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U.S. DEPARTMENT OF ENERGY
NATIONAL NUCLEAR SECURITY ADMINISTRATION
FINDING OF NO SIGNIFICANT IMPACT

ATLASRELOCATION AND OPERATION AT THE NEVADA TEST SITE

The National Nuclear Security Administration (NNSA) prepared an Environmental
Assessment (EA) (DOE/EA-1381) to analyze the proposed action to relocate the Atlas
pulse power machine from Los Alamos National Laboratory (LANL) to the Nevada Test
Site (NTS). Atthe NTS, Atlas would be reassembled in a newly constructed building
within a designated Industrial, Research, and Support sitein Area 6. After reassembly,
Atlas would be commissioned to ensure proper operation and then used to conduct
approximately 40 pulsed power experiments per year, with a potential to increase to
approximately 100 experiments per year, should the Stockpile Stewardship Program
requireit. The EA also addresses alternatives to the proposed action and analyzes the no-
action alternative wherein the Atlas pulse power machine would remain in Los Alamos,
New Mexico and continue to be operated at the LANL site.

The purpose and need of the NNSA is described in Section 1.0 of the EA. A detailed
description of the proposed action and alternatives is presented in Section 2.0. Section
3.0 describes the affected environment. Section 4.0 describes the environmental
consequences of the proposed action and no-action aternative. Cumulative effects are
addressed in Section 5.0.  The proposed action of moving the Atlas machine to the NTS
does not represent a major change to the stockpile stewardship program but rather a
relocation of an asset within the stockpile stewardship complex.

FINDING:

Based on the information and analysis contained in the EA, the DOE finds that neither the
proposed action nor the aternative would constitute a major federal action significantly
affecting the quality of the human environment within the meaning of the National
Environmental Policy Act of 1969 (42 U.S.C. 4321 et seq.). Thus, an environmental
impact statement is not required.

Original signed by Kenneth W. Powers Origina signed by David A. GurulJ
for

Kathleen A. Carlson, Manager David A. GurulJ, Manager

Nevada Operations Office Los Alamos Area Office
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1.0 INTRODUCTION

The National Environmental Policy Act of 1969 (NEPA) requires Federal agency officialsto
consider the environmental consequences of proposed actions before decisions are made. In
complying with NEPA, the National Nuclear Security Administration (NNSA) follows the
Council on Environmental Quality regulations (40 Code of Federal Regulations [CFR] 1500-
1508) and the Department of Energy’s (DOE’s) NEPA implementing procedures (10 CFR
1021). The purpose of an Environmental Assessment (EA) isto provide Federal decision
makers with sufficient evidence and analysis to determine whether to prepare an
Environmental Impact Statement (EIS) or issue a Finding of No Significant Impact. This EA
has been prepared to assess environmental consequences resulting from the implementation of
aproposal to relocate a hydrodynamic test machine, the Atlas pulsed power machine, from
Los Alamos National Laboratory (LANL) to the Nevada Test Site (NTS), where it would then
be set up and operated.

1.1 BACKGROUND

In August 1996, DOE published a Final Environmental Impact Statement for the Nevada Test
Ste and Off-Ste Locations in the Sate of Nevada (NTS EIS). The Record of Decision (ROD)
for the NTS EIS stated, “Defense Program activities at the Nevada Test Site will emphasize
stockpile stewardship experiments and operations to maintain confidence in the safety and
reliability of the stockpile without underground nuclear testing. These stockpile stewardship
activities will include exercises, operations, experiments (including subcritical experiments
involving specia nuclear material), and other hydrodynamic tests.” Further, the ROD
indicates that DOE plans to conduct awide variety of Stockpile Stewardship experiments at
the NTS, including dynamic experiments, subcritical experiments, dynamic experiments to
generate electrical pulses, and other experiment types. These experiments would be
conducted within the appropriately zoned areas of the NTS. In addition, the ROD states, “the
DOE will also reserve land and infrastructure on the Nevada Test Site to support the current
test readiness and national security missions and to support future defense program activities.”

The term “ stockpile stewardship” refers to core competencies in activities associated with
research, design, development, and testing of nuclear weapons, and the assessment and
certification of their safety and reliability under a Comprehensive Test Ban Treaty.
Historically, these activities have been performed at three weapons laboratories (Los Alamos
National Laboratory [LANL] in New Mexico, Lawrence Livermore National Laboratory
[LLNL] in California, and Sandia National Laboratories [SNL] in New Mexico and
Cdlifornia) and the NTS.

In March 2000 the National Nuclear Security Administration (NNSA) was created to carry
out the national nuclear security responsibilities of the DOE including maintenance of a safe,
secure and reliable stockpile of nuclear weapons and associated materials capabilities and
technologies. NNSA manages a science-based stockpile stewardship program that uses a
variety of technologiesincluding lasers and pulsed power to maintain and enhance the safety,
reliability, and performance of the United States nuclear weapons stockpile, including the

1 Atlas Final Draft EA
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ability to design, produce, and test, in order to meet national security requirements. The Atlas
facility, classified as alow hazard, non-nuclear facility, provides significantly enhanced
capability to the stockpile stewardship program by extending the pressures and energy
densities achievable in large experimental volumes (cubic centimeter size) and in converging
geometries for benchmarking and validating models used to evaluate effects of aging (such as
high aspect ratio cracks) or changes due to remanufacturing on weapon performance and
reliability (DOE, 1996b).

One outcome of the Stockpile Stewardship and Management Programmatic Environmental
Impact Statement (SSM PEIS) and its associated ROD, also issued in 1996, was the siting and
construction of the Atlasfacility at LANL. More specifically, Atlas was located at LANL so
that it could make use of an existing 1,430 megawatt (MW) rotating generator to charge the
Atlas high energy density capacitors very rapidly. At that time, rapid (<1 second) charging of
the capacitors and switches in the energy storage section of the Atlas machine was the only
way to achieve the high reliability required for Stockpile Stewardship Program experiments (a
more detailed description of this requirement isin Appendix K of the SSM PEIS). Since then,
a combination of charging, energy storage, and high voltage switching technology has been
demonstrated that can operate with a high degree of reliability in a more conventional regime
of chargetime (i.e., <30 seconds) using commercial power supplies. Consequently, operation
of Atlasis no longer dependent upon the existing LANL generator. Full-scale assembly of
the machine began in November, 1999 and construction was completed in August, 2000.
Following successful completion of acceptance testing, Atlas is scheduled to begin physics
experiments in June, 2001.

In 1999 and 2000, Congress appropriated funds in the Energy and Water Appropriation FY 00
Conference Report 106-536 and FY 01 Conference Report 106-988 for proof of concept
experiments and completion of facility operational capability for the Atlas pulsed power
machine at the NTS. On September 11, 2000, the Deputy Administrator for Defense
Programs directed the managers of the Albuquerque and Nevada Operations Offices to
prepare a plan to estimate the cost and schedule to move and reassemble Atlas in Nevada and
have it jointly operated by LANL and Bechtel Nevadain support of the Stockpile Stewardship
Program. The relocation plan was prepared and presented to the Deputy Administrator for
Defense Programs on October 27, 2000. On December 8, 2000, the Deputy Administrator for
Defense Programs authorized the use of appropriated funds to develop a performance baseline
for the project and to complete the NEPA analysis for the relocation.

In February, 2001, the U.S. Department of Energy Office of Inspector General issued an audit
report on “The Need for Atlas Pulsed Power Experimental Facility” (DOE/IG-0495, February,
2001) which listed three recommendations for the Deputy Administrator for Defense
Programs, National Nuclear Security Administration. These recommendations were:

1. Establish aformal prioritization process to help ensure that funds are available to
operate Stockpile Stewardship projects based on detailed cost information;

2. Ensurethat prior to construction, projects have operating funding requirements
identified and that request for operating funds are made in atimely manner; and,
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3. Notify Congressif thereis any change in plan to operate Atlas once it is moved to the
NTS.

NNSA concurred with recommendations 2 and 3. Recommendation 1 recommends a new
prioritization process that was considered counter-productive to the existing budget and
planning structure.

1.2 PURPOSE AND NEED FOR THE PROPOSED ACTION

U.S. National Security Policy requires the NNSA to maintain core intellectual and technical
competencies in nuclear weapons and to maintain a safe and reliable U.S. nuclear weapons
stockpile. The NNSA fulfills its nuclear weapons responsibilities through the Stockpile
Stewardship Program, which involves the integrated activities of three national laboratories
(LANL, LLNL, and SNL), four industrial plants, and the NTS. Together these sites make up
the nuclear weapons complex. Efficient implementation of the Stockpile Stewardship
Program without nuclear testing requires NNSA to maintain the safety, security, and
reliability of the U.S. nuclear weapons stockpile through enhanced experimental capability at
its facilities.

NNSA has a continuing need to improve the experimental capability and the efficiency of the
Stockpile Stewardship Program and to broaden and strengthen its intellectual and technical
capability at the NTS. In order to maintain the historical core competencies and capabilities
of the NTS, NNSA needs to focus on issues associated with strong and efficient
implementation of the Stockpile Stewardship Program, engage the technical involvement of
Nevada Operations Office (NV) personnel and contractors with the technical expertise held
by the national |aboratories and enhance the scientific and engineering competencies and
capabilities at the NTS. The NNSA Defense Programs investment in NTS activities need to
be optimized by engaging Bechtel Nevada (BN) experimental and diagnostic scientistsin
advanced experiments on Atlas that contribute to Stockpile Stewardship Program data needs
and that develop and refine capabilities needed for Atlas, subcritical experiments, and nuclear
test readiness. Cost reduction would be realized by applying BN’ s capabilities in facility
operations and project management. NTS operational effectiveness needs to be improved by
load leveling with subcritical experiments and by improving utilization of the NTS physical
plant. BN, in supporting the Laboratory subcritical experiment activities and other activities
at the NTS, hasincreased staffing in technically skilled personnel (e.g., diagnostics
development, fielding, data acquisition, technical management) and in other areas (e.g., assets
control, instrumentation) as well. Because of the extended and complex nature of the
subcritical schedule, the program does not require nor can it employ all these resources on a
full-time basis. The Atlas experimental schedule, (approximately 40, nominally weekly,
experiments per year) is highly flexible and can adjust to use the skills of technically skilled
professionals during times while they await subcritical experiment critical path items.
Similarly the Atlas experimental schedule could be structured to avoid operation during times
when demands of the subcritical program are high, and personnel nominally assigned to Atlas
can assist in a short response time should a time-critical need arise in sub-critical activities

(e.g., asurge capacity).
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The NTS plays an important role in the integrated activities required to maintain a safe and
reliable nuclear weapons stockpile. To ensure the continued appropriate levels of capability
and readiness of the NTS to fulfill its role in the Stockpile Stewardship Program, NNSA
needs the capability of doing large-volume hydrodynamic experiments at high energy density
at the NTS. In order to achieve these enhancements at the NTS into the future, NNSA also
needs to create higher education opportunities in high energy density physics in Nevada
through collaboration with the University and Community College system of Nevada.
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2.0 DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES

This section describes the proposed action to relocate the Atlas pul sed-power machine to the
NTS and to operateit. This section also discusses aternatives to the proposed action and
describes the no-action alternative under which the Atlas facility would remain in Los
Alamos, New Mexico and continue to be operated at that site.

21 PROPOSED ACTION

NNSA proposes to disassembl e the Atlas pulsed power machine at LANL and transport it to
the NTS (Figure 1). The proposed action of moving the Atlas machine to the NTS does not
represent amajor change to the stockpile stewardship program but rather arelocation of an
asset within the stockpile stewardship complex. At the NTS, Atlas would be reassembled in a
new building within a designated Area 6 Industrial, Research, and Support site (Figure 2).
After Atlasisreassembled at the NTS, it would be recommissioned to ensure proper operation
and then used to conduct approximately 40 pulsed power experiments each year, with a
potential to increase to approximately 100 experiments per year should the Stockpile
Stewardship Program require it, and if appropriate funding were available. At full operation,
the Atlas facility is estimated to employ 15 people. The majority of the approximate 15-
person Atlas operations crew is expected to be engineers and scientists. The building that
would be constructed to house the Atlas facility at NTS is discussed in the following

paragraphs.

The development of university participation in Atlas experiments will be a high priority
effort. Collaboration in Atlas activities could take the form of afaculty-student team
responsible for addressing an experimental topic on Atlas or it may take the form of a
faculty/student team working on the development and implementation of a diagnostic
capability on Atlas applied to avariety of experiments. For example, the topic of detailed
metal equation-of-state measurements at pressures above 10 Mbar in converging geometry
might be a suitable thesis topic and is very important to the Stockpile Stewardship Program.
Similarly, the topic of diagnosing the state of material undergoing high strain rate deformation
(melt diagnostic) would also comprise a challenging thesis topic and a successful diagnostic
would be applicable to several Atlas experimentsin the next 3-5 years as well as subcritical
experiments.

211  Facility Description

At the NTS, the Atlas facility would be housed in a newly constructed, pre-engineered
building estimated to be 20,000 ft? (Figure 3). The Atlas system requires a heavy industrial,
high-bay building equipped with a heavy-duty gantry crane to house the capacitor bank and
user support facilities. The building would be designed to the requirements for a low-hazard,
non-nuclear facility. Atlas would require electromagnetically shielded rooms for classified
and unclassified data acquisition and rooms for machine control. The capacitorsin the Atlas
capacitor bank use dielectric minera oil (Dida-AX). A 150,000-liter (40,000-gallon)
aboveground mineral oil storage tank would be located adjacent to the facility. Water and
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Figurel Map of NTS
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Figure2 Vicinity Map of the Area 6 Construction Facilitiesand Atlas Facility
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Figure3 Site Layout of the Atlas Facility
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sewer lines would be extended from the existing main lines to the new facility. An asphalt
parking lot would also be constructed. A temporary machine component staging structure
utilizing tension-fabric or air inflation technology might also be constructed next to the new
high bay to accommodate piecepart and hardware receiving and assembly of materials prior to
instalation in the high bay.

Buildings located adjacent to the facility might be modified to provide support services or
Atlas. These servicesinclude, but are not limited to: vacuum, electronics and machine shops;
alaser backlighter area; pulse generator maintenance shop; an optics shop; darkrooms; and, a
diagnostics shop and trailers. A security system would include a guard station, fencing, gates,
communication equipment and lighting. Security configuration would alow both classified
operations and unclassified experiments to be performed by uncleared university and foreign
visiting scientists.

Primary components of the Atlas facility would include:

* Target chamber containing imploding liner assembly

* Capacitor bank

* Target assembly clean room

* Laser diagnostic systems

 X-ray diagnostic systems

» Control room

* Diagnostic screen rooms

» Radia and Axial experimental access for imaging diagnostics
* Spare capacitor module

* Vacuum pumps

* Structural platforms and stairwells

* Vertical tri-plate radial transmission line

« 150,000 liter (40,000 gallon) minera oil storage and transfer system
* Transmission line ballast

* Argon/Sulfur Hexafluoride (SF6) gas system to supply switches with dielectric gas
* Heating, ventilation, and air conditioning systems

* Chilled water, nitrogen, and compressed air systems

« 300 liter (80 gallon) liquid nitrogen storage tank

* Diagnostic data center

* Project management office

* Visitor center/experimentalist/staff office building

The expected lifetime of the Atlas facility at NTS, assuming a maximum shot rate of 100
shots per year, is 10 years without major refurbishing. Assuming an average shot rate of 50
shots per year the expected lifetime of the facility would be 20 years. After approximately
1,000 shots, the facility could be refurbished for continued operation or the facility could be
cleaned and decommissioned. If decommissioned, the Atlas machine and support equipment
could then be made available for other uses or excessed, as appropriate. The term “excessed”
refersto a process to disposition government property that implies the possible reuse of
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components, subsystems or whole systems first within the government and then by state and
local government entities, educational institutions and the private sector.

2.1.2 Operations

The Atlas facility is designed to perform pulsed power experiments on macroscopic targets,
i.e., targets that are larger than those possible when using lasers and other currently available
equipment. Larger targets, on the order of a cubic centimeter in size, improve the ease of
measurement and allow the investigation of physical phenomena that cannot be scaled down
to smaller sizes without affecting parameters of importance.

The Atlas pulsed powered system is designed to deliver a pulse of very high electrical current
through a high precision cylindrical metal liner that surrounds the sample of interest. The
current produces a brief but powerful magnetic force on the liner, which implodes upon the
sample. For hydrodynamic experiments, Atlas would deliver 25 to 30 megamperes to an
imploding liner, which would reach velocities of over 15 cm/microsecond with final kinetic
energies of 2 to 5 megajoules (MJ). Pressures of up to 20 megabars would be achieved,
depending on the design of the experiment. At this energy density, the target and liner would
reach an energy density necessary for understanding the physics of the late stages of primary
and secondary implosion.

Pulsed-power systems deliver intense bursts of electrical energy by charging a large capacitor
bank to a high voltage, then releasing the stored electrical energy in a short, single cycle,
pulse of current through the target liner. During an experiment, electromagnetic energy
would go sequentially from the supply source to the ac-dc-converter, through the inductor
(optional), to the capacitors, and would finally be delivered to the target. The scenario
described here is for an experiment requiring the maximum possible currents and magnetic
fields. The Atlas capacitors would be charged with commercial electrical power by way of an
alternating current (ac) to direct current (dc) converter (dc power supply) and would be
arranged in multiples to form a capacitor bank. The Atlas capacitor bank has the capability to
deliver energy in various quantities and within arange of time intervals. The Atlas capacitor
bank would store up to 24 MJ of energy. Through a switching system, the capacitor modules
would be placed in series to raise the voltage to nominally one/quarter megavolt just before
being discharged through the target liner. The discharge takes approximately 10
microseconds.

Atlas at the NTS would support many related types of experiments. In atypical experiment, a
hollow cylindrical piece of metal, perhaps fabricated with known cracks, voids, or other
defects, would be placed inside the initially cylindrical liner. A heavy target, e.g., 30 grams
(1.1 ounce), would be used to study the hydrodynamic effects of such defectsin aging
weapons. The magnetically driven liners would compress sample materials to high pressures
and could produce partial ionization of the sample. In another family of experiments, a light
target, e.g., 50 milligram (0.002 ounce) would be imploded upon itself to produce dense
plasma to study the properties of strongly coupled plasmas pertinent to stockpile stewardship.
Solid shrapnel and particulate metal dust would be generated but would be stopped by the
walls of the target chamber.
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The following target materials may be used in Atlas experiments:

Metal Symbol Atomic No.
Beryllium Be 4
Aluminum Al 13
Stainless Stedl *x *k
Copper Cu 29

Tin (white) Sn 50
Tantalum Ta 73
Tungsten w 74
Lead Pb 82
Depleted Uranium DU 92

The behavior of the target material would be observed by the use of diagnostic x-rays and
lasers beamed through line-of-sight, evacuated tubes that connect to ports on the target
chamber. Diagnostic equipment would include air-monitoring devices, voltage probes,
current probes, magnetic field measuring instruments, and various types of imaging (light, X-
ray, laser) diagnostics. Data acquisition equipment would consist of cameras, lasers, x-ray
detectors, and other similar equipment. Experiments would yield laser holographic images
and x-ray radiographs of the implosion, which would be captured and recorded to determine
the hydrodynamic behavior of the experiment.

After each experiment, workers would clean the target chamber of metallic debris and
deformed metallic targets. Up to 150 liters (42 gallons) of ethanol would be used per year for
cleaning purposes. Discarded materials following each experiment would consist mostly of
small amounts of one of the metals listed above. Any metal target pieces recovered would be
excellent candidates for post shot (recovery) evaluation and analysis. Ordinary hardware may
be salvaged or reused if appropriate. Personnel also would perform routine maintenance such
as replacement of worn dielectric insulation. All waste would be sampled and analyzed in
accordance with DOE/NV procedures to determine its characteristics (i.e., nonhazardous,
hazardous, low level, low level mixed waste).

2.2 Discussion of Alternatives Considered

The Council on Environmental Quality regulations, Section 1500.2 (e), states that federal
agencies shall to the fullest extent possible use the NEPA process to identify and assess the
reasonabl e 