
1. Statement of project status to date 

As directed by the contracting officer, the first PrograrnmaticProject Status Report for the Center as 
well as Quarterly Technical Progress Report were submitted to the U.S. Department of Energy 
(DOE) May 1, 1995 for the period November 1, 1995 through March 31, 1995 (reference DOE F 
4600.6). Additionally, on May 25, 1995, three Technical Task Plans were provided to Howard 
Canter, Technical Director, DOE Office of Fissile Materials Disposition as requested. The 
information provided below includes a brief synopsis of these reports and an update through July 1 , 
1995. The information is provided by tasks and subtasks as identified in the Federal Milestone Plan 
and Log submitted March 15,1995 (DOE F 4600.3A). 

In November 1994, a pre-award letter authorizing the expenditure of $5 15,887 for the Center was 
provided by the U.S. Department of Energy (DOE) to the State of Texas. The cooperative 
agreement between the DOE and the State of Texas was finalized February 1995, authorizing a total 
award of $9 million. The management contract for the Center between the State of Texas and The 
University of Texas at Austin was signed April 1995. To date, $4.3 million of the $9 million 
awarded for FY95 has been received by the Center. 

Task 1 Plutonium Information Resource 

Center offices have been established in Aniarillo. Three full-time staff members are presently 
employed in Amarillo. 

Task 2 Advisory Function 

A Senior Technical Review Group was assembled in February 1995 to review the preliminary draft 
reports of the DOE Office of Fissile Materials Disposition. This Senior Review Group includes 
four members of the National Academy of Sciences, two members of the National Academy of 
Engineering and a Nobel laureate. Three meetings have been held in Dallas, Texas and two review 
reports drafted. 

The Center’s Governing Board has awarded funds for a project to use multiattribute utility theory 
analysis to select one alternative or a small subset of alternatives for the disposition of weapons- 
usable plutonium. This work is ongoing and will be presented to the Senior Technical Review 
Group on July 18, 1995. 

At a meeting in January 1995 at Los Alamos National Laboratory, there was an agreement between 
the delegates from Russia and the delegates of the U.S. Interagency Working Group to jointly study 
eight technical areas relative to disposition of excess weapons-grade plutonium. In April 1995, two 
Board members, Dale Klein and Lee Peddicord, traveled to Russia to conduct preliminary talks. 
Drs. Klein and Peddicord obtained the names of the Russian members for the joint technical working 
groups, an accomplishment which removed what heretofore had been a major impediment to the 
initiation of the work. 
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The Board has awarded funds to the Texas Engineering Experiment Station (TEES) for support of 
joint U.S./Russian technical working groups for the study of alternatives for the disposition of 
excess weapons-grade plutonium. TEES will engage in the following activities to support the joint 
work: 

Cooperate with the Technical Integration Team, led by Sandia National Laboratories - 
Livermore, for the purpose of developing a detailed outline of reports to be submitted 
individually by each of the Joint Technical Working Groups identified in a technical task plan 
previously submitted to DOE 
Provide one technical expert (with alternative, if appropriate) for each of the Joint Technical 
Working Groups 
Provide financial support for some of the Russian participation in these studies 

0 

Task 3 Environmental, Public Health and Safety 

The Center has awarded $1,024,410 for site-specific environmental work that includes the 
environmental restoration and assessment work led by Dr. Randall Charbeneau, The University of 
Texas at Austin, formerly funded by DOE’S AIP and TBEG funding. The Center was asked by 
DOE Amarillo to support these activities. Tasks include: 
0 Aquifer testing and produced water treatment 

Bioremediation of contaminated soil and ground water 
Vadose zone remediation 
Chromium remediation 

In 1995, the Center plans to support a project led by L.R. Hossner, Soil and Crop Sciences 
Department, Texas A&M University on the phytoaccumulation of selected heavy metals, uranium, 
and plutonium in plant systems. There is a growing number of toxic and contaminated sites where 
the most commonly used methods of decontamination are extremely costly processes of removal 
and burial or isolation of the contaminated sites. Metal-tolerant hyperaccumulator plants represent 
an attractive solution for phytoremediating soils contaminated by accidental dispersion of fissile 
materials such as plutonium and uranium. - 

Task 4 Education and Outreach 

During the spring semester 1995, a class of senior mass communications students, Texas Tech 
University, produced public information plans for the Center. Four team leaders presented their 
plans to the Governing Board in May. Many of the students’ ideas are incorporated in the public 
outreach program funded by the Center which is detailed below. 

The Center released an education and outreach request for proposals. Nationally recognized external 
reviewers were recruited to review these proposals and make recommendations to the Board. The 
review panel included the former assistant director of science education programs for the 
Department of Energy, a senior program director of the National Science Foundation (NSF), the 
manager of the education program for Fermi National Accelerator Laboratory, an expert on digital 
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evaluation and surveys, respectively (a roster of the review panel was attached to a previous 
report). To date, the Center’s Governing Board has awarded $485,000 for the following activities: 

(1) K- 12 Education: Texas Tech University and West Texas A&M University 
Funds are provided to develop a planning grant to build consensus in the community and to develop 
a five-year strategic plan of work and goals that will positively impact existing science and 
mathematics education programs throughout the Panhandle. The design of the program will include 
meaningful participation by all stakeholders including classroom teachers, parents, and business 
leaders. Budget items include: 

travel funds for external advisory group to visit Amarillo, site visits for program participants to 
visit model programs, and travel related to conference andor focus groups held throughout the 
Panhandle 
release time for teachers to participate in planning 
program staff time 

(2) Academic Intervention: Amarillo College and Texas Tech University 

TexPREP, Texas Prefieshman Engineering Program, identifies high ability high school and middle 
school students with the potential to become scientists and engineers, particularly women and 
under-represented minorities, and provides them with academic reinforcement in the pursuit of that 
goal. Funds are granted to: 

Supplement current TexPREP program 
Develop plan for the Amarillo and Lubbock PREP Programs 
Participate in planning for the five-year strategic education plan for the Center 
Support organizational activities for a national coalition to expand the TexPREP program 
composed of the American Mathematical Association of Two-Year Colleges, National 
Association of Mathematicians, Society of Hispanic Professional Engineers, and Society of 
Mexican-American Engineers and Scientists 
Support of the Environmental Technology course to be offered by the Technical Sciences 
Academy of the Amarillo Area Center for Advanced Learning, Amarillo Independent School 
District 

( 3 )  Graduate Education: Texas Tech University 

The budget for this project may need to be modified during the budget period depending upon the 
outcome of the needs assessment. Funds are granted to: 

Evaluate the need for graduate level distance education at Pantex and in the Amarillo area 
Assess the availability of adjunct faculty to support additional graduate level education planned 
Prototype the enhanced video tape delivery system for the interdisciplinary engineering masters 
degree using the World Wide Web server 
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(4) Public Outreach: Amarillo College and Texas Tech University 

The budget for this project may need to be amended during the budget period depending upon the 
outcome of the needs assessment. Funds are granted to: 

Research public awareness of the Center and design a public information campaign 
Develop a 3O-minuteY balanced documentary on Pantex and its' mission 
Develop a 6-1 0 minute information video for the Center 
Develop print information to support video/television materials 

Center Governing Board member Fred Bryant traveled to the Nevada Test SiteNucca Mountain to 
evaluate the use and design of information centers in conjunction with a workshop on information 
centers sponsored by the National Energy Institute. Dr. Bryant also traveled to the Idaho National 
Engineering Laboratory to evaluate the graduate education program offered to INEL employees by 
Idaho universities. 

The Pantex Education Advisory Committee met in April 1995 to review higher education needs. 
During the meeting the committee identified nineteen programs including environmental science with 
emphasis in waste management and bioremediation, health physics, and electrical and chemical 
engineering. The Center is exploring how best to offer advanced degrees, primarily via distance 
learning. Twenty-nine percent of the Pantex employees presently have a bachelor of science degree 
or above. The Center is working to provide advanced education for Pantex Plant employees in the 
critical areas of nuclear engineering, nuclear technology, and related scientific and technical 
disciplines. Toward this goal the Center is participating in a collaborative proposal to the 
Telecommunications and Information Infrastructure Assistance Program of the US.  Department of 
Commerce. A consortium of leading educational institutions, government agencies and health care 
institutions are proposing a demonstration project to be used as a national testbed for developing 
and delivering a broad range of services using high-speed asynchronous transfer mode technology 
which can provide the visual acuity necessary to deliver full-motion interactive videos and 
simulations for education and training over a large geographic area, efficiently and cost-effectively. 
Improved speed and connectivity of the existing higher education networks in Texas are required in 
order for the Center to provide a broad range of interactive video courses to Pantex and other 
employers in the Amarillo area which originate at the higher education institution in the State that is 
the leader in the specific course taught. A pre-proposal was submitted and favorably reviewed in 
May 1995 and the full proposal was submitted in June. 

In the Fall 1995, Pantex employees will be able to enroll in an interdisciplinary masters degree in 
engineering program taught by Texas Tech University via videotape and Internet. Texas Tech 
University does not offer nuclear engineering courses but one-half of the hours for this degree 
program may be transferred from another accredited program. The Center is working toward the 
delivery to Pantex employees by Fall 1996, nuclear engineering courses taught by Texas A&M 
University via a T1 -link to West Texas A&M University located in Canyon, Texas, approximately 
forty miles from Pantex, and environmental engineering courses taught by the University of Texas at 
Austin to the Pantex educational facilities. 
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Task 5 Plutonium and Other Materials Studies 

The high explosives demonstration project was awarded $360,000. The study includes two parallel 
projects for the disposition of high explosives: 

Demonstrate the feasibility of burning a mixture of high explosives and other material(s) in a 
commercial coal-fired power generation plant 
Synthesis of diamond by shock compression of bucky ball with explosives 

Following the competitive grants model set forth in the cooperative agreement, the Center has 
formulated program guidelines and released two requests for proposals (copies of these documents 
were attached to previous reports). Investigators funded by the Center are asked to provide 
quarterly progress reports for attachment to each Quarterly Technical Progress Report submitted 
by the State of Texas to DOE. 

The Center released a nuclear program request for proposals. Nationally recognized external 
reviewers were recruited to review these proposals and make recommendations to the Board. Based 
on the reviewers recommendations, the Center’s Governing Board awarded $1.7 million. Funded 
investigators have been asked to submit revised budgets and quarterly progress reports for 
attachment to each Quarterly Technical Progress Report submitted by the State of Texas to DOE. 

The Center’s director, Dale Klein, has introduced DOE’S Amarillo Area Office and the Pantex 
contractor, Mason & Hanger, to the training programs of the National Academy for Nuclear 
Training, Institute of Nuclear Power Operations. A bench marking trip was taken to the Comanche 
Peak facility and educators affiliated with Center university members will assist where needed in 
customizing training for the Pantex facility. The Defense Nuclear Facilities Safety Board has stated 
repeatedly, including the Board’s most recent Annual Report to Congress, that the most important 
and far-reaching problem affecting the safety of DOE defense nuclear facilities is: “the difficulty in 
attracting and retaining personnel who are adequately qualified by technical education and experience 
to provide the kind of management, direction, and guidance essential to safe operations of DOE’S 
defense nuclear facilities.” 

Plutonium Text and Plutonium Training 

There is a need to develop a strong scientific basis for plutonium chemistry and a corresponding 
need for training individuals in handling plutonium. The first phase will be to evaluate the 
information that is currently available in the open literature and in classified documents. The next 
phase will be to identifl any research areas where information is either weak or missing. The third 
phase will be to write a textbook on plutonium chemistry and handling practices. The fourth phase 
will be to develop training materials and conduct training programs at various DOE sites. Expected 
expenditures during the balance of FY95 will total $77,000. 

5 



Board Initiatives 

The Resource Center Board has two projects planned for FY95 and expect that these will be 
continued in FY96. These projects are: 

1. Possible releases of PU from a gravel gertie 
2. The history of MOX utilization in the U.S. and Europe and the technical issues associated 

with the manufacture and use of MOX in U.S. LWRs. Expenditures expected during the 
balance of FY95 total $55,000. 

11. Plans for year two (FY96) 

Task 1 Plutonium Information Resource 

As indicated in the cooperative agreement, the Center will establish a st te-of-the- rt, electr niC 
library and information retrieval center that will serve as the national archives of historical, policy 
and technical information on nuclear weapons material. Planning and implementation will be 
coordinated with federal agencies, with the goal of achieving the access requirements set forth in 
March 1994 by the National Coordinating Committee on Technology in Education and Training. 

Collecting, scanning, indexing and in some cases abstracting, weapons materials documents will be a 
significant undertaking. Because of the unique nature of the archive and the need to in some cases 
declassify materials and/or provide for different levels of access dependent upon the security 
clearances of the users, the cooperative agreement calls for the awarding of a consulting contract to a 
nationally recognized expert for the purpose of devising a needs assessment and operational plan for 
the Amarillo site. 

As data are gathered and compiled, a broad range of studies related to weapons dismantlement and 
weapons materials will be identified and supported by the Center. The results of these studies will 
be used to develop educational materials for national distribution to citizens groups, educational 
institutions, advisory boards, governmental agencies, and other deliberative bodies. 

This task was given very high priority by both the education and nuclear review panels that 
provided the external review €or the Center’s competitive grants program in the first year. 

Project milestones are shown below: 

Collection Assessment 

11/95 Determine size and location of collections 
11/95 Determine document types 
01/96 Determine which documents have no Center catalog records 
04/96 Collaborate with DOE Public Information Office, researchers, scholars and teachers to 

determine which documents will be digitized 
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User Assessment 

05/96 Analyze K- 12 information interface needs 
05/96 Determine access needs of the DOE community 
05/96 Determine access needs of general public, state and local governments 

0 System Feasibility 

11/95 Investigate/collaborate with current projects at Texas A&M, DOE Office of Scientific 
and Technical Information, Oak Ridge National Laboratory and Rocky Flats facility 

Ongoing 

05/96 Determine connectivity requirements to meet user needs 
05/96 Determine user interface/access methodology 
05/96 Determine serverhtorage requirements 
05/96 Specifjl scanning technology to digitize historical archives 
05/96 Specify software to import machine readable documents 

0 Procure system and software 

01/96 Produce preliminary report for consultant review 
04/96 Produce final feasibility report 
05/96 Produce RFP for system and software 
06/96 Issue RFP to hardware and software vendors 
09/96 Receive and install system 

Catalog and classify documents 

08/95 Create the Center bibliographic records for documents through On-Line Computer 
Library Center 

Ongoing 

08/95 Transfer bibliographic records to the Harrington Library Consortium public access 
catalog 

10/95 Provide bibliographic records to DOE OSTI for documents not accessible through the 
Government Information Locator Service 

Establish connectivity 

08/96 Install sufficient INTERNET bandwidth for information access 
08/96 Install sufficient dial access ports for non-INTERNET access (SLIP, PPP) 
09/96 Install Ethernet access to HLC Library Automation System 
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Staff development 

09/96 
09/96 
09/96 Train scanning workstation operators 
09/96 Establish quality control procedures 

Hire Quality Control Specialist and operators 
Train staff on server operating system, application software and user interfaces 

Task 2 Advisory Function 

The DOE is now engaged in a major task involving the disposition of materials that are excess to the 
nuclear weapons program. The Center will support studies to advance the technical knowledge of 
weapons materials and of the environmental impact, and health and safety issues related to the 
handling, recycling and disposition of these materials as indicated in the description of Task 5 
below. Analysis of these data as well as public policies, as described for Task 1 above, will enhance 
the Center’s ability to provide advice to the State, concerned and interested citizens, oversight 
agencies, advisory boards, the DOE and the interagency Working Group. As appropriate, the 
Center will also participate in the environmental studies of the surplus Fissile Materials Control and 
Disposition Project by performing technical studies, conducting technical evaluations, obtaining 
input from citizens and government officials and preparing planning documents, schedules and 
content guides to support preparation for environmental impact hearings, and statements as 
indicated by the National Environmental Policy Act. In brief, the Center will continue the following 
activities in year 2 that were initiated in year 1 : 

Facilitate the review of preliminary documents of the Office of Fissile Materials Disposition via 
the Center’s Senior Technical Review Group. In year 2, two sub-groups will be convened to 
address issues related to MOX fuel and institutional issues associated with alternatives for 
plutonium disposition 
Facilitate the joint work with Russian/U.S. technical teams. Funds will need to be provided by 
the Resource Center to Russian study groups. Presently, the Center is planning to issue and 
contract to the Moscow Engineering Physics Institute (MEPhI) and MEPhI will provide 
subcontracts to other appropriate institute in Russia. The exact cost of the work is uncertain, 
but it is estimated that $205,000 would be expended during the balance of FY95. Additional 
FY96 budget estimate is in Section I11 Budgets 
Release request for proposals as needed to carry out specific studies identified that are within 
the scope of the cooperative agreement 

0 

Russian Conference 

A conference is planned to be held in Moscow (or nearby) in the Fall of 1995 to discuss two 
fundamental topics. First, the Center and DOE would like to hear from a variety of Russian 
scientists regarding the technical understanding and technical approach to using MOX fuel in a 
variety of reactors (e.g., light water reactors (VVERs). To date, most of the technical information 
presented by the Russian scientists have strongly advocated the use of fast reactors and the 
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presentations in the U.S. are almost always by the same individuals. A conference held in Moscow 
will enable the U.S. to hear from a variety of Russian scientists from several different institutes. 

The second part of the conference is to facilitate a discussion among Russian political leaders 
regarding the storage and disposition of the Russian surplus plutonium. Presently, the head of 
MINATOM is very opinionated and other Russian leaders (for example, Dr. Yablokov, Chairman 
of the Interagency Committee on Ecological Safety of the Russian National Security Council) would 
like to see this issue discussed at a high level. Howard Canter has asked the General Manager of 
MINATOM to respond to the screening criteria for the disposition of surplus U.S. plutonium. To 
date, no response has been received. This conference should provide insight to the criteria to be 
used by Russia as they examine disposition options for their surplus plutonium. The Center 
expects to expend approximately $15,000 during the balance of FY95 for this activity. The FY96 
budget appears in Section 111 Budget. 

Task 3 Environmental, Public Health and Safety 

The Center will continue the site-specific environmental work supported in year 1 that includes the 
environmental restoration and assessment work led by Randall Charbeneau: 

Aquifer testing and produced water treatment 
Bioremediation of contaminated soil and ground water 
Vadose zone remediation 
Chromium remediation 

Additionally, the Center will continue to support agriculturehioremediation projects related to the 
dispersion of fissile materials such as plutonium and uranium. 

Initiatives related to health and safety will be identified and begun in FY96 as part of the 
competitive grants program contingent upon funding for this area. 

The cooperative agreement outlines a broader program than can be accomplished if there is a 25% 
limit on non-fissile materials related programs. The Center will continue to explore other funding 
sources for these programs. 

Task 4 Education and Outreach 

Education initiatives begun in FY95 will be continued. For example, the results of the five-year 
strategic planing process funded for K-12 education in FY95 are due June 1996. At that time, the 
Governing Board will act upon stakeholders' recommendations for new initiatives in the Texas 
panhandle. Additionally, a request for proposals for new education initiatives will be released in 
FY96, particularly to address Tasks 4.4C, D, and E (see Milestone Log submitted March 15, 1995). 
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The cooperative agreement outlines a broader program than can be accomplished if there is a 25% 
limit on non-fissile materials related programs currently imposed on DOE funding. The Center will 
continue to explore additional funding sources for these programs. 
The Communication Outreach Program will continue to build on the work initiated during year 1 of 
the project. During year 2, Communication Outreach Project members will: 

conduct a post-campaign survey to measure public awareness of the Center programs and 
activities 
conduct a study with key stakeholders to determine the effectiveness of the public 
communication campaign during year 1 
develop and implement a comprehensive public informatiordpublic relations plan for the Center 
develop and implement a comprehensive public service/advertising campaign for the Center 
conduct a study about the uses of distance education and telecommunications by the Center 
research media frequency, placement and content of the Center 
develop, produce and air a 3-hour live broadcast of an electronic town hall meeting 
develop a 6- 10 minute video for the education outreach program. 
coordinate with Pantex to develop CD ROM materials for the Center 
develop 3 television public service announcements for the Center 
develop print information to support video/television materials 

Description of Research 

Center AwarenessNedia Usage 

Reseurch Objectives: To determine public awareness about the Center; nuclear, health and 
environmental issues after the public service campaign airs in late Fall 1995. 
Methodology: A telephone survey of Amarillo residents will be administered to gauge awareness of 
the Center after the year 1 public communications campaign. 

Communication Campaign-Effectiveness 

Objective: This study will determine the effectiveness of the Center public service campaign among 
key stakeholders involved in outreach and education. 
Methodolou: A series of in-depth interviews will be conducted with key stakeholders involved 
and/or interested in the Center outreach program (including outreach officials from Pantex, the 
Center, consortium member schools, local media, etc.) A qualitative approach will be employed in 
order to understand what information stakeholders and experts familiar with the Pantex outreach 
program believe to be the most effective elements of the public communications campaign. 
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Public InfonnationPublic Relations Plan - Implementation 

Objective: To assist the Center in the implementation of a public informatiodpublic relations plan 
for the Center. This plan will assist in communicating the purpose, awareness and creditability of 
the Center and it’s programs throughout the region, nation and the world. 
Method: Using the case study approach a comprehensive public informatiordpublic relations plan 
will be developed for the Center. Communication outreach program faculty will provide guidance 
and assistance during the implementation phase. 

Research Media Frequency 

Objective: To determine the media frequency, placement and content of the Center using content 
analysis. This would include print, broadcast and specialized media. This study will provide a 
detailed analysis of media including print, broadcast and specialized media. 

Distance Education & the Center 

Objective: To determine educational and outreach distance education applications for the Center. 
This study will provide a detailed analysis of potential uses of distance education in the region and 
nation. 

Video and Print Development 

Electronic Town Hall Meeting 

KACV-TV/Amarillo College will research, write, shoot and produce a 3-hour live broadcast 
discussing various aspects of the Pantex operation and the Center. The town hall meeting will 
provide a forum for sharing information about the Pantex operation. A number of residents 
(approximately 50) will act as an audience for various panels that can address specific areas of 
interest. The panel may consist of Pantex and the Center staff, government specialists, or other 
experts in related fields. Production will include interviews with appropriate elected and/or 
appointed government officials; some may require satellite transmission. 

Electronic Town Hall Promotion 

The electronic town hall will be promoted with a 30-second TV promo, a mailing to interested 
organizations and local newspaper advertisements. 

Center Public Service Announcements 

KACV-TV/Amarillo College will script, narrate, shoot and edit three Public Service Announcements 
(PSAs) about the Center. This second PSA campaign is necessary to continue awareness of the 
Center programs and activities. 
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Center Education Video 

In coordination with WTAMU, KACV-TV/Amarillo College will research, write, shoot and produce 
a 6-1 0 minute informational video on the Center education program. The topic for the video(s) will 
be determined later. This video can be provided to consortium member schools and could be used at 
community group meetings, and schools throughout the area. 

Center Brochure 

KACV-TV/Amarillo College will design and write a supporting print piece for the electronic town 
hall meeting. This can be used as a leave-behind piece, accompanying a video presentation, or a 
stand-alone piece. 

The cooperative agreement outlines a broader program than can be accomplished with the 25% limit 
on non-fissile materials related programs currently imposed on DOE funds. The Center will 
continue to explore other funding sources for these programs. 

Task 5 Plutonium and Other Materials Studies 

The high explosives demonstration project was awarded $500,000 in FY95 and has submitted a 
budget of $462,000 for FY96. The overall objective of this project is to develop beneficial uses for 
the explosive main charges which are removed from disassembled nuclear weapons. Project 
milestones are shown below and the FY96 budget is included in Section 111 Budget. 

Phases of the Project: 

There are two independent phases to this project. Phase I is the development of a process for 
blending of explosives with inert materials for use as fuel in coal-fired power generation. Phase I1 is 
the use of explosives charges for shock compression of carbon compounds to produce 
microcrystalline diamond. 

Division of Responsibility: 

The project work plan, which is subject to change as the needs of the project dictate, is as follows: 

Phase1 

Responsible Organization Time Sequence Activity 

UT 0-24 mo. Project Coordination 

UTNSWC 0-1 mo. Establish requirements for 
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blending of explosives 

MHSM 2-6 mo. Develop size reduction and 
blending processes 

UT 2-12 mo. Negotiate trial bum with 
utility company 

MHSM/NSWC 7- 10 mo. Conduct detonability and 
heat of combustion test on 
blend 

UT/MHSM 9-11 mo. Establish shipping 
classification 

Conduct trial burns UT 12-13 mo. 

UT 2-18 mo. Costhenefit analysis 

UT 19-24 mo. Analyze results, report 
results, and patent 
disclosure 

Phase11 

Responsible Organization 

UT/TTU/MHSM 

Activity 

Design of die 

Time Sequence 

0-3 mo. 

TTU/MHSM 0-3 mo. Calculation of heat 
transfer and pressures 

MHSM 4-6 mo. Verification of detonation 
parameters 

UT 4-7 mo. Design of composition test 
matrix 

MHSM 8-9 mo. Perform tests 

UT/WTAM 10-11 mo. Characterization of 
materials 

UT/TTU/MHSM 12-14 mo. 
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of process 

MHSM 15-16 mo. 

UT/WTAM 

UT 

17-18 mo. 

19-24 mo. 

Testing of optimized 
process 

Characterization of 
materials 

Analyze results, report 
results, and patent 
disclosure 

Disposition of the materials from the nuclear weapons being dismantled is a pressing problem for 
international security. The State of Texas is playing a special role in helping to address the portion 
of this problem associated with the United States, in that much of the dismantlement of weapons 
declared excess by the U.S. and the interim storage of the resulting excess weapons-grade fissile 
material are taking place at the Pantex facility. The Amarillo National Resource Center for 
Plutonium assists the State in discharging the State's responsibility to its citizens and the public in 
general, by serving as a scientific and technical information resource on issues related to the storage, 
disposition, potential utilization, and transportation of plutonium, high explosives, and other 
materials generated fiom nuclear weapon dismantlement. 

As part of these activities the Center has established a nuclear program in FY95 to support the 
mission of the Office of Fissile Materials Disposition (OFMD) of the DOE. Nationally recognized 
external reviewers reviewed these projects and made recommendations to the Board. These 
programs will be continued in FY96. 

Three projects support the OFMD's work on use of mixed oxide fuels in nuclear reactors: 
MOX Fuels and Nuclear Reactors 
Nondestructive Assay Method for Weapons Plutonium and MOX Fuel Safeguards; (this project 
also has potential implications for long-term storage) 
Transportation of MOX Fuels 

A fourth proj ect, "Immobilization Studies" relates to both inmobilization and to placement in deep 
boreholes. These are combined here because we envision that should deep geological storage be 
implemented it most likely would be in combination with some type of immobilization; thus it 
seems advisable to couple these activities from the outset. 

One of the projects, namely that on a "New Consolidated Storage Facility", contains two 
subprojects that treat key technical issues ("robotics and automation" and "monitoring") for any 
long term storage facility. Another, that on "Radiation Damage and Microstructural Changes of 
Stainless Steel due to Long-Term Irradiation by Alpha Particles Emitted from Plutonium", addresses 
a fundamental issue related to physical integrity under conditions of long-term storage. Finally, the 
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project on "Nondestructive Assay Method for Weapons Plutonium and MOX Fuel Safeguards" 
also has implications for preventing unauthorized diversion of material under long-term storage. 

Three subprojects under the project on "Support of Russian Joint Studies" arose from the national 
objective to mitigate the risks with respect to the management of nuclear weapons and fissile 
materials in the former Soviet Union by engaging the Russians in dialogue to build mutual 
confidence. OFMD initiatives in this regard have led to organization of a number of Joint 
U.S./Russian Technical Working Groups on various alternatives and issues. The Center has been 
asked to play a key role in this process, and in particular to provide one representative to each such 
Working Group. Some of these working groups are, at the request of the Russians, to study 
alternatives that they consider viable, but that have already been excluded as reasonable in the U.S. 
by the ongoing OFMD process described above. Nonetheless, adequate representation on these 
working groups by the Center representatives requires some gathering of information, and that is the 
nature of the activities under the three subprojects within this project. 

The plutonium text and plutonium training and the board initiatives begun in FY95 will be continued 
(see section 11, Task 5). The FY96 budgets for these projects are included in section 111. 
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