SRS 

 

Minimum $29,920,527,531 5% $30,211,742,158
Maximum $31,225,388,720 10% $30,278,727,601
Mean $30,523,504,999 15% $30,323,894,650
Std Dev $191,618,954 20% $30,362,671,895
Variance 3.67178E+16 25% $30,392,840,858
Skewness 0.074743436 30% $30,420,673,235
Kurtosis 2.940001916 35% $30,447,633,246
Median $30,520,308,936 40% $30,471,292,025
Mode $30,546,583,593 45% $30,496,835,900
Left X $30,211,742,158 50% $30,520,308,936
Left P 5% 55% $30,544,881,214
Right X $30,841,442,286 60% $30,566,381,650
Right P 95% 65% $30,592,890,467
Diff X $629,700,128 70% $30,622,221,976
Diff P 90% 75% $30,655,380,430
#Errors 0 80% $30,686,791,284
Filter Min Off 85% $30,722,953,849
Filter Max Off 90% $30,770,904,215
#Filtered 0 95% $30,841,442,286

Statistics Percentile
Summary Statistics for Case 3: Y12 to SRS 2060
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SIMULATION RESULTS FOR 2060 NPV CASE 4A 
NO ESCALATION:  PANTEX (IP) 

 

Minimum $30,007,225,499 5% $30,308,357,441
Maximum $31,263,690,190 10% $30,370,774,221
Mean $30,603,661,813 15% $30,415,760,625
Std Dev $179,568,914 20% $30,447,613,021
Variance 3.2245E+16 25% $30,480,172,353
Skewness 0.008371206 30% $30,508,836,586
Kurtosis 2.819833528 35% $30,532,948,998
Median $30,603,733,550 40% $30,555,911,889
Mode $30,554,316,639 45% $30,578,693,884
Left X $30,308,357,441 50% $30,603,733,550
Left P 5% 55% $30,626,711,419
Right X $30,899,751,023 60% $30,648,413,456
Right P 95% 65% $30,671,704,076
Diff X $591,393,581 70% $30,699,202,019
Diff P 90% 75% $30,728,339,055
#Errors 0 80% $30,757,327,986
Filter Min Off 85% $30,792,654,847
Filter Max Off 90% $30,837,089,666
#Filtered 0 95% $30,899,751,023

Statistics Percentile
Summary Statistics for Case 4a: Y12 to PX (IP) 2060
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SIMULATION RESULTS FOR 2060 NPV CASE 4B 
NO ESCALATION:  PANTEX (OP) 

 

Minimum $29,515,039,071 5% $29,867,507,769
Maximum $30,865,636,283 10% $29,934,403,204
Mean $30,176,942,055 15% $29,982,969,108
Std Dev $189,509,615 20% $30,016,527,489
Variance 3.59139E+16 25% $30,048,456,087
Skewness 0.040400461 30% $30,076,300,260
Kurtosis 3.012819727 35% $30,101,934,500
Median $30,177,484,008 40% $30,127,577,151
Mode $30,084,197,263 45% $30,152,279,565
Left X $29,867,507,769 50% $30,177,484,008
Left P 5% 55% $30,199,396,957
Right X $30,489,724,466 60% $30,222,508,909
Right P 95% 65% $30,247,954,091
Diff X $622,216,697 70% $30,275,975,926
Diff P 90% 75% $30,304,736,709
#Errors 0 80% $30,337,898,728
Filter Min Off 85% $30,373,644,117
Filter Max Off 90% $30,421,119,110
#Filtered 0 95% $30,489,724,466

Statistics Percentile
Summary Statistics for Case 4b: Y12 to PX (OP) 2060
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Appendix E    
Abbreviations 

A/D assembly/disassembly 

AC analytical chemistry 

Be Beryllium 

BOP balance-of-plant 

CAIG Cost Analysis Improvement Group 

CAIRS Computerized Accident/Incident Reporting System  

CAT I/II security category I and hazard category II  

CCC Complex Command Center (Y-12) 

CD critical decision 

CHE conventional high explosive 

CMC consolidated manufacturing complex 

CMR Chemistry and Metallurgy Research Facility (LANL) 

CMRR-NF Chemistry and Metallurgy Research Replacement Nuclear 
Facility (LANL) 

CMRR-RLUOB CMR Replacement Radiological Laboratory and Utility and 
Office Building (LANL) 

CNPC Consolidated Nuclear Production Center 

CRF Component Re-qualification Facility for SNM 

CSA canned subassembly 

CTBT Comprehensive Test Ban Treaty 

CUC Consolidated Uranium Center 

D&D decontamination and decommissioning 

DBT design basis threat 

DoD Department of Defense 

DOE Department of Energy 

DP NNSA Office of Defense Programs 

DSB Defense Science Board 

DU depleted uranium 

ECF Portal Entry Control Facility 
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EH DOE Office of Environment, Safety, and Health 

EIS environmental impact statement  

EM DOE Office of Environmental Management 

ER environmental restoration 

ESH Environment, Safety, and Health 

FAF Federal Agent Facility 

FIMS Facilities Information Management System 

FIRP Facility Infrastructure Revitalization Program 

FTE full-time equivalent 

GDP Gaseous Diffusion Plant 

gsf gross square foot 

HE high explosives 

HEPF High Explosives Processing Facility 

HETF Hardened Engineering Test Facility (LLNL) 

HEU highly enriched uranium 

HEUMF Highly Enriched Uranium Materials Facility (Y-12) 

HLW high level waste 

IBCA independent business case analysis 

IFDP Integrated Facilities Disposition Project 

IHE insensitive high explosive 

IP inside PIDAS 

IPT integrated project team 

KCRIMS Kansas City Responsive Infrastructure Manufacturing and 
Sourcing Center 

LANL Los Alamos National Laboratory 

LCF latent cancer fatality 

LEP life extension program 

LLCE limited life component exchange 

LLNL Lawrence Livermore National Laboratory 

LLW low-level waste 

LSHT large-scale hydrodynamic testing 

M&A management and administration 

MC materials characterization 

MC&A material control and accountability 
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METF modern environmental test facilities 

MFFF Mixed Oxide Fuel Fabrication Facility (SRS) 

MPF materials processing facility 

NCP non-nuclear consolidation plan 

NDE non-destructive examination 

NE DOE/NNSA Office of Nuclear Energy 

NE nuclear energy 

NEO nuclear explosives operations 

NEP nuclear explosive package 

NEPA National Environmental Policy Act 

NN DOE/NNSA Office of Nuclear Nonproliferation 

NNSA National Nuclear Security Administration 

NPV net present value 

NR DOE/NNSA Office of Naval Reactors 

NTS Nevada Test Site 

NTWG Nuclear Transformation Working Group 

NWC nuclear weapons complex 

NWCITF Nuclear Weapons Complex Infrastructure Task Force 

NWSP nuclear weapon stockpile plan 

O&M operations and maintenance 

OP outside PIDAS 

OPC other project costs 

ORNL Oak Ridge National Laboratory 

OST NNSA Office of Secure Transportation (NA-15) 

PCD program control document 

PDCF Pit Disassembly and Conversion Facility (SRS) 

PDRD plant discretionary research and development 

PEIS programmatic environmental impact statement  

PERT program evaluation and review technique 

PIDAS Perimeter Intrusion Detection and Assessment System 

PPY pits per year 

Pu plutonium 

QMU quantification of margins and uncertainties 
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R&D research and development 

RCRA Resource Conservation and Recovery Act 

RLWTF radioactive liquid waste treatment  

RMA radioactive materials area  

ROD record of decision 

ROM rough order of magnitude 

RPV replacement plant value 

RRW reliable replacement warhead 

RWMC Radioactive Waste Management Complex (NTS) 

RWS and RANT radioactive solid waste handling 

S&M surveillance and maintenance 

SD standard deviation 

SEAB Secretary of Energy Advisory Board 

SIP Security Improvement Project 

SITS Systems Integration Technical Support 

SME subject matter expert 

SNL Sandia National Laboratories 

SNM special nuclear material (includes Pu and U) 

SPEIS supplemental PEIS 

SRS Savannah River Site 

TA technical area 

TEC total estimated cost 

TPC total project cost 

TRC total recordable case rate 

TRIPS Transportation Resource Integrated Planning System 

TRU transuranic 

U uranium 

UPF Uranium Processing Facility 

WAC waste acceptance criteria 

WCRRF waste characterization, reduction, and repackaging 

WFO work for others 

WIPP Waste Isolation Pilot Plant  

WR war reserve 
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WRAP waste receiving and processing 

WSB Waste Solidification Building 

Y-12 Y-12 National Security Complex 
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