Campaigns
Program Mission

The mission of the Stockpile Stewardship Program isto sustain U.S. nuclear deterrence by maintaining high
confidence in the Nation's nuclear weapons stockpile, in the absence of underground nuclear testing, through a
science-based program of assessment and certification.

Program Goal

The god of Campaigns, which are focused scientific and engineering efforts involving the three wegpons
laboratories (Los Alamos, Sandiaand Lawrence Livermore Nationa Laboratories), the Nevada Test Site, the
wespons production plants (Kansas City, Pantex, Y-12 Plant and the Savannah River Site), and selected
externd organizations, is to develop and maintain specia capabilities and tools needed for continued
certification of the stockpile, now and into the future, in the absence of underground nuclesr testing.

Program Objectives

The objective of these multi-year, multi-functiona campaignsisto provide the cgpability to address current or
future questions or issues concerning the stockpile by employing the best scientists and engineers, and using the
most advanced sciences and technologies. Campaigns focus research and development activities on clearly
defined deliverables, they have defined milestones, specific work plans, and specific goals. Production
readiness campaigns assure the Nuclear Wegpons Complex a means of developing and maintaining critica
manufacturing capabilities. In FY 2002, funding is requested for 17 individua campaigns, which dso include
funding requests for severd mgjor programmetic line-item congtruction projects.

Per formance M easur es

Achieve arobugt and vitd scientific, engineering and manufacturing cagpability to enable the future certification of
the nuclear weapon stockpile and the manufacture of nuclear weapon components under the nuclear testing
moratorium. (NS-2)

Significant Accomplishments and Program Shifts

During the past year, and continuing with the first year of budget and program execution in FY 2001, Defense
Programs continues to refine and improve the integr ated budget structure that wasinitiated in FY 2001. In
response to congressiond direction contained in the FY 2001 appropriation and authorization legidation,
Defense Programs has made severa changes to the budget structure. Some changes are merely a redlignment
of ongoing activities or projects. For example, activities previoudy included in the Advanced Smulation and
Computing component of RTBF have now been incorporated into the Advanced Smulation and Computing
campaign (previoudy the Defense Computing and Modeding campaign). Likewise, dl activities that support the
traditiond Inertid Confinement Fusion (ICF) program have been moved to the Inertid Confinement Fusion and
High Yield campaign. Congstent with FY 2001 congressiond direction, several mgor programmatic
congtruction projects have been co-located with the respective campaign for budget presentation. The Dud-
Axis Radiographic Hydrotest Facility project has been included in the Advanced Radiography campaign; the
Nationd Ignition Facility has been included with the ICF and High Yied campaign; the four smulation and
modeling projects have been included with the Advanced Smulation and Computing campaign; and the Tritium
Extraction Facility and the Accderator Production of Tritium projects have been included in the Tritium
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Readiness campaign. The name of the Certification in Hogtile Environments campaign has been changed to
Nuclear Survivability to better reflect the campaign goas. 1n addition, we have moved Directed Stockpile
Work activities associated with certifying a W88 pit and some associated activities within the Dynamic
Materids Properties campaign into the Pit Readiness campaign to form a it Manufacturing and Certification
campagn.

Within the new budget structure, there is no direct funding for Technology Partnerships. However, Defense
Programs will continue to utilize various technology partnerships within campaigns as a means to reach the gods
and objectives of the Stockpile Stewardship Program. Funding for ongoing Technology Partnerships activities
are budgeted for in the budget e ements they support. No funding is requested for the American Textile
Partnership or for the Advanced Computing Technology Inititive.

Significant accomplishments of the individual campaigns are described in the Detalled Judtification section.

Funding Profile

(dollars in thousands)

FY 2000 FY 2001 FY 2001

Comparable Original FY 2001 Comparable FY 2002
Campaigns Appropriation | Appropriation |Adjustments 2| Appropriation Request
Primary Certification ....... 28,197 41,400 5,922 47,322 55,530
Dynamic Materials Properties 58,211 74,408 -7,163 67,245 97,810
Advanced Radiography O&M 35,647 58,000 -6,428 51,572 60,510
97-D-102, Dual-Axis
Radiographic Hydrotest Facility 60,768 35,232 -78 35,154 0
Subtotal, Advanced
Radiography ............. 96,415 93,232 -6,506 86,726 60,510
Secondary Certification &
Nuclear Systems Margins . . . 41,914 52,964 -9,864 43,100 47,270
Enhanced Surety . . .. ...... 36,181 40,600 -6,560 34,040 34,797
Weapons Systems
Engineering Certification . - - . . 14,135 16,300 -964 15,336 24,043
Nuclear Survivability .......... 13,107 15,400 -801 14,599 19,050
Enhanced Surveillance . . . . .. 69,004 106,651 -4,610 102,041 82,333
Advanced Design & Production
Technologies . . .. ......... 73,617 75,735 4,819 80,554 75,533

& See Table Campaigns-1 for detailed explanation of FY 2001 Adjustments.
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Campaigns

ICF Ignition and High Yield
O&M

96-D-111, National Ignition
Facility

Subtotal, ICF Ignition and High
Yield

Advanced Simulation and
Computing O&M

01-D-101, Distributed
Information Systems
Laboratory

00-D-103, Terascale Simulation
Facility

00-D-105, Strategic Computing
Complex

00-D-107, Joint Computational
Engineering Laboratory

Subtotal, Advanced Simulation
& Computing

Pit Manufacturing and
Certification . . .. ..........

Secondary Readiness
HE/Assembly Readiness . . ..

Nonnuclear Readiness

Materials Readiness

Tritium Readiness O&M

98-D-125, Tritium Extraction
Facility

98-D-126, Accelerator
Production of Tritium, VL . . ..

Subtotal, Tritium Readiness . .

Total, Campaigns

Weapons Activities’Campaigns

(dollars in thousands)

FY 2000 FY 2001 FY 2001
Comparable Original FY 2001 Comparable FY 2002
Appropriation | Appropriation |Adjustments 2| Appropriation Request
218,915 250,500 -16,769 233,731 222,943
247,158 199,100 -1,845 197,255 245,000
466,073 449,600 -18,614 430,986 467,943
600,998 716,175 -38,831 677,344 711,185
0 2,300 -5 2,295 5,400
1,970 5,000 -111 4,889 5,000
31,902 56,000 -123 55,877 11,070
1,793 6,700 -15 6,685 5,377
636,663 786,175 -39,085 747,090 738,032
107,271 125,038 19,550 144,588 128,545
0 20,000 9,287 29,287 23,169
0 0 1,795 1,795 3,960
0 0 1,339 1,339 12,204
21,845 40,511 -28,751 11,760 1,209
99,680 77,000 -1,411 75,589 43,350
32,875 75,000 -165 74,835 81,125
35,863 15,000 -33 14,967 0
168,418 167,000 -1,609 165,391 124,475
1,831,051 2,105,014 -81,815 2,023,199 1,996,413
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Public Law Authorization:
Public Law 106-398, “Floyd D. Spence National Defense Authorization Act for FY 2001"
Public Law 106-377, “Energy and Water Development Appropriations Act for FY 2001"
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TABLE Campaigns-1

Campaigns

Primary
Certification

Dynamic Materials
Properties

Advanced
Radiography O&M

97-D-102, DARHT

Subtotal, Advanced
Radiography ... ..
Secondary Cert. &
Nuclear Systems
Margins

Enhanced Surety . .

Weapons Systems
Engineering
Certification

Nuclear Survivability

Enhanced
Surveillance

Campaigns
FY 2001 Adjustments & Compar abilities

(dollars in thousands)

FY 2002 Structure
Comparabilities

FY 2001

Original Safeguards & | Accounting/ | FY 2001 Microsystem Pit FY 2001 Revised

Appropriatio | General Security Definitional | Omnibus Infrastructure | Manufacturing JAdjustments FY 2001
n Reduction | Amendment | Adjustment | Rescission Readiness Certification (Subtotal) |Appropriation
41,400 -101 -2,577 8,704 -104 5,922 47,322
74,408 -183 -4,057 -2,173 -150 -600 -7,163 67,245
58,000 -9,620 -2,506 5,812 -114 -6,428 51,572
35,232 -78 -78 35,154
93,232 -9,620 -2,506 5,812 -192 0 0 -6,506 86,726
52,964 -131 -2,793 -6,845 -95 -9,864 43,100
40,600 -102 -1,440 -9,954 -64 5,000 -6,560 34,040
16,300 -40 -895 5 -34 -964 15,336
15,400 -38 -731 -32 -801 14,599
106,651 -270 -3,107 -1,008 -225 -4,610 102,041
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Campaigns

Advanced Design &

Production
Technologies

ICF Ignition and
High Yield O&M

96-D-111, NIF . . ..

Subtotal, ICF
Ignition and High
Yield

Advanced
Simulation and

Computing O&M . .
01-D-101, DISL. . .
00-D-103, TSF . . . .
00-D-105, SSC . ..
00-D-107, JCEL . . .

Subtotal, Advanced

Simulation &
Computing

Pit Manufacturing
and Certification

Secondary
Readiness

(dollars in thousands)

FY 2002 Structure
Comparabilities

FY 2001

Original Safeguards & | Accounting/ | FY 2001 Microsystem Pit FY 2001 Revised

Appropriatio | General Security Definitional Omnibus Infrastructure |Manufacturing JAdjustments FY 2001
n Reduction | Amendment | Adjustment | Rescission Readiness Certification | (Subtotal) |Appropriation
75,735 -195 -699 5,891 -178 4,819 80,554
250,500 -8,611 -7,643 -515 -16,769 233,731
199,100 -1,410 -435 -1,845 197,255
449,600 -8,611 -9,053 0 -950 0 0 -18,614 430,986
716,175 -9,275 -27,022 -1,041 -1,493 -38,831 677,344
2,300 -5 -5 2,295
5,000 -100 -11 -111 4,889
56,000 -123 -123 55,877
6,700 -15 -15 6,685
786,175 -9,275 -27,122 -1,041 -1,647 0 0 -39,085 747,090
125,038 -314 -4,424 -3,255 -257 27,800 19,550 144,588
20,000 9,352 -65 9,287 29,287
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Campaigns

HE/Assembly
Readiness

Nonnuclear
Readiness

Materials
Readiness

Tritium Readiness
O&M

98-D-125, TEF . . ..
98-D-126, APT ...

Subtotal, Tritium
Readiness

Subtotal,
Operations &
Maintenance . . . ..

Subtotal,
Construction

Total, Campaigns

(dollars in thousands)

FY 2002 Structure
Comparabilities

FY 2001

Original Safeguards & | Accounting/ | FY 2001 Microsystem Pit FY 2001 Revised

Appropriatio | General Security Definitional | Omnibus Infrastructure |Manufacturing JAdjustments FY 2001
n Reduction | Amendment | Adjustment | Rescission Readiness Certification | (Subtotal) |Appropriation
1,799 -4 1,795 1,795
1,342 -3 1,339 1,339
40,511 -445 -28,280 -26 -28,751 11,760
77,000 -198 -1,046 -167 -1,411 75,589
75,000 -165 -165 74,835
15,000 -33 -33 14,967
167,000 -198 -1,046 0 -365 0 -1,609 165,391
1,710,682 -29,078 -59,385 -19,651 -3,526 5,000 27,200 -79,440 1,631,242
394,332 0 -1,510 0 -865 0 -2,375 391,957
2,105,014 -29,078 -60,895 -19,651 -4,391 5,000 27,200 -81,815 2,023,199
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Campaigns:

Albuquerque Operations Office

Albuquerque Operations Office. . ... ..

Kansas City Plant

Los Alamos National Laboratory

Pantex Plant

Sandia National Laboratories . .......

Total, Albuquerque Operations Office

Chicago Operations Office

Argonne National Laboratories . .. .. ..

Brookhaven National Laboratory . . . . . .

Chicago Operations Office

Total, Chicago Operations Office . . . . . ..

Headquarters

National Engineering Technology Lab

Nevada Operations Office . .
Oakland Operations Office

General Atomics

Lawrence Berkeley National Laboratory

Lawrence Livermore National Laboratory

Naval Research Laboratory

Oakland Operations Office

University of Rochester/Laboratory for

Laser Energetics

Total, Oakland Operations Office. . .. ...

Weapons Activities/Campaigns

Funding by Site

(dollars in thousands)

FY 2000 FY 2001 FY 2002 $ Change | % Change
35,750 0 0 0 0.0%
13,092 32,917 40,006 7,089 21.5%

477,308 598,863 522,077 -76,786 -12.8%
7,632 18,083 15,036 -3,047 -16.9%
286,160 328,389 329,348 959 0.3%
819,942 978,252 906,467 -71,785 -7.3%
2,175 685 600 -85 -12.4%
44 0 0 0 0.0%
10,413 41,224 1,000 -40,224 -97.6%
12,632 41,909 1,600 -40,309 -96.2%
37,773 81,204 152,206 71,002 87.4%
2,000 0 0 0 0.0%
52,886 46,625 54,958 8,333 17.9%
10,083 8,000 7,622 -378 -4.7%
30,074 0 0 0 0.0%
709,948 638,648 678,285 39,637 6.2%
14,822 24,015 10,000 -14,015 -58.4%
6,575 8,192 8,335 143 1.7%
31,493 32,660 33,450 790 2.4%
802,995 711,515 737,692 26,177 3.7%
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Campaigns:
Oak Ridge Operations Office
Oak Ridge Operations Office
Oak Ridge National Laboratory
Office of Science and Technology
Y-12Plant . .......... .. ... .....
Total, Oak Ridge Operations Office . . . ..
Richland Operations Office
Pacific Northwest National Laboratory
Savannah River Operations Office
Savannah River Site . . ............

Total, Campaigns ... ..............

Weapons Activities/Campaigns

(dollars in thousands)

FY 2000 FY 2001 FY 2002 $ Change | % Change
2,279 0 0 0 0.0%
10,098 4,408 4,326 -82 -1.9%
150 150 156 6 4.0%
17,907 65,496 44,893 -20,603 -31.5%
30,434 70,054 49,375 -20,679 -29.5%
23,346 9,280 0 -9,280 -100.0%
49,043 84,360 94,115 9,755 11.6%
1,831,051 2,023,199 1,996,413 -26,786 -1.3%
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Primary Certification
Mission Supporting Goals and Objectives

Primary Certification supports experimentd activities to develop and implement the ability to certify, without
nuclear testing, rebuilt and aged primaries to within astated yield level. The campaign’s objective isto develop
and demondtrate the tools required to certify the performance and safety of any rebuilt or aged primary to a

specific yidd.
Funding Schedule

(dollars in thousands)

FY 2000 FY 2001 FY 2002 | $Change | % Change
Boost Physics .. ... 2,057 4,479 3,873 -606 -13.5%
Engineering Component Analysis .. .. .. 4,589 100 250 150 150.0%
Materials Science Integration and 10,746 13,581 13,770
Analysis .. ... ... oo 189 1.4%
Integrated Hydro Test Assessment . . . .. 5,880 1,175 3,855 2,680 228.1%
Subcritical Experiments . . ........... 1,000 24,510 29,599 5,089 20.8%
Legacy Data Analysis and Archiving . . .. 3,925 3,477 4,183 706 20.3%
Total, Primary Certification . .......... 28,197 47,322 55,530 8,208 17.3%

Per for mance M easur es

Performance will be demonstrated by:

. Evduating higoricd test datafor archiving.

. Assessing the effect of engineering and manufacturing technologies on pits.

. Conducting experiments and testing validated computationa models.

. Continuing development of an improved dynamic modd.

. Obtaining equation of state (EOS) and other data from subcritical experiments.
. Devedoping thermochemicaly based high explosve EOS.

Past achievements in this campaign include:

. OBOE 6 subcritical experiment fired successfully and yielded results definitive enough to diminate the
need to fire OBOE 7 before PIANO.

. OBOE 8 and PIANO will befired in FY 2001.

. Improvements were made to the radiographic scatter reducing collimator that alows flash x-ray
radiography of thick wespon geometry objects. This collimator will be used for radiographic
experiments when the Contained Firing Facility is completed in FY 2001.

. Two wegpon geometry hydros have been fired. Two more are planned during the remainder of
FY 2001.

. A new fiber optic diagnogtic for measuring high explosive burn front velocity was developed.

Weapons Activities’Campaigns
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Detailed Program Justification

(dollars in thousands)

FY 2000 | FY 2001 FY 2002

BOOSt PhySICS . ... 2,057 3,962 3,873
Develop an improved thermonuclear boost mode to support the campaign certification god.
Engineering Component Analysis ..................... 4,589 5,795 250

Assess theimpact of new manufacturing technol ogies on remanufactured components; and develop a pit
engineering evauation of each stockpile wegpon system.

Materials Science Integration and Analysis ............. 10,746 8,844 13,770

Vadlidate improved materias properties models and use these models to improve computationa predictions
of primary performance.

Integrated Hydro Test Assessment .................... 5,880 9,124 3,855

Conduct integrated hydrodynamic experiments to validate computational models and to demonstrate a
certification methodology for aged and remanufactured components.

Subcritical Experiments ......... ... 1,000 15,976 29,599
Conduct integrated subcritical experiments to measure the properties of remanufactured and aged pits.
Legacy Data Analysisand Archiving . .................. 3,925 3,621 4,183

Anayze higtorica nuclear test data and develop an ble archive of informetion relevant to the
certification of primariesin the enduring stockpile.

Total, Primary Certification .......................... 28,197 47,322 55,530

Explanation of Funding Changes from FY 2001 to FY 2002

FY 2002 vs.
FY 2001
($000)
Primary Certification
# I ncrease supports more complex integrated subcritica experiments for devel opment
of smulation codes and weagpon certification. In FY 2002, dl costs for subcritical
experiments conducted by LLNL have been consolidated into this campaign while
funding for other primary certification activities has been decreased and redirected to
Directed Stockpile Work activities. . .. ... 8,208
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FY 2002 vs.
Fy 2001
($000)

Total Funding Change, Primary Certification ................................ 8,208
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Capital Operating Expenses & Construction Summary

Capital Operating Expenses 2

(dollars in thousands)

FY 2000 FY 2001 FY 2002 $ Change |% Change
General Plant Projects . . .. ....... 0 0 0 N/A
Capital Equipment . .. ........... 116 154 154 0%
Total, Capital Operating Expenses . . 116 154 154 0%
Congtruction Projects
(dollars in thousands)
Total
Estimated | Prior Year Unapprop-
Cost Approp- riated
(TEC) riations FY 2000 | FY 2001 |FY 2002 Balance
Total, Construction 0 0 0 0 0 0

@Since funds are appropriated for Operations and Maintenance, which includes operating
expenses, capital equipment and general plant projects, we no longer budget separately for capital
equipment and general plant projects. FY 2001 and FY 2002 funding shown reflects estimates based on
actual FY2000 obligations.
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Dynamic Materials Properties
Mission Supporting Goals and Objectives

Dynamic Materias Properties supports the development of physics-based, experimentaly vaidated physica
data and materials models of dl stockpile materids, a the level of accuracy required by the other campaigns.
The campaign’s objective is to develop experimentaly vaidated predictive materias models and physicd data
of al materids required to assess the performance, safety, and reliability of stockpiled weapons.

Funding Schedule

(dollars in thousands)

FY 2000 FY 2001 FY 2002 $ Change | % Change
Stockpile Materials Equation of State
(EOS), Melt, and Phase Transitions . ... 12,875 16,684 18,196 1,512 9.1%
Constitutive Properties of Metals:
Strength, Spall, and Ejecta. . . ........ 20,594 23,350 35,185 11,835 50.7%
High Explosives (HE) Performance and
Safety; Dynamic Loading of Foams and
Organics . . ..., 12,007 12,952 16,174 3,222 24.9%
Materials Processing, Properties and
Performance .. ................... 4,882 10,799 9,895 -904 -8.4%
University Partnerships . ............ 7,392 2,500 16,700 14,200 568.0%
Physical Data Computational Support . . . 461 460 156 -304 -66.1%
Nanoscience . .. .................. 0 500 1,504 1,004 200.8%
Total, Dynamic Materials . ........... 58,211 67,245 97,810 30,565 45.5%
Performance M easur es
Performance will be demongtrated by:
. Extending measurements of the high-pressure / high-temperature phase diagram of - plutonium and

hydrogen.

. Measuring the dynamic materids properties of plutonium at the Joint Actinides Shock Physics
Experimental Research (JASPER) facility a the Nevada Test Site (NTS).

. Performing Isentropic Compression Experiments (ICE) on stockpile-relevant materias beyond 100
Gpa.

. Performing measurements of fundamenta plutonium materias propertiesin support of pit manufacturing
and qudification.

. Measuring dynamic strength of materids, experimentaly characterizing gecta, and performing dynamic

measurements of interfacia interactionsin wegpons materids.
. Egtablishing experimenta techniques to benchmark grain-scae high-explosives to vdidate fundamenta

Weapons ActivitiessCampaigns/
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physics-based materials moddls.

Maintaining arobust user program for stockpile stewardship and basic research a the Los Alamos
Neutron Science Center (LANSCE) fecility.

Cregting ajoint theoretical, smulation, and experimenta materias science program to predict the
process ng/structure/properties rel ationships that control the performance of surfaces and interfaces for
microsystems.

Padt achievementsin this campaign include:

Measured sound speed in shocked deuterium (D) that are congstent with the “ soft” Huguenot

measured on NOVA. _ _ N
Provided technical assistance and guidance to the successful completion of the JASPER facility at NTS.

Determined the pressure-temperature (p, T) dependence of the large volume collapse trangitionsin Pr

up to 900 K at high pressures. _ . .
Successfully obtained and analyzed data on gjecta and spal from several Ula experimentsin the

OBOE sies.
Vdidated anew high explosive reactive flow modedl for LX-17. _ _
Combined LAN and x-ray spectrographic techniques with ultrasonic methods to determine the

high pressure and temperature properties for a new molybdenum equation of state in preparation for

plutonium experiments. o _
Used intermediate strain-rate condtitutive response data to develop a new plutonium strength mode to

be incorporated in weapons smulation codes. Developed techniques to use magneticaly driven

I sentropic Compression Experiments (ICE) on the Z-accelerator to obtain high pressure equation of
date and strength data, by completing proof of principle measurements on aluminum up to 150 Gpa.
Measured shock EOS properties on Deuterium to 63 Gpa using flyer-plate techniques on the
Z-accelerator.

Evduated wear and mechanica performance of dectro-composite and nano-laminated LIGA structures.
Determined condtitutive properties of ceramic materids during sintering.
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Detailed Program Justification

FY 2001 Item of Congressiona Interest: The FY 2001 appropriations act added $10 million for multi-
campaign-supporting physics demongtrations for the Atlas pulsed power facility at the Los Alamos Nationa
Laboratory (LANL) and the Nevada Test Site (NTS). The funding will be used to initiate operations on Atlas
at LANL and begin an experimental campaign to achieve the deliverables required for the Primary Certification,
Dynamic Materids Properties, and Secondary Certification campaigns. A joint team of personnel from LANL,
Bechtel Nevada, other laboratories, and the Nevada Operations Office are working on the details of the plan to
relocate Atlas to an optimum Ste at the NTS and operate it as a multi-user facility in a cost-effective and
schedule-effective manner. The actua relocation cogts are funded under the Project Engineering and Design
(PED) condruction lineitem, 01-D-103, where FY 2001 funding was appropriated for that purpose.

(dollars in thousands)

FY 2000 | FY 2001 FY 2002

Stockpile M aterials Equation of State (EOS), Médt, and
PhaseTrangtions ................cciiiiiiiinnn.... 12,875 16,684 18,196

Develop physics-based and experimentally-validated data and models for the thermodynamic properties
(EOS, mdt, phase diagram) of stockpile materids, with emphasis on metds plutonium and other relevant
metals, and hydrogen.

Constitutive Properties of Metals. Strength, Spall, and
Ejecta . ..o 20,594 23,350 35,185

Develop physics-based and experimentally vaidated data and multi-length-scale models for the mechanica
condtitutive properties and dynamic response of stockpile materids, with emphasis on plutonium and other
metas. Includes $3.5 million to accommodate measurements of fundamental materids properties of
plutonium in support of pit manufacturing and certification.

High Explosives (HE) Performance and Safety; Dynamic
Loadingof Foamsand Organics ... ..............ovun.. 12,007 12,952 16,174

Develop physics-based and experimentally vdidated data and modes for high explosves, organics and
foams as they specificdly affect performance and safety.

Materials Processing, Propertiesand Performance ....... 4,882 10,799 9,895

Develop a quantitative understanding of how process variables determine the microstructure and composition
of materids that ultimately control their critica performance properties.
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Universty Partnerships ..., 7,392 2,500 16,700

Conduct university partnerships through a competitively funded program in materials and other research and
experimentd stockpile sewardship sciences. A number of universties have shown interest in such a
program, and the Department agrees that it isimportant to increase the level of effort in these types of
univergity activities.

Physical Data Computational Support .................. 461 460 156
Provide physica data computationa user support.

NaNOSCIENCE .« v vttt 0 500 1,504

Develop scientific understanding of novel classes of nanoscale materias structures, properties, and
processing techniques, in addition to developing new characterization and synthesis tools for nanostructured
meaterias.

Total, Dynamic MaterialsProperties .................. 58,211 67,245 97,810

Explanation of Funding Changesfrom FY 2001 to FY 2002

FY 2002 vs.
FY 2001
(3000)
Dynamic Materials Properties
# I ncrease accommodates more extensive and comprehensive determination of
fundamenta plutonium materids properties, including equation of date, phase
diagram and condtitutive properties, and materia s-response under high-pressure,
high temperature, and dynamic loading conditions . ......................... 12,865
# Increase supports expansion of current university partnerships program in
experimental science of relevance to the stockpile slewardship program. . ........ 14,200
# I ncrease accommodates measurements of fundamental materias properties of
plutonium in support of pit manufacturing and certification . ................... 3,500
Total Funding Change, Dynamic MaterialsProperties .............. ... ... ..., 30,565

Weapons ActivitiessCampaigns/
Dynamic Materials Properties FY 2002 Congressional Budget



Capital Operating Expenses & Construction Summary

Capital Operating Expenses 2

(dollars in thousands)

FY 2000 FY 2001 FY 2002 $ Change |% Change
General Plant Projects . . .. ....... 0 0 0 N/A
Capital Equipment . .. ........... 53 70 70 0 0%
Total, Capital Operating Expenses . . 53 70 70 0 0%
Construction Projects
(dollars in thousands)
Total
Estimated | Prior Year Unapprop-
Cost Approp- riated
(TEC) riations FY 2000 | FY 2001 FY 2002 Balance
Total, Construction 0 0 0 0 0 0

@Since funds are appropriated for Operations and Maintenance, which includes operating

expenses, capital equipment and general plant projects, we no longer budget separately for capital
equipment and general plant projects. FY 2001 and FY 2002 funding shown reflects estimates based on

actual FY2000 obligations.
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Advanced Radiography
Mission Supporting Goals and Objectives

Advanced Radiography supports research and development technologies for multi-view, time-gated images of
imploding surrogate primaries, with sufficient patia resolution to resolve uncertainties in primary performance.
This utilizes advanced multi-time, multi-view, x-ray diagnostic techniques on the Dud-Axis Radiographic
Hydrotest Facility (DARHT), and further development and evaluation of proton radiography techniques. The
campaign’s objective is to provide the technology to obtain 3-D motion pictures of imploding surrogate
primaries.

Funding Schedule

(dollars in thousands)

FY 2000 FY 2001 FY 2002 $ Change | % Change
DARHT Optimization . .............. 8,305 12,910 14,709 1,799 13.9%
Simulation and Analysis . . . .......... 4,950 3,434 5,159 1,725 50.2%
Provide Required Materials . .. ........ 74 4,569 13,958 9,389 205.5%
Advanced Radiography Requirements and
Technology Development . ........... 22,318 29,022 21,684 -7,338 -25.3%
Vessel Development and Certification . . . 0 1,637 5,000 3,363 205.4%
CONSHUCHON « « « e oo eeeeeee e e 60,768 35,154 0 -35,154 -100.0%
Total, Advanced Radiography ......... 96,415 86,726 60,510 -26,216 -30.2%

Performance M easur es

Performance will be demongtrated by:

. Achieving optimumyminimum spot Sze on aDARHT | target.

. Completing design of a multi-pulse target for DARHT 1.

. Completing evauation of requirements for an advanced radiography facility.
. Identifying a preferred long-term materia source.

. Devedoping plans and technologies for multi-axis confinement sysems.

Pagt achievements in this campaign indude:

. Radiographed burning high explosives with protons at LANSCE, demondtrating features of proton
radiography including time dependence and obtaining direct data on a stockpile performance issue.
. Demongrated severd capabilities key to DARHT optimization a the ETA-I1 accderator, including:

- Firg solid-gtate kicker pulser with 2 kA dectron beam, marking the first time that solid-state
technology has been used with areativistic eectron beam as aload.
- Production of submillimeter x-ray spot Sze on a Tantalum X-ray converter target.
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- Firg double pulse target experiments and demonstration of backstreaming ion suppression.

. Performed benchmarking ca culations on the effect of background gas on dectron beam stability using
the DARHT fird axis.

. Developed, procured, and fabricated the diagnostics that will be used to measure long-pulse beam
parameters during commissioning of the DARHT second axisinjector.

. Performed validation of the DARHT second axis accelerator cdl design, vacuum integrity, beam loss
effects, and diagnogtic utility usng the THOR machine.

. Completed severa high-precision experiments at the Duke Free-Election Laser facility to measure total
photon absorption cross sections at various energies for the materials copper and tungsten, providing
very precise cross sections in support of capability to perform highly accurate smulations.

. Deveopment of a deterministic modd for calculating proton radiographs incorporating multiple
Coulomb scattering, energy loss, magnetic beam-line mapping, and scattering angle cuts.

. Combined PIC (electromagnetic) and MCNP (transport) computer codes in static form to smulate e-
beam/target interactions, bremsstrahlung X-ray production, and transport through an object onto a
detector.

. Implemented inverse recongtruction accounting for object tilt and applied to anayze X-ray and proton
radiographs with tilt up to 45 degrees.

. Completed initid modeing effort on materid loss/supply rate estimates

. Completed draft pre-conceptua design report for Advanced Hydrotest Facility (AHF) project.

. Completed 4 key trade studies on synchotron design, beam transport systems, power supplies, and site
configuration to develop options for lower project cost for the Advanced Hydrotest Facility project.

. Design and development of a haf-scale windowless, duminum-composite containment vessd in support
of multi-axis radiography systems.
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Detailed Program Justification

FY 2001 Item of Congressiond Interest: The FY 2001 appropriations act added $15 million to support

research, development and pre-conceptua design studies leading to an Advanced Hydrodynamic Testing
fadlity. Thisfunding isbeing used to:

Revise four key trade studies on: Synchrotron Design; Room-temperature and Super-conducting Beam
Trangport systems, Power supply and grid; and Site configuration.

Develop and implement Inter-Laboratory Advanced Hydrotest Facility collaboration agreement with
LLNL.

Conduct Technica Advisory Group (TAG) Review of acceerator and beam transport design options.
Support an Externd Advisory Committee (EAC) review of the Proton Radiography Technica
Contract.

Begin Engineering Development and Demondration (ED& D) activities.

Complete Integrated Design Study Phase.

During FY 2002, Defense Programs may initiate a conceptuad design for an AHF, which is expected to cost
sgnificantly in excess of $3 million.

(ddllarsin thousands)

FY 2000 | FY 2001 | FY 2002

DARHT Optimization ..., 8,305 12,910 14,709

Optimize experimental use of DARHT. Tasks comprising this effort encompass: reduction of first axis x-ray
oot sze to explore awider variety of hydrodynamic phenomena that requires extremely high resolution; and
optimizing the second axis detectors and the x-ray source to enhance qudity of dynamic images.

Smulationand Analysis . ........ .. 4,950 3,434 5,159

Develop and gpply comprehensive radiographic smulation and anaysis toals, including accurate smulation
capability for x-ray and proton trangport, efficient and accurate techniques for characterizing radiographic
data, and forward and inverse modding capabilities to andyze radiographs.

ProvideRequired Materials .. ............ ...t 74 4,569 13,958

Develop and implement a plan for materids. Increasein FY 2002 supports development of enhanced
recovery techniques and processing capabilities at LANL and development of separation capabilities at
LLNL.

Advanced Radiography Requirements and Technology
Development . ........... i 22,318 29,022 21,684
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Evaluate, design, and develop advanced radiographic capabilities to provide improved data from
hydrodynamic tests to reduce uncertainty in code vaidation. This focuses on the development of proton
radiography technology, including research and development required for a proton-based advanced
hydrotest facility.

Vessdl Development and Certification ................. 0 1,637 5,000
Begin development and certification of experimenta vessds suitable for use in multi-axis radiography.
CONSruCtioN ..o ot 60,768 35,154 0

97-D-102, Dua-Axis Radiographic Hydrotest Facility, LANL. Fina funding for DARHT was appropriated
in FY 2001, and this campaign is currently optimizing the first axis beam on DARHT, which became
operaiond in July 1999. Additiond funding of $6.1 million was provided for DARHT in the Cerro Grande
Fire gppropriation account to mitigate the impacts of the fire on this project.

Total, Advanced Radiography . ....................... 96,415 86,726 60,510

Explanation of Funding Changes from FY 2001 to FY 2002

FY 2002 vs.
FY 2001
($000)
Advanced Radiography
# Increase reflects the trangtion to full operation of the DARHT experimenta facility
and supports additiona research and development of technologies supporting
advanced radiography capahilities, specificaly in the areas of materids, confinement
gydems and SMUIaion . . ... oo 8,938
# Decrease in congruction funding in FY 2002 reflects completion of funding for the
DARHT line-item congtruction project in FY 2001 .. .............vinn... -35,154
Total Funding Change, Advanced Radiography ............ .. ... .. ... .. ... -26,216
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Capital Operating Expenses & Construction Summary

Capital Operating Expenses?

(dollars in thousands)

FY 2000 FY 2001 FY 2002 $ Change |% Change

General Plant Projects . . .. ....... 0 0 0 0 N/A
Capital Equipment . .. ........... 0 450 450 0 0%
Total, Capital Operating Expenses . . 0 450 450 0 0%

Condtruction Projects

(dollars in thousands)

Total

Estimated | Prior Year Unapprop-
Cost Approp- riated
(TEC) riations FY 2000 | FY 2001 FY 2002 Balance

97-D-102, Dual-Axis Radiographic
Hydrotest Facility, LANL 259,622 163,700 60,768 35,154 0 0

Magjor Items of Equipment (TEC $2 million or greater)

(dollars in thousands)

Total
Estimated |Prior Year
Cost Approp- Acceptance
(TEC) riations FY 2000 FY 2001 FY 2002 Date
Switchyard Kicker . .......... 3,400 0 0 1,700 1,200 FY 2003
Total, Major Items of Equipment 3,400 0 0 1,700 1,200

The Switchyard Kicker is a pulsed dectromagnetic deflecting device which will provide the capability for
rapid switching of the LANSCE accelerator high energy beam between two beamlines. Thiswill enable red
time beam sharing between the proton radiography facility in line C and other operations, most notably those
at the Manue Lujan Neutron Scaitering Center. This device will alow both facilities to operate
independently, therefore increasing the productivity a both locations.

@Since funds are appropriated for Operations and Maintenance, which includes operating
expenses, capital equipment and general plant projects, we no longer budget separately for capital
equipment and general plant projects. FY 2001 and FY 2002 funding shown reflects estimates based on
actual FY2000 obligations.
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Secondary Certification and Nuclear Systems Margins
Mission Supporting Goals and Objectives

Secondary Certification and Nuclear Systems Marginsincludes theoreticad understanding, dong with
experimental and computationd activities, to achieve the campaign’s objective of determining and documenting
the minimum primary factors necessary to produce amilitarily effective wegpon.

Funding Schedule

(dollars in thousands)

FY 2000 FY 2001 FY 2002 $ Change | % Change
Radiation Source . . .. .............. 10,761 9,275 8,925 -350 -3.8%
Initial Radiation Case Dynamics . ...... 3,778 3,970 6,500 2,530 63.7%
Radiation Flow . .................. 16,055 13,336 19,689 6,353 47.6%
Secondary Performance . . . .......... 9,327 12,245 8,219 -4,026 -32.9%
University Grants/Other Support . . ... .. 1,993 4,274 3,937 -337 -7.9%
Total, Secondary Certification and Nuclear
Systems Margins . . ......... ... 41,914 43,100 47,270 4,170 9.7%

Performance M easures
Performance will be demonstrated by:

. Identifying previoudy conducted underground tests and aboveground experiments with relevant data,
and completing the planned andysis of those tests and experiments.

. Completing the planned activities for the reevauation of primary-yield determination (radiochemistry
and prompt diagnostics andlyss).

. Completing the planned activities for the eva uation of materid-property sengtivities on secondary
performance.

. Identifying issues and relevant underground test data associated with features and aging, and aso

important to margina performance.

Pagt achievementsin this campaion incdlude:

. Initid evauations of the sengtivities of secondaries to materid property uncertainties were completed in
relation to characterizing the radiation source and radiation flow.

. Underground testing and low energy density above ground experimental data were identified in support
of better understanding of initia radiation-case dynamics.

. Initid designsfor low energy dengty AGEX experiments were completed.

. Re-andyds of ardevant past UGT was completed in support of a better understanding of secondary
radiation flow.
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. Initid high energy density AGEX experiments contributing to understanding secondary performance
were conducted on Omegaand Z.

. UGT data rdevant to supporting establishment of modern computational secondary basdines was
identified.
. Performed a series of high explosive detonation "integrated experiments’ both at Z and & Omega.

Results are helping advanced smulation and computing code vaidetion efforts and serve as a proof-of-
principle for follow-on experiments that will help address various current Directed Stockpile Work
iSsues.

. LANSCE (n,2n) neutron cross section measurements on Pu-239 are nearly complete. These data are
used in improved primary yield determination.
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Detailed Program Justification

(dollars in thousands)

FY 2000 | FY 2001 FY 2002

Radiation SOUrCe - - -« v o v i e 10,761 9,275 8,925

Develop avalidated, predictive computationa capability for primary radiation emisson, and complete a
modern re-evauation of primary outputs.

Initial Radiation CaseDynamics ...................... 3,778 3,970 6,500

Determine the effects of high explosive-induced case dynamics and experimentaly determine ditribution for
full-5ze sysems.

Radiation FIOW. . . .« oo oo 16,055 13,336 19,689

Determine other effects of energy flow, including a vaidated predictive modd capability for energy flow
associated with primary explosion through to secondary explosion, and develop advanced energy-flow
diagnogtics for use on NIF and other AGEX facilities.

Secondary Performance ......... ... ... i, 9,327 12,245 8,219

Determine performance of nomind, aged, and rebuilt secondaries, including development of avalidated
predictive cgpability to interpret measurements associated with underground tests, implement advanced
computationd techniques, develop advanced hydrodynamic diagnostics, and support related university
activities.

University GrantgOther Support ...................... 1,993 4,274 3,937

Headquarters supported activities include university grants in high energy density science and support of
critica technica needs.

Total, Secondary Certification ........................ 41,914 43,100 47,270

Explanation of Funding Changesfrom FY 2001 to FY 2002

FY 2002 vs.
FY 2001
($000)
Secondary Certification and Nuclear Systems Margins
# Increase augments efforts toward providing modern computationa baselines for
stockpile wegpon systems and needed experimenta diagnostic and shot fielding
support for the Atlas pulsed power machine in Nevada. Activities were dso
reigned into this campaign to better reflect actud work .. .............. ... .. 4,170
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Total Funding Change, Secondary Certification and Nuclear SystemsMargins . ... 4,170

Weapons ActivitiessCampaigns/
Secondary Certification & Nuclear SystemsMargins FY 2002 Congressional Budget



Capital Operating Expenses & Construction Summary
Capital Operating Expenses 2

(dollars in thousands)

FY 2000 FY 2001 FY 2002 $ Change |% Change

General Plant Projects . . .. ....... 0 0 0 0 N/A
Capital Equipment . .. ........... 670 889 889 0 0%
Total, Capital Operating Expenses . . 670 889 889 0 0%

Congtruction Projects

(dollars in thousands)

Total
Estimated | Prior Year Unapprop-
Cost Approp- riated
(TEC) riations FY 2000 | FY 2001 FY 2002 Balance
Total, Construction 0 0 0 0 0 0

@Since funds are appropriated for Operations and Maintenance, which includes operating
expenses, capital equipment and general plant projects, we no longer budget separately for capital
equipment and general plant projects. FY 2001 and FY 2002 funding shown reflects estimates based on
actual FY2000 obligations.
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Enhanced Surety
Mission Supporting Goals and Objectives

Enhanced Surety provides vdidated technology for inclusion in the stockpile refurbishment program to assure
that modern nuclear safety standards are fully met and to provide anew level of use-denid performance. The

campalgn’s objective is to demonstrate enhanced use-denid and advanced initiation options for the entire
stockpile.

Funding Schedule

(dollars in thousands)

FY 2000 FY 2001 FY 2002 $ Change | % Change
Advanced Initiation 18,790 20,651 21,149 498 2.4%
Enhanced Use Denial 17,391 13,389 13,648 259 1.9%
Total, Enhanced Surety ............. 36,181 34,040 34,797 757 2.2%

Performance M easures
Performance will be demonstrated by:

. Deveoping Full Scale Engineering Devel opment-reedy technologies for improved surety options for the
W80 and W76 systems that:
- employ a container test-bed for evauation of use-denid technologies, and
- continue development of amicro-firing system advanced strong link for the W80.
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Detailed Program Justification

(ddllarsin thousands)

FY 2000 | FY 2001 | FY 2002

Advanced Initiation ... 18,790 20,651 21,149

Develop and demondrate advanced initiation options, to include new concepts in stronglinks and firing
systems, which would provide a higher assessed level of nuclear detonation safety.

Enhanced UseDenial ........covivrinniiiiinn, 17,391 13,389 13,648

Develop and demonstrate enhanced use denid options, internad and externa to the warhead, which would
provide a higher assessed level of performance.

Total, Enhanced Surety . . ... 36,181 34,040 34,797

Explanation of Funding Changesfrom FY 2001 to FY 2002

FY 2002 vs.
FY 2001
(3000)
Enhanced Surety
# I ncrease supports acceptance and testing of weapon surety subsystems based on
LIGA (German acronym for atechnique of fabricating smal parts with high
precision) and micro system technologies, advanced-contai ner-concept testing and
eva uation; and component supplier development and qudification. ............. 757
Total Funding Change, Enhanced Surety .. ... 757
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Capital Operating Expenses & Construction Summary

Capital Operating Expenses 2

(dollars in thousands)

FY 2000 FY 2001 FY 2002 $ Change |% Change
General Plant Projects . . .. ....... 0 0 0 N/A
Capital Equipment . .. ........... 124 164 164 0 0%
Total, Capital Operating Expenses . . 124 164 164 0 0%
Congtruction Projects
(dollars in thousands)
Total
Estimated | Prior Year Unapprop-
Cost Approp- riated
(TEC) riations FY 2000 | FY 2001 FY 2002 Balance
Total, Construction 0 0 0 0 0 0

@Since funds are appropriated for Operations and Maintenance, which includes operating

expenses, capital equipment and general plant projects, we no longer budget separately for capital
equipment and general plant projects. FY 2001 and FY 2002 funding shown reflects estimates based on

actual FY2000 obligations.
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Weapons Systems Engineering Certification
Mission Supporting Goals and Objectives

Wegpons Systems Engineering Certification establishes science-based engineering certification methodsin
wegpons systems within a limited non-nuclear test program. Activities include conducting experiments and
providing data necessary to validate computational models. The campaign’s objective isto establish the
cgpability to predict engineering margins by integrating numerical Smulaions with experimental deta

Funding Schedule

(dollars in thousands)

FY 2000 FY 2001 FY 2002 $ Change | % Change
Define Methodology . . .............. 174 300 600 300 100.0%
Model Validation Experiments . ....... 13,729 15,036 23,443 8,407 55.9%
Abnormal and Flight Test Instrumentation 232 0 0 0 0.0%
Total, Weapons Systems Engineering
Certification . . .. .................. 14,135 15,336 24,043 8,707 56.8%

Performance M easur es

Performance will be demondirated by:

. Pogtulating joint models — tape/bolted/screw that are necessary for reentry vehicle flight environments.

. Delivering insgrumented Nudlear Explosive Package flight-test unit that is necessary for reentry vehicle
flight environments.

. Vadlidating capability to predict off-axis crush response of honeycomb necessary for bomb impact
environments.

Past achievementsin this campaign indude:

. Held workshop that identified four key attributes of the engineering certification process based on
recent Directed Stockpile Work (DSW) case studies with the three weapons laboratories.

. Generated a draft DOE policy and a Nuclear Weapons Complex Technical Business Practice on
engineering certification.

. Completed and documented a technica assessment of engineering computationa tools to support the
qudification of the W76-1 in abnorma therma environments and the mechanica response to hodtile
environments.

. Released a beta version of a materia database necessary for advanced smulation tools.

. Demondgrated an in-flight data gathering capability (High Explosve Radio Teemetry) necessary for
understanding structurd load transmission to the physics package.

. Initiated experimentd tasks necessary for mode vaidation data of the physics package (polymer
characterization, assembly characterization, and stochastic structura dynamic activities.)
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Detailed Program Justification

(dollars in thousands)

FY 2000 | FY 2001 FY 2002

DefineMethodology ... vvvie e 174 300 600

Define science-based certification methodol ogy, including key attributes such as vdidated smulation tools,
tests, and expert judgement.

Mode Validation Experiments. ....................... 13,729 15,036 23,443

Conduct modd validation experiments to provide experimenta data to vaidate the models and codes
provided by the Advanced Simulation and Computing campaign.

Abnormal and Flight Test Instrumentation .............. 232 0 0

Devedop the high fiddity instrumentation necessary (primarily for flight tests) to collect the right data with
aufficient fidlity to be able to vaidate codes and models provided by the Advanced Simulation and

Computing campaign.

Total, Weapons SysstemsEngineering .................. 14,135 15,336 24,043

Explanation of Funding Changesfrom FY 2001 to FY 2002

FY 2002 vs.
FY 2001
($000)
Weapons Systems Engineering Certification
# Increase responds to a recent review of the DSW requirements for the Advanced
Simulation and Computing (ASC) campaign and this campaign through FY 2005. [t
revealed that ASC’s engineering codes wouldn't be validated without a
commensurate experimenta validation effort in this campaign through FY 2005.
Specificdly, this campaign will increase activity across a broad spectrum of
experimental work, including environment characterization (e.g., aonormd fire
environment for W76-1), interfacial transport, materia characterization (e.g.,
required for small neutron generator LLCE's), benchmark experiments and
accreditation experiments . ... ..o 8,707
Total Funding Change, Weapons SystemsEngineering ........................ 8,707
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Nuclear Survivability
Mission Supporting Goals and Objectives

This campaign (previoudy Certification in Hogtile Environments) demonstrates the capability to support the
nuclear survivability of the enduring stockpile, its certification and life extenson, without underground tests,
through radiation hardening, modding and vdidation, and aboveground testing. Fhis The campaign will develop
vaidated computationa tools to reevauate threat nuclear wegpon radiation environments and system radiation
responses, develop radiation-hardened technologies, and improve radiation sources and diagnogtics. Theinitia
gpplications of nuclear survivahility certification technologies will support neutron generator qualifications and
the W76 life extension program. The campaign aso supports nuclear wegpon output and eva uation capability
for the DaD.

Funding Schedule

(dollars in thousands)

FY 2000 FY 2001 FY 2002 $ Change | % Change
Modernization of Weapon Outputs . . ... 1,314 1,668 3,168 1,500 89.9%
Nuclear Survivability of Nuclear Explosive
Packages ....................... 100 0 0 0 0.0%
Nuclear Survivability of Nonnuclear
Components .. ................... 5,300 7,434 8,250 816 11.0%
Hardening of Microelectronics and
Microsystems . . .................. 6,393 5,497 7,632 2,135 38.8%
Total, Nuclear Survivability ........... 13,107 14,599 19,050 4,451 30.5%

Performance M easur es

Performance will be demonstrated by:

. Completing initid outputs assessments for wegpons critical to the W76-1.

. Anayzing DSW pit tests on the W76 and W88, and using the results to improve equations of state,
materid properties, and anaytical methods.

. Developing a high-energy, heavy-ion radiation-effects microscope; developing cable system-generated
electro-magnetic pulse design codes for use by the W76-1 refurbishment project; improving the Saturn
X-ray source to produce environments required for effects testing; and developing diagnostic upgrades
for improved neutron/gamma environment characterizations.

. Fabricating prototype radiation-hardened silicon-on-insulator (SOI) Integrated Circuits (1C) for early
use by the W76-1 project; characterizing SOI design logic to establish smulation guidelines, and
completing the design
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Pagt achievements in this campaign indude:

Deveoped the body-under-source field effect trangstor (BUSFET), aradiation-hardened slicon-on-
insulator (SOI) device structure gpplicable to both strategic and satellite use.

Supported recongtitution of the Annular Core Research Reactor (ACRR) for Defense Programs
nudlear survivability quaification testing.

Supported ACORN nuclear survivability qudification testing.

Supported W76 nuclear component ACRR tests.

Completed nudear survivability quaification tools for, and support of, nuclear survivability qudification
of the MC4380 Neutron Generator.

Fabricated at the Microdectronics Development Laboratory and single event upset tested radiation-
hardened 64K gtatic random access memory prototypesin 0.35mtechnology.

Assessed options and devel oped plan for providing fast burst reactor facility that adequately smulates
exo-atmospheric environments (SPR HHI/TTIM).

Developed and characterized soft x-ray sourceson Z.

Regtored Saturn facility source to full operationa capability.
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Detailed Program Justification

(dollars in thousands)

FY 2000 | FY 2001 FY 2002

Moder nization of Weapon Outputs .................... 1,314 1,668 3,168
Develop and vdidate modern output tools and re-assess nuclear weapons outputs as needed.
Nuclear Survivability of Nuclear Explosive Packages . . . .. 100 0 0

Deveop and vdidate modeling and experimenta nuclear survivability assessment tools for nuclear explosve
packages.

Nuclear Survivability of Nonnuclear Components ........ 5,300 7,434 8,250

Deveop and vdidate modeling and experimenta nuclear survivability assessment tools for nonnuclear
components.

Hardening of Microelectronicsand Microsystems ........ 6,393 5,497 7,632

Deveop technologies and infrastructure for nuclear survivability of microgectronics, microsystems, and other
nonnuclear components.

Total, Nuclear Survivability .......................... 13,107 14,599 19,050

Explanation of Funding Changes from FY 2001 to FY 2002

FY 2002 vs.
FY 2001
($000)

Nuclear Survivability

# Increase supports the neutron generator qudification and the refurbishment of the
W76. The design philosophy for weapon electronicsis driven by nuclear survivability
requirements. The increase supports the assessment and modeling of weapons
outputs to provide confidence and reduce programmetic risk in the design of the
W76 Arming, Fusng and Firing (AF&F) by assuring that the requirements are
correctly specified. The increase aso develops radiation hardened microg ectronics
for the W76 AF& F desgn and future AF& F refurbishments. Thisincludes
fabrication and tegting of radiation hardened microcircuits of increasing complexity
on 0.35 um glicon-on-insulator (SOI) technology. The increase aso provides for
the development and validation of System Generated Electromagnetic Pulse ASC
codes needed to support the W76 AF&F certification in the absence of underground
1= (15 4,451

Total Funding Change, Nuclear Survivability ............. ... ... .. ... ... ... .. 4,451
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Enhanced Surveillance
Mission Supporting Goals and Objectives

Enhanced Surveillance provides vadidated component lifetime assessments to support refurbishment decisons
and annual assessment of the stockpile, and have predictive tools in place to identify aging defects prior to any
impact to safety, reliability, or performance.

Funding Schedule

(dollars in thousands)

FY 2000 FY 2001 FY 2002 $ Change | % Change
Pits . . ...

. 22,352 16,674 24,901 8,227 49.3%
Canned Subassemblies ............. 8,129 21,844 14,200 -7,644 -35.0%
High Explosives/Energetics .......... 11,619 15,264 7,747 -7,517 -49.2%
Nonnuclear Components .. .......... 3,984 10,163 9,464 -699 -6.9%
Nonnuclear Materials . . . ... ......... 5,447 12,580 11,615 -965 -1.7%
SYSIEMS -« v v vee et e 17,473 25,516 14,406 -11,110 -43.5%
Total, Enhanced Surveillance . ........ 69,004 102,041 82,333 (19,708) -19.3%

Performance M easur es

Performance will be demonstrated by:

Conducting vulnerability tests on oldest pits available and vdidating acce erated aging methods.
Benchmarking canned subassembly corrosion models with Smulated aging tests.

Completing experiments to confirm high explosive aging mechanisms and benchmarking the modd.
Basdlining system dectricd models and providing lifetime assessment data for high risk nonnuclear
components.

Assessing selected nonnuclear materid properties and aging mechanisms.

Pagt achievementsin this campaion incdlude:

Demondrated that high explosive aging does not degrade safety during impacts in accident conditions.
Deveoped and ddlivered severa new high explosive tests into the survelllance program (high explosive
divergence and detonator booster performance tests).

Identified sdf-irradiation (caused by plutonium nuclear decay) as a cause for pit aging and began testing
old pit materids.

Began fabrication of plutonium aloysin which the aging processis accelerated to dlow direct
measurements of effects of aging on plutonium properties.

Felded a suite of experimenta diagnostic tools to measure physica properties of new and aged
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plutonium samples.

. Utilized new miniaturized instrumentation to characterize key features during missile flight tests while
preserving system fiddlity to the greatest extent possible.
. Continued and improved development of new diagnostics techniques and began the integration of new

diagnogticsinto the ongoing wegpon survelllance program.

. Developed the technica basis for age-driven component refurbishment decisionsin support of the W76
and W80 6.2/6.2A studies. (See Directed Stockpile Work for an explanation of the Phase 6.X
process which provides aframework to conduct and manage life extension activities for existing

weapons.)
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Detailed Program Justification

FY 2001 Item of Congressiona Interest: The FY 2001 gppropriation act increased this campaign by $17
million, which was directed for the following sites and activities: Kansas City, $3 million; Pantex, $7 million; Y -
12, $4 million; Savannah River, $1 million; and, $2 million for support activities. Thisisbeing dlocated to
LANL ($1.5 million) and LLNL ($0.5 million) to accelerate the deployment of test and diagnostic equipment.

(ddllarsin thousands)

FY 2000 | FY 2001 | FY 2002

IS 22,352 16,674 24,901

Perform pit aging experiments and modeling to determine whether pit lifetimes equa or exceed 60 years,
which would enable substantia deferrd or downsizing of a potentid new pit manufacturing facility, and
develop and implement new, nondestructive examination tools for early detection of potentia flaws. Increase
supports the overdl program focus on pit issues.

Canned Subassemblies . ......................oL 8,129 21,844 14,200

Perform canned subassemblies (CSASs)/aging experiments and modeling to determine when these mgor
components as well as cases need to be replaced and will develop and implement new, nondestructive
examination tools for early detection of potentiad changesin behavior. Decrease reflects the termination of
CSA diagnostic projects that were initiated with the congressona add-on in FY 2001.

High ExplosivesEnergetics . ..., 11,619 15,264 7,747

Perform high explos ves/energetics aging experiments and modeing to determine when the full range of
conventiona and insengtive high explosives must be replaced. New diagnogtic tools for early detection of
potentia changes to safety, reliability and performance will be developed and implemented. Decrease
reflectsareduction at SNL and LANL supporting aging and life time assessments for the B-61, W-80 and
W-76.

Nonnuclear Components. . .......c.ooveiiinennnn. 3,984 10,163 9,464

Predict changesiin critica nonnuclear materid properties for both existing and replacement materials. These
materias will be sdlected based on the highest risk for producing unacceptable degradation in wegpon
system performance.

Nonnuclear Materials . ...t 5,447 12,580 11,615

Inform wegpons planning and system refurbishment decisons with validated performance predictions for
high-risk, nonnuclear components and identify possible micro-systems failure mechanism and develop a
model-based certification process.
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SV EMS . 17,473 25,516 14,406

Provide new system-level diagnostics that enhance the ability to detect, assess and predict problemsin the
stockpile. The FY 2002 request reflects the dlocation of resources to higher priority activitiesin Defense
Programs which resultsin the termination of wegpon diagnostic projects initiated with the FY 2001
congressiona add-on.

Total, Enhanced Survelllance . ...t 69,004 102,041 82,333

Explanation of Funding Changesfrom FY 2001 to FY 2002

FY 2002 vs.
FY 2001
($000)
Enhanced Surveillance
# Decrease reflects the termination of diagnogtic projects that were initiated in - FY
2001. Examples of these terminated or delayed projectsinclude: X-Ray Pit
Tomography; CSA Neutron Radiography; W-76 High-Explosive Radio Tdemetry;
W-87 Enhanced Fiddity Instrumented Joint Test Assembly; Accelerated Aging Unit;
and CSA Laser-gassampling. . ..o oo -19,708
Total Funding Change, Enhanced Survelllance ............................... -19,708
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Capital Operating Expenses & Construction Summary

Capital Operating Expenses?

(dollars in thousands)

FY 2000 FY 2001 FY 2002 $ Change |% Change
General Plant Projects . . .. ....... 0 0 0 N/A
Capital Equipment . .. ........... 5,148 6,827 6,827 0 0%
Total, Capital Operating Expenses . . 5,148 6,827 6,827 0 0%
Condtruction Projects
(dollars in thousands)
Total
Estimated | Prior Year Unapprop-
Cost Approp- riated
(TEC) riations FY 2000 | FY 2001 | FY 2002 Balance
Total, Construction 0 0 0 0 0 0

@Since funds are appropriated for Operations and Maintenance, which includes operating

expenses, capital equipment and general plant projects, we no longer budget separately for capital
equipment and general plant projects. FY 2001 and FY 2002 funding shown reflects estimates based on

actual FY2000 obligations.
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Advanced Design and Production Technologies
Mission Supporting Goals and Objectives

Advanced Design and Production Technologies integrates and systematicaly deploys capabilities to deliver
qudified refurbishment products upon demand. Thiswill be accomplished by developing multiple, fast
turnaround engineering options through virtua prototypes and implementing modern product data management
and collaboration tools. The campaign’s objectiveis to provide the capability to ddliver qualified stockpile life
extension refurbishment products upon demand at one-hdf cost, one-haf the current time and with one-tenth
the defects. Extensive information on progress and accomplishments in each of these areasiis published in an
annua report. The success of the ADAPT campaign will contribute to achieving the 36 months wegpon

refurbishment readiness objective within the Nuclear Wegpons Complex.

Funding Schedule

(dollars in thousands)

FY 2000 FY 2001 FY 2002 $ Change | % Change
Process Development Program . . ... ... 29,333 42,060 43,734 1,674 4.0%
Enterprise Integration Program .. ...... 15,733 15,254 15,579 325 2.1%
Integrated Product and Process Design
(IPPD)/Agile Manufacturing . . . .. ...... 27,749 22,434 16,220 -6,214 -27.7%
Robotics and Intelligent Machines (RIM) 802 806 0 -806 -100.0%
Total, Advanced Design and Production
Technologies . . . .................. 73,617 80,554 75,533 -5,021 -6.2%
Performance M easur es

Performance will be demongtrated by:

. Deploying access to the Program Control Document (PCD) System at dl Stes.

. Certifying Need to Know (NTK) architecture for B61 program application.

. Certifying Public Key Infrastructure (PKI) architecture.

. Enabling certified WEB browser accessto Sites.

. Using Modd-Based Design and Manufacturing Toolsin the Life Extenson Program.

. Completing technica support of Inert Metalography deployment.

. Completing technical support for Vacuum Arc Remelt Furnace process devel opmen.
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Detailed Program Justification

FY 2001 Item of Congressiond Interest: The FY 2001 Authorization Act authorizes the establishment of a
Plant Manager Research, Development and Demondtration (PMRDD) program alowing the obligation of up to
$3 million per year from funds available in the Advanced Design and Production Technologies campaign to
carry out the program. The FY 2001 Appropriations Act includes an allowance of up to 2 percent of alocated
national security funding at the nuclear wegpons production plants for a directed research and devel opment
program. The Department has issued guidance to establish the program, per the Appropriation language. The
actud initiation of projects under this authority will take place later thisfiscd year or in FY 2002. For purposes
of this budget request, the Nevada Test Site is considered to be within the meaning of a*“ covered nuclear
weapons production plant.”

(ddllarsin thousands)

FY 2000 | FY 2001 FY 2002

Process Development Program . .............. ... ..., 29,333 42,060 43,734

Focuses on continuous and innovative improvement of individua manufacturing procedures and incorporating
advanced systemsinto plants. Process Development is essentiad to maintain and improve production
capabilities in the weapons complex while satisfying increased environmenta congraints, improved product
reliability needs, improved manufacturing efficiency and changes in available materids and processes. FY
2002 activitiesinclude: complete technicd support for Vacuum Arc Remdt Furnace at the Y-12 Plant, Inert
Metalography deployment a the Savannah River Site, continuing DP activities which focus on industria
partnerships at the Kansas City Plant, and making Advanced Therma Cycling Absorption Process (TCAP)
test gpparatus operational a LANL.

EnterpriseIntegration Program ....................... 15,733 15,254 15,579

Deveops, demondirates and deploys emerging information networking technology to provide high speed,
seamless connectivity, provide enterprise systems needed for secure, distributed access to and management
of product information, ensure that modern el ectronic business practices needed to alow new approaches to
product redization are in place, and to provide common planning and scheduling tools. FY 2002 activities
include: deploy access to the Program Control Document (PCD) system at al Sites, certify Need-to-Know
architecture for B61 Program application, certify Public Key Infrastructure architecture, create and publish
secure e-mail policy and configuration for desktop computing, and enable certified web browser accessto dl
gtes.
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Integrated Product and Process Design (IPPD)/Agile
Manufacturing . ... 27,749 22,434 16,220

Develops, vdidates, and deploys modern hardware and software tools to indtitute a flexible system to design
and produce optimized products, establishes an advanced system that provides rapid, flexible processes for
product qudification and acceptance, and implements a highly automated Computer Aided Design (CAD)-
to-part capability that provides fabrication of complex partsin smdl lots. FY 2002 activities include;
increased use of model-based design and manufacturing systems tools for non-War Reserve (WR) parts and
use of mode-based design and manufacturing toolsin a Life Extenson Program. Decrease reflects the
reduced scope of campaign activities Sarting in FY 2002 and the decision to fund Plant Technica
Partnership activities in the campaigns specificaly accruing benefits from those activities.

Roboticsand Intelligent Machines(RIM) .............. 802 806 0

Deveops systems composed of machines, sensors, computers and software capable of executing various
tasks with minima human intervention. These systems have wide ranging gpplications for solving many
operationd chalenges including wegpons manufacturing and dismantlement, accelerating cleanup, and
reducing the amount of exposure humans experience from nuclear materias. Decrease reflects deferra of
funding in this campaign. RIM activities in support of other campaigns will continue to be funded by those
campaigns.

Total, Advanced Design and Production Technologies .. .. 73,617 80,554 75,533

Explanation of Funding Changesfrom FY 2001 to FY 2002

FY 2002 vs.
FY 2001
(3000)
Advanced Design and Production Technologies (ADAPT)
# Decrease mainly reflects a reduced scope of Integrated Product and Process Design
(IPPD)/Agile Manufacturing campaign activities and the decison to fund Plant
Technicd Partnership activities in the campaigns specificaly accruing benefits from
those activities. A smaler portion of the decrease reflects the deferral of Robotics
and Inteligent Machines (RIM) funding in this campaign. RIM activities in support of
other campaigns will continue to be funded by thosecampaigns. ............... -5,021
Total Funding Change, Advanced Design and Production Technologies (ADAPT) .. -5,021
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Capital Operating Expenses & Construction Summary

Capital Operating Expenses 2

(dollars in thousands)

FY 2000 FY 2001 FY 2002 $ Change |% Change
General Plant Projects . . .. ....... 0 0 0 N/A
Capital Equipment . .. ........... 1,677 2,224 2,224 0 0%
Total, Capital Operating Expenses . . 1,677 2,224 2,224 0 0%
Congtruction Projects
(dollars in thousands)
Total
Estimated | Prior Year Unapprop-
Cost Approp- riated
(TEC) riations FY 2000 | FY 2001 FY 2002 Balance
Total, Construction 0 0 0 0 0 0

@Since funds are appropriated for Operations and Maintenance, which includes operating

expenses, capital equipment and general plant projects, we no longer budget separately for capital
equipment and general plant projects. FY 2001 and FY 2002 funding shown reflects estimates based on

actual FY2000 obligations.
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Inertial Confinement Fusion Ignition and High Yield
Mission Supporting Goals and Objectives

Inertid Confinement Fusion Ignition and High Yield addresses high energy density physicsissues required to
maintain asafe, secure, and reliable nuclear stockpile. Specific campaign objectives include the demongtration
of laboratory ignition (both direct and indirect drive) usng the Nationd Ignition Facility, enhancement of the
experimenta capabilities needed to support development and validation of advanced computer smulation codes
for sockpile stewardship, and assessment of options for high yield fuson. The Inertid Confinement Fusion
(ICF) Program uses a complementary suite of laser and pulsed power facilities to accomplish its misson. These
include the Nationd Ignition Facility, the Omega laser at the University of Rochester Laboratory for Laser
Energetics, and the Z facility at Sandia National Laboratories. The Program aso operates the Nike and Trident
fecilities located a the Naval Research Laboratory and Los Alamos National Laboratory, respectively. The
Program is the world leader in high energy dendty physics.

Funding Schedule

(dollars in thousands)

FY 2000 FY 2001 FY 2002 $ Change | % Change
IGNIEION « + v e e e et e 42,834 44,307 43,380 -927 -2.1%
Support of Stockpile Program . ........ 16,493 24,254 23,928 -326 -1.3%
ICF/NIF Experimental Support
Technologies . . .. ................. 25,397 27,474 44,259 16,785 61.1%
High Yield Assessment . ............ 4,931 5,648 5,945 297 5.3%
University Grants/Other ICF Support . . . . 2,995 5,427 5,386 -41 -0.8%
Inertial Fusion Technology . .......... 9,579 24,765 0 -24,765 -100.0%
Operations of Facilites . ............ 110,860 96,028 98,708 2,680 2.8%
NIF Other Project Costs (OPC) .. ...... 5,826 5,828 1,337 -4,491 -77.1%
Construction . .................... 247,158 197,255 245,000 47,745 24.2%
Total, Inertial Confinement Fusion Ignition
andHighYield.................... 466,073 430,986 467,943 36,957 8.6%

Per for mance M easur es

Performance will be demonstrated by:

. Developing advanced capabilities to improve | CF target physics necessary to achieve ignition on NIF,
including measurement of the deuterium equation of state, designs for higher efficiency hohlraums,
improved capsule designs, and the operation of the Omega cryogenic target handling system.

. Completing the Z-backlighter at SNL and demonsirating the associated enhancement of the weapons
physics capability of the Z-machine.
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Bringing a deuterium cryogenic target test system on line to support ignition target development.
Completing the Conceptua Design Report for the NIF cryogenic target system and executing planned
cryogenic project activities consstent with the detailed basdline that is under development.

Executing planned NIF core diagnostic design and congtruction activities consistent with the detailed
basdline that is under devel opment.

Performing gpproximately 1,600 experiments on Omegaand Z in support of ignition and weapons
physics campaign gods.

Performing high-dengity cryogenic implosions on Omega, and completing a hydrodynamic smulation
codefor 1D, 2D, and 3D direct- drive target performance evauations.

Completing conceptua designs for NIF shock-timing and symmetry diagnostics.

Certifying to Congress that the requirements contained in the FY 2001 appropriations act for the NIF
project have been met.

Continuing clean assembly of the NIF beam path infrasiructure system.

Assembling line replacegble units in the Optics Assembly Building as defined in the current NIF Project
basdine.

Ingtdling laser equipment in Laser Bay 2 as defined in the current NIF Project basdline.

Padt achievementsin this campaign include:

Conducted radiation-flow experiments at Inertid Confinement Fusion facilities: Nova, Omega, and Z.
Confirmed that aboveground experiments, coupled with detailed modding, can achieve wegpons
physics godls.

Conducted gpproximately 1,500 experiments on laser and pulsed power ICF facilitiesin FY 2000,
primarily in the areas of ignition and wegpons physics. These experiments enhanced our understanding
of areas of physicsrelevant to a better predictive assessment of nuclear wegpons performance.
Completed 120 shots a the Omega laser through the Nationd Laser Users Feacility program in FY
2000 in support of university research.

Built and demongtrated a cryogenic target handling system for direct-drive | CF targets for the Omega
laser at the University of Rochester’s Laboratory for Laser Energetics.
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Detailed Program Justification

FY 2001 Items of Congressiona Interest: The FY 2001 gppropriations act provided $199.1 million for the
Nationd Ignition Facility (NIF), 96-D-111, and redigned the project into this campaign. This funding was
adjusted to $197.3 million to reflect the safeguards and security amendment and gpplication of the across-the-
board 0.22 percent rescisson. The gppropriations act aso included statutory language which limited the use of
$69.1 million until after March 31, 2001, and only upon certification by the Administrator of the Nationd
Nuclear Security Adminigtration that severd requirements have been met. Certification that these statutory
requirements have been met is expected to include affirmation that the project is on an appropriate path forward
for afull-scde NIF and that cost and schedule milestones are being met.

The FY 2001 appropriations act dso provided an additiona $25 million for high average power lasers within
this campaign. Thisfunding was provided in FY 2001 to the Naval Research Laboratory and LLNL to
develop laser technology options for wegpons and science applications. Funding is not requested for this
activity in FY 2002.

The FY 2001 appropriations act directed that within available funding, $2.5 million should be used for the
transfer of the Petawait Laser from LLNL to the University of Nevada-Reno (UNR). LLNL and UNR have
been directed to prepare a Petawatt Laser Transfer Plan to implement the transfer of the existing petawait laser
components from LLNL to UNR, and to develop a scope and schedule for the plan which can be
accomplished for the $2.5 million. Defense Programs may spend up to another $2.5 million from other
accounts for this activity in FY 2002.

(ddllarsin thousands)

FY 2000 | FY 2001 | FY 2002

LGRITION -+ v v e e e et e e e e e 42,834 44,307 43,380

Conduct caculations and experimenta activities amed at risk reduction and development of the physics basis
for indirect drive and direct drive ignition.

Support of StockpileProgram ............ ..ol 16,493 24,254 23,928

Execute high energy densty physics experiments on | CF facilities in support of the current scope of the
Stockpile Stewardship Program.

| CF/NIF Experimental Support Technologies ........... 25,397 27,474 44,259

Support experimentd |CF technology including development of pulsed power technology and NIF core and
advanced diagnogtics and cdibration systems; define, prototype, design, fabricate, test and deploy the NIF
cryogenic system and target filling system; and provide required target support for al |CF laboratories.

HighYield Assessment ............. ... ... oo, 4,931 5,648 5,945

Conduct the necessary experimental program in support of assessment of pulsed-power for high yield.
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Universty GrantgOther ICF Support .................. 2,995 5,427 5,386

Support univergity grantsin high energy density science, National Laser User Facility activities, nationa
ignition program coordination, and critica technica needs of the campaign.

Inertial Fuson Technology . .................oooiiiit 9,579 24,765 0

Develop the technology options for inertid fusion and stockpile stewardship use of high average power
lasers. Funding is not requested in FY 2002.

Operationsof Facilities................... i 110,860 96,028 98,708

Operate ICF facilitiesin a safe, secure manner; provide 1600 experiments on Z and Omega, aswell as
continuing experimental operations on Nike and Trident; operate target fabrication facilitiesat LANL; and
provide reduced support to the Nationd Ignition Facility project. Support for risk reduction and technology
development activities related to NIF is not to the level planned in the NIF rebasdine submitted to Congress
in September, 2000; however, the increased risk is acceptable within the overdl priorities for the Stockpile
Stewardship program at the FY 2002 budget request level.

NIF Other Project Costs(OPC) . ..., 5,826 5,828 1,337

Complete NEPA documentation, including environmenta impact satement and environmenta monitoring and
permits, and complete assurances, safety andyss and integration.

CONSrUCtion . ... 247,158 197,255 245,000

96-D-111, Nationd Ignition Facility, LLNL . Funding increasesin FY 2002 consstent with the basdline
submitted to Congressin September 2000.

Total, ICFand HighYidd ........................... 466,073 430,986 467,943

Explanation of Funding Changes from FY 2001 to FY 2002

FY 2002 vs.
FY 2001
($000)
Inertial Confinement Fusion Ignition and High Yield
# Increase in the Nationd Ignition Facility (NIF) line item supports the current NIF
project schedule, cost and scope certified by the Secretary of Energy in September,
2000, . 47,745
# Funding is not requested in FY 2002 for high average power laser technology for
inertid fuson energy and stockpile gpplications because of the need to direct funding
to other higher priority activities that directly support the misson of Defense
PrOgramS . . . -24,935
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# Decrease in the Nationd Ignition Facility (NIF) Other Project Costs congstent with
the current NIF project schedule, cost and scope certified by the Secretary of
Energy in September, 2000.. ... ... -4,504

# A net increase for the remaining ICF Ignition and High Yidd campaign supports
development of ICF target layering technology, and the NIF core diagnogtic and
cryogenics projects. The Department has formally established at LLNL the position
of NIF Director (from the facility use perspective) and assigned that person the task
of overdl coordination of the user program for NIF. The NIF Director is
coordinating the development of aforma basdline for NIF diagnostics and the NIF
cryogenic target handling and filling syslem. The requirements for diagnostics and
cryogenics will be reevauated upon the development and review of detailed
basdinesfor these activities . . . .o oo oo 18,651

Total Funding Change, Inertial Confinement Fusion Ignition and High Yield . ... ... 36,957
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Capital Operating Expenses & Construction Summary
Capital Operating Expenses?

(dollars in thousands)

FY 2000 FY 2001 FY 2002 $ Change |% Change

General Plant Projects . . . ... ... .. 647 600 600 0 0%
Capital Equipment . . ............ 4,745 4,021 4,021 0 0%
Total, Capital Operating Expenses . . 5,392 4,621 4,621 0 0%

Condtruction Projects

(dollars in thousands)

Total

Estimated | Prior Year Unapprop-
Cost Approp- riated
(TEC) riations FY 2000 | FY 2001 FY 2002 Balance

96-D-111, National Ignition
Facility, LLNL 2,094,897 651,300 247,158 197,255 245,000 754,184

@Since funds are appropriated for Operations and Maintenance, which includes operating
expenses, capital equipment and general plant projects, we no longer budget separately for capital
equipment and general plant projects. FY 2001 and FY 2002 funding shown reflects estimates based on
actual FY2000 obligations.
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Advanced Simulation and Computing
Mission Supporting Goals and Objectives

Advanced Smulation and Computing, previoudy the Defense Applications and Modding campaign cregtes
smulation capabilities, based on advanced wegpon codes and high-performance computing, that incorporate
high-fidelity scientific models based on experimentd results, past tests, and theory. The resulting predictive
smulations play amajor role in the assessment and certification of the safety, performance, and religbility of
nuclear wegpons. The campaign’s objective is to provide validated three dimensond (3-D), high-fiddity
physics, full-system smulation codes required for engineering, safety, and performance anadyses of the
stockpile, and to develop computing resources with sufficient power (Speed, memory, and storage capacity) to
support the stockpile analyses. The Advanced Simulation and Computing campaign has evolved from the
Accderated Strategic Computing Initiative (ASCI), a program begun in FY 1996 and expected to last through
FY 2010.

Funding Schedule

(dollars in thousands)

FY 2000 FY 2001 FY 2002 $ Change | % Change
Advanced Applications Development . . . . 108,559 119,062 126,134 7,072 5.9%
Materials Physics and Modeling . .. .. .. 76,051 83,380 87,015 3,635 4.4%
Verification and Validation ........... 31,951 37,598 37,741 143 0.4%
Ongoing Computing . . .. ... ......... 71,201 93,031 91,572 -1,459 -1.6%
Physical Infrastructure and Platforms . . . 96,994 87,995 143,012 55,017 62.5%
PathForward . . . ..............o.... 27,909 32,364 20,000 -12,364 -38.2%
Distance and Distributed Computing . . . . 40,119 46,590 23,586 -23,004 -49.4%
Problem Solving Environments (PSEs) . . 33,902 51,717 52,038 321 0.6%
Visual Interactive Environment for Weapon
Simulation (VIEWS) . .+« v vt 63,209 70,074 80,017 9,943 14.2%
University Partnerships . ............ 43,925 46,623 42,142 -4,481 -9.6%
ASC Special Projects .. ............ 7,178 8,910 7,928 -982 -11.0%
Construction . ...« v v 35,665 69,746 26,847 -42,899 -61.5%
Total, Advanced Simulation and
Computing - -+« v v 636,663 747,090 738,032 (9,058) -1.2%
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Performance M easur es

Performance will be demonstrated by:

Completing a prototype 3-D full-system coupled smulation.

Completing a 3-D safety smulation of a complex abnorma explosive initiated scenario.

Completing a coupled multi-physics Smulation for hogtile (nuclear) environments.

Demondrating initid vaidation methodology for smulation of norma and abnorma STS environments.
Completing find ddlivery and checkout of the 30-TeraOPS ultra-computing platform.

Pagt achievementsin this campaign incdlude:

Delivery of ASCI White system at 12.3 trillion operations per second (TeraOPS). Continuing
operation of ASCI Red system at 3.15 TeraOPS, and ASCI Blue Mountain System at 3.07 TeraOPS,
and ASCI Blue Pecific System at 3.89 TeraOPS. Signed contract for ddlivery of 30 TeraOPS system.
Delivered computer codes demondtrating prototype capability for performing 3-D analyses of the
dynamic behavior of nuclear wegpons.

Deveoped and implemented visudization, networking and data management systems to efficiently

support utilization of ASCI codes and computers across the weapons complex.

Demonstrated and deployed a parallel high-performance network architecture.

Provided leading-edge, high-end ssimulation capabilities supporting numerous stockpile stewardship

gpplications such as:

S Resolved a nuclear test anomaly by using a 3-D ASCI agpplication code which required four
months on ASCI Blue Mountain machine, but would have taken 80 years on a Cray-class
supercomputer.

S Simulated a nuclear-test diagnostic measurement for the first time which required one day on
ASCI Blue Mountain machine, but would have required 2-3 years on a Cray-class
supercomputer.

S Simulated re-entry body response to a hostile radiation environment as requested by DoD to
define a future Stockpile-to-Target Sequence test program.
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Detailed Program Justification

(dollars in thousands)

FY 2000 | FY 2001 FY 2002

Advanced ApplicationsDevelopment .................. 108,559 119,062 126,134

Continue the development of enhanced 3-D computer codes that provide unprecedented levels of fiddlity in
weapons smulations. These codes will require the performance of the 10 and 30 TeraOPS machines
planned for full operation in 2001 and 2002, respectively. Applications will focus on 3-D prototypical codes
cgpable of smulating the dynamic response of are-entry vehicle system to normd flight environments and the
exploson of the nuclear wegpon with three-dimensiona engineering features.

Materials Physicsand Modeling - ... ...oovvveeeen... 76,051 83,380 87,015

Continue to incorporate into Advanced Smulation and Computing (ASC) application codes improved
models for the behavior of materids that are used in the stockpile weapons as those materias are subjected
to the conditions created by a nuclear exploson and as they age.

Verification and Validation .. ............. .. ... ... .. 31,951 37,598 37,741

Continue developing and implementing methodol ogies for assessing the accuracy and fiddity of the ASC
wegpons smulations by testing code predictions againgt theory and data from experiments and by developing

edimates of overal computationd uncertainties.
Ongoing ComMputing .. ...c.vv i e 71,201 93,031 91,572

Support ongoing computer center operations and evolution of existing smulation capability necessary for
maintaining the core computationd infrastructure and enabling technologies.

Physical Infragructureand Platforms .................. 96,994 87,995 143,012

Continue acquisition of computer platforms including full deployment of the 10 TeraOPS supercomputer in
FY 2001 and fina delivery of 30 TeraOPS system in FY 2002. Complete procurement actions for 20
TeraOPS computer to be located at SNL in FY 2003 and begin procurement of 60 TeraOPS computer for
LLNL.

PathForward ......... ... . .. 27,909 32,364 20,000

Support PathForward activities with industrid partnerships to continue developing key interconnect, storage,
and software technol ogies necessary to accelerate the development of baanced 30 to 100 TeraOPS
computer systems.
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Digance and Distributed Computing . .................. 40,119 46,590 23,586

Continue deployment of an enterprise-wide integrated computing architecture capable of supporting
gpplication milepost development and execution at remote Stes.

Problem Solving Environments(PSES) . ................ 33,902 51,717 52,038

Support projects that include: ASC Software Development Environment, a common software environment
for scalable smulation development across ASC platforms, Data Transfer and Storage, for improved tera-
scae code execution and data exploration; Digtributed Systems for secure networking and security
infrastructure; and Management and Integration for integrating the improvements for multi-gigabyte pardle
data trandfer and multi-petabyte archival mass storage.

Visual Interactive Environment for Weapon Simulation
(VIEWS) vttt et 63,209 70,074 80,017

Deliver leading edge visudization and data management and devel oping technologies that contribute to the
“see and understand” capabilities required to view, manipulate, and andyze the massive amounts of data
generated by the 3-D smulation codes.

University Partnerships ... 43,925 46,623 42,142

Continue activities aimed at training, recruiting, and collaborating with top researchersin key disciplines for
Stockpile Stewardship, including the continued operation of Computer Science Indtitutes a each of the DP
Labs, Graduate Fellowships, and Univergity Alliances. Addressng Chiles Commission issuesisamgor focus
of these activities.

ASC Special Projects ... 7,178 8,910 7,928

Includes support for Super Computing (SC02) research exhibit projects and the One program\Three Lab
integration strategy for collaborations across the three labs for program collaboration meetings, program
planning, topica investigations, and/or meetings, outreach and crosscuts.

CONSrUCtioN ..ot 35,665 69,746 26,847
01-D-101, Distributed Information Systems L aboratory, (DISL,)

at SandiaNationd Laboratoriesin Cdifornia. .. ............. 0 2,295 5,400
00-D-103, Terascale Smulation Fecility (TSF) at Lawrence

Livermore Nationa Laboratory in Cdifornia .. .............. 1,970 4,889 5,000
00-D-105, Strategic Computing Complex (SCC,) at Los Alamos

Nationa Laboratory New Mexico . ...................... 31,902 55,877 11,070
00-D-107, Joint Computationa Engineering Laboratory (JCEL)

a SandiaNationa Laboratoriesin New Mexico . ........... 1,793 6,685 5,377
Total, Advanced Smulation and Computing ............. 636,663 747,090 738,032
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Explanation of Funding Changesfrom FY 2001 to FY 2002

FY 2002 vs.
FY 2001
($000)

Advanced Simulation and Computing

# Higher computing infrastructure cogts are planned due to increased reliance on large
platform computing. Continued platform advancements of the 20TeraOPS a SNL,
30TeraOPS a LANL and the 60TeraOPS a LLNL are necessary to meet the
Program’s milestones, (+$53,558) and are offset by areduction in scope of Distance
and Digtributed Computing (DISCOM?2) strategy, (-$23,004). The PathForward
drategy budget reflects fewer new starts and the completion of severa exigting
contracts, (-$12,364). The Visud Interactive Environment for Wegpon Simulation
(VIEWS) budget increases to create the data understanding infrastructure needed to
handle the terabyte datasets being created by applications codes running on ASC
platforms, (+$9,943). A decrease in the One Program\Three Labs strategy (-$982)
rdaestoplannedworkloadlevels . ......... .. .. . 27,151

# Increase for personnel costs based on estimated salaries and benefits needed to
attract and retain competent personnd, as well as planned workload, in the
Advanced Applications, Verification and Vdidation, Materials and Physics Modding
and Problem Solving Environments Stralegies . . .. .. ..o 11,171

# Decreases in the Computationa Indtitutes at the labs and Technology Demonstration
Centers are aresult of scaling back these programs to more focused scopes of effort -4,481

# Net decrease supports ongoing congtruction profiles for the Terascale Smulation
Facility (TSF) (+$500), the Strategic Computing Complex (SCC) (-$44,800), the
Joint Computationa Engineering Laboratory (JCEL) (-$1,300), and the Distributed
Information Systems Laboratory (DISL) (+$3,100). The TEC/TPC, funding profile
and schedule milestone dates for TSF, JCEL and DISL reflected in this data sheet
are prdiminary. The TEC/TPC, outyear funding profile, and schedule have not been
vaidated and may be modified further after completion of athorough review and
vdidation. In addition, the Adminidration is conducting an on-going review of the
grategic nuclear misson of the United States, which could impact funding
requirementsand schedules. . ... ..o -42,899

Total Funding Change, Advanced Smulation and Computing . .................. -9,058
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Capital Operating Expenses & Construction Summary

General Plant Projects

Capital Equipment

Total, Capital Operating Expenses

01-D-101, Distributed Information
Systems Laboratory, (DISL,) at
Sandia National Laboratories in
California

00-D-103, Terascale Simulation
Facility (TSF) at Lawrence

Livermore National Laboratory in
California

00-D-105, Strategic Computing
Complex (SCC,) at Los Alamos
National Laboratory New Mexico

00-D-107, Joint Computational
Engineering Laboratory (JCEL) at
Sandia National Laboratories in
New Mexico

Total, Construction

Capital Operating Expenses?

(dollars in thousands)

FY 2000 FY 2001 FY 2002 $ Change |% Change
- 2,451 869 869 0 0%
- 37,623 36,115 36,115 0 0%
40,074 36,984 36,984 0 0%
Congtruction Projects
(dollars in thousands)
Total
Estimated | Prior Year Unapprop-
Cost Approp- riated
(TEC) riations FY 2000 | FY 2001 FY 2002 | Balance
35,500 0 2,295 5,400 TBD
88,900 1,970 4,889 5000 TBD
98,849 31,902 55,877 11,070 0
28,855 1,793 6,685 5,377 TBD
98,849 0 35,665 69,746 26,847 TBD?

@Since funds are appropriated for Operations and Maintenance, which includes operating
expenses, capital equipment and general plant projects, we no longer budget separately for capital
equipment and general plant projects. FY 2001 and FY 2002 funding shown reflects estimates based on

actual FY2000 obligations.

® The TEC/TPC, funding profile and schedule milestone dates for TSF, JCEL and DISL reflected in
this summary are preliminary. The TEC/TPC, outyear funding profile, and schedule have not been validated
and may be modified after completion of a thorough review and validation. In addition, the Administration is
conducting an on-going review of the strategic nuclear mission of the United States, which could impact
funding requirements and schedules.
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01-D-101, Distributed Information Systems Laboratory (DISL)
Sandia National Laboratories, Livermore, California

(Changes from FY 2001 Congressional Budget Request are denoted with avertical line[ |] intheleft margin.)
Significant Changes

# The TEC/TPC, funding profile and schedule milestone dates reflected in this data sheet are preliminary.
The TEC/TPC, outyear funding profile, and schedule have not been vaidated and may be modified
after completion of athorough review and vaidation. In addition, the Adminigtration is conducting an
on-going review of the grategic nuclear mission of the United States, which could impact funding
requirements and schedules.

# Thisfacility isbeing designed to be capable of meeting Top-Secret Restricted-Data (TSRD) security
requirements. The Total Project Cost (TPC) for the project increased by $48,000 for costs associated
with the evauation of the TSRD requirements as well as added program management project review
costs and associated documentation.

1. Construction Schedule History

Fiscal Quarter Total Total
Physical Physical |Estimate| Project
A-E Work | A-E Work [Construction]Construction| d Cost Cost
Initiated Completed Start Complete | ($000) ($000)
FY 2001 Budget Request (Preliminary
ESHMALE) « v vvoevee e 2Q 2001 2Q 2002 3Q 2002 1Q 2004 35,500 38,100
FY 2002 Budget Request (Current
Baseline Estimate) . ............. 1Q 2001 1Q 2002 TBD TBD 35,500 38,148
2. Financial Schedule
(dollars in thousands)
Fiscal Year Appropriations Obligations Costs
2001 2,295 2 2,295 2,200
2002 5,400 © 5,400 5,200
2003 TBD TBD TBD

& Original appropriation was $2,300,000. This was reduced by $5,000 for a rescission enacted by Section
1403 of the FY 2001 Consolidated Appropriations Act. There is no change to the TEC due to a corresponding
increase to the FY 2003 appropriation amount.

® The FY 2002 funding for this project has been reduced to $5,400,000 due to budget priorities. The
detailed scope, schedule, and cost impact on the overall project has not been determined. The President has
directed a strategic review of our national security activities. The Department will update this data sheet after
completion of that review and will provide an updated project data sheet to the Authorization and Appropriation
committees.
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(dollars in thousands)
2004 TBD TBD TBD

3. Project Description, Justification and Scope

The Digributed Information Systems Laboratory (DISL) is a proposed new research facility at Sandia Nationa
Laboratories to develop and implement distributed information systems for Defense Programs (DP). It
consolidates at one ble location all activities focused on incorporating those systems to support DP's
Stockpile Stewardship Program (SSP). Research at DISL will concentrate on secure networking, high
performance digtributed and distance computing, and visudization and collaboration technologies that do not
exist today, yet need development to help create design and manufacturing productivity environments for the
future Nuclear Wegpons Complex (NWC). The mgjor objective of DISL isto bring together these
technologies to develop a didtributed information systems architecture that will link the NWC of the future.

Description:

The proposed facility requires approximately 70,400 gross square feet (gsf) of space to house 130 people
needed to perform the necessary research and associated functions. Space will be provided for |aboratories,
research and development offices, collaborative and meeting areas, management and adminigtrative aress, and
public and support areas. Laboratory space will include a central distributed computing and networking
laboratory, an advanced visudization laboratory complex, and smdler ancillary |aboratories. The research and
deve opment offices will house Sandiatechnicd staff and visiting researchers, and will accommodate multiple
computer workstations with monitors and peripheras.

Collaborative and meeting areas will include demondtration and conference rooms to facilitate work with
industry and academia. The laboratories, collaborative areas, and office areas will be constructed as secure
vault-type rooms to provide the capability to alow classfied or unclassfied work to be performed
smultaneoudy should the facility not be upgraded to TSRD levd. If the facility is upgraded to TSRD, these
areas will support individua programs with common need-to-know information. These areas will be
interconnected with alarge amount of fiber-optics communications to accommodate the work there. A lobby,
reception area, and typica building support space, such as storage and break/vending areas, will dso be
induded in the facility.

DISL will be stuated in the centra part of Sandias Cdifornia (SNL/CA) ste, near existing development,
parking, and utilities, and easly accessible to visiting working partners. Improvements to land include site work
such as new curbs and gutters a existing streets, walkways, planters, minor paving, and landscaping and
irrigation surrounding the facility. Utilities work includes extensons of existing nearby water, Sorm and sanitary
sawer, and dectrica power and communications sysemsto the building. The planned location for the facility is
currently occupied by Sandias Building 913, which isin the process of being decontaminated and demolished
using operations and maintenance funding. If demolition is not completed in timeto dlow DISL congtruction at
the preferred location, DISL will be congtructed at a nearby dternative location within the central SNL/CA site.
The project scope is the same for ether location.

Standard equipment will include new and relocated furniture, and multimedia and video conferencing eguipment
to facilitate collaborations with others offste. Research and development equipment (Mg or Computer Items)
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will include high-performance design, analysi's, and graphics workgtations ($1,635,000), a high-performance
storage system ($470,000), multi-processor and multimedia servers ($1,681,000), advanced visualization
systems, including avideo wall ($1,572,000), communications plant system ($1,532,000), communications
switches, routers, and encrypters ($1,206,000), an immersive collaborative engineering system ($897,000),
and equipment cabinets and ancillary networking equipment ($538,000).

Judtification:

Defense Programsis responsble for the management of the NWC. Changes in the military-politica landscape,
including the cessation of underground testing and a significantly smaller nuclear wegpons manufacturing
complex, require DP to find new ways of ensuring asafe, reliable, and secure nuclear wegpon stockpile while
meseting unchanged certification requirements. How DP will meet these chdlenges, the “must, should, and
could” stockpile refurbishment decisions and schedule, are defined by the Stockpile Life Extenson Program
(SLEP). To meet DP mission goas and SLEP requirements, DP has developed a Stockpile Stewardship
Program that plans to use technology to monitor, remanufacture, and test, through smulation, wegponsin the
current and future stockpiles. The NWC of the future will be linked by a distributed information architecture
which will be developed, in large part, at DISL.

Examples of DP efforts that support the Stockpile Stewardship Program include;

. The Advanced Smulation and Computing (ASC) Campaign, (formerly the Accelerated Strategic
Computing Initiative (ASCI)), which will create the leading-edge computational modeling and smulation
capabilities to help weapons designers shift from test-based methods to computati on-based methods
for sockpile certification.

. The Distance Computing and Distributed Computing (DisCon¥) Program, within the ASM Campaign,
which will accderate the ability of DP labs and plants to apply vitd high-end and distributed resources
(from desktopsto TeraOps[1 TeraOp = 10* floating-point operations per second]) across thousands
of milesto meet the urgent and expansive design, analys's, and engineering needs of stockpile
stewardship.

' The Advanced Design and Production Technologies (ADAPT) Initiative's Enterprise Integration (El)
drategy, which will:

— Create seamless, secure, and connected communications.
— Create products and process information systems that alow rapid access to wegpons information.
— Encourage streamlined business and engineering practices that are more responsive and productive.

With these and other Programs, DP envisons a highly distributed, but totaly integrated, system of facility nodes
that support information networking and provide cost-effective information integration, access, and
preservation.

To redize the mission objectives outlined above, DP must have the ability to access information from across the
NWC, fully integrate the design and re-manufacture of nuclear weapons (and components) so asto reduce the
redesign time for nuclear wegpons by hdf, and have a means to incorporate emerging information systems
technology from the private sector and academia as rapidly as possible. The proposed DISL at SNL will
provide the means to accomplish these godls.
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The DISL will provide technologies that will alow seamless, secure, rdliable access to scientific and engineering
and business information by the many geographically dispersed dements of the NWC, including laboratories,
production facilities, and DOE offices. DISL will serve as a connectivity node, connecting people to people,
people to machines, and machines to machines, dlowing access, integration, and preservation of information
across the entire NWC.

The DISL will focus on research and development that will grestly enhance the integration of design and
manufacturing tasks and thus reduce the time required to redesign nuclear wegpons in the enduring stockpile.
DISL will house weapon systems engineers together with computer scientists to foster the interchange
necessary to ensure that the right technologies for the wegpons program are developed when and asthey are
needed. Specificaly, the long-term objective of DISL isto bring together prototype technologies to develop a
digtributed information systems infrastructure that will be incorporated into DP s virtua enterprise for SSP.

The DISL will serve as atechnology deployment center/user facility to accelerate the introduction of advanced
information systems technology into the NWC. DP |aboratories can nether creste avirtual enterprise nor
sugtain avibrant high-performance computing market on their own, and so must work closdy with industry and
academiato develop criticd new information technology. Extensive collaboration with industry and academiais
amajor strategy of ADAPT, ASM, and DisCon¥, and, therefore, is a cornerstone of the DISL. In addition,
the existence of DISL will create opportunities for the DP |aboratories to influence the course of technology
development in the private sector and maximize benefits to their related core programs.

Exiging facilities within the NWC cannot satisfy the need for the development of integrated information systems
required to support SSP and its programs. While many of the elements needed to support DP s distributed
information systems requirements exist at SNL/CA, the necessary facilities are absent—either they do not have
laboratory areas with appropriate infrastructure (computer raised floor; heeting, ventilating and air conditioning
(HVAC); communications) and size to support required technologies, or they must remain completely
classfied. DISL must have space for classfied activities, but must o facilitate unclassified exchanges. Thus
DP proposes to creste DISL as a single facility—one that consolidates activities and equipment; is Szed
appropriately; provides space for vidting personnel from the private sector, academia, and other laboratories,
and possesses a quitable technologica infrastructure, to ensure that DP can meet its criticd misson
respongbilities related to SSP.

The President has mandated that the nuclear weapons stockpile be safe, secure, and reliable. All U.S.
wegpons require periodic refurbishment and remanufacture, because they contain components that have limited
lifetimes. DPs SLEP lays out the schedule of wegpon system aterations, modifications, and improvements to
be completed in the coming decades. A mgor step in the refurbishment and remanufacture of awegpon is
Full-Scale Engineering Development (FSED), the step during which wegpon designers and systems engineers
develop engineering designs, and test and implement them in the production plants. After awegpon has been
redesigned through FSED, it goes into production in the wegpon plants. A key milestone is the date when the
firgt production unit (FPU) isassembled. SLEP cdlsfor refurbishment in the near-term on the W80 (FPU in
FY 2005), in the mid-term on the B83 and W78 (FPU in FY 2007), and in the longer-term on the W76 (FPU
inthe FY 2007—2011 time frame).

To meet the SLEP schedule, Sgnificant reductions in FSED time for weapon sysemswill be required within a
decade. For example, FSED of weapon arming, fuzing, and firing subsystems need to be reduced to 3 years
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from the 6 required in the past. With present technology, this cannot be done. DISL, planned to be
operationa in FY 2004, will provide by FY 2006 the technology to enable this reduction in schedule, and is
therefore an essentid part of DP's plan to meet the SLEP gods. In the specific case of the W76, DISL-
provided technology will enable the FSED to be completed in the 2006—2008 time frame, thus enabling FPU
to occur on schedule.

Thereisno facility available that is adequate in its current state to support the distributed information systems
research and devel opment activities required to meet DP programmatic gods.

Project Milestones:
Physcd Condruction Stat TBD
4. Details of Cost Estimate

(dollars in thousands)

Current Previous
Estimate | Estimate

Design Phase

Preliminary and Final Design costs (Design Drawings and Specifications - $1,136) . . TBD 1,620
Design Management Costs (1.3% Of TEC) . .. ..o oo it TBD 467
Project Management Costs (0.6% 0f TEC) +..vvvveriniiiii e TBD 199
Totd Design Costs (6.4% Of TEC) . . . oo oo v TBD 2,286
Construction Phase
Improvementsto Land . . .. .. ... TBD 269
BUildings . . ..o o TBD 14,996
UtIEES . . oo TBD 303
Standard Equipment . .. ... TBD 1,530
Major Computer EBMS . . . . . . o TBD 9,531
Inspection, Design and Project Liaison, Testing, Checkout and Acceptance .. ... .. TBD 619
Construction Management (2.6% of TEC) .. ......... ... .. . .. TBD 934
Project Management (1.2% of TEC) .. ... . e TBD 423
Total Construction Costs (80.6% Of TEC) . . . ... .. .. it e e e TBD 28,605
Contingencies
Design Phase (0.9% Of TEC) .« . oottt TBD 325
Construction Phase (12.1% of TEC) . .. .. ... . i i TBD 4,284
Total Contingencies (13.0% Of TEC) . .. . .. oottt e e TBD 4,609
Total Line Item Costs (TEC) .. ... .o e e e e e e e e TBD 35,500

This estimate was prepared by GEZ Architects-Engineers and Sandia on the basis of the DISL conceptua
design report dated March 1998. Escaation is based on the January 1999 Update of the Departmental Price
Change Index for DOE Construction Projects, using the Defense Programs and General Congtruction
guidance.
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