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EXECUTIVE SUMMARY


For this 2002 review of the Decision Applications Division, the committee focused on division work on nuclear weapons, nuclear applications, Homeland Security, and Department of Defense projects.  In plenary it was briefed on approximately 30 such projects and in an afternoon of tours sub-groups of the committee reviewed an additional dozen or so projects in more depth.  This review gave the committee an opportunity for an overview of approximately one-third of the division’s work (on the expectation that it will have a comprehensive view over a three year cycle).  The committee’s ability to review the nuclear weapons work was impaired by the double-scheduling of a DRC meeting for ESA division, which posed conflicts for two committee members.


Of the four evaluation criteria specified by the University of California, three apply to this division:  quality of science, relevance to national need and agency mission, and programmatic performance and planning.  The fourth criterion addresses performance in the technical development and operations of major research facilities; no such facilities are operated by D division.  The committee settled on an overall rating for the division this year of “outstanding/excellent.”


On the relevance of the division’s work to national needs and agency missions, the committee easily came to an assessment of “outstanding.”  Its project activities are focused on basic and fundamental problems in the challenge of making science-based stockpile stewardship work.  Its numerous important responses to new demands created by the attacks on September 11 only highlight the relevance of its agenda.  The division should prove a powerful asset in assisting the laboratory more generally to get to where it needs to go in the period ahead, as well as a resource for the nation on Homeland Security.


On programmatic performance and planning, the committee came to an assessment of “outstanding/excellent.”  Available feedback from division customers points to a high level of performance, though the committee does not have a comprehensive view of this matter.  The planning process, which has steadily improved over recent years, has been disrupted temporarily by the transition in division leadership and the aftereffects of September 11.


On these two criteria, the findings of the committee were virtually unanimous.  On the remaining criterion, quality of science, the committee was divided.  A minority held out for an assessment of “outstanding” but the majority prevailed on “outstanding/excellent.”  The outstanding rating quite properly attaches to a great deal of work in the division—it clearly ranks with the best in the nation and world.  We found evidence of such work in each of the programmatic areas reviewed in this cycle, work that is truly world class whether because it generates new scientific and theoretical insights or because it provides elegant solutions to complex challenges associated with integrating science and engineering.  But much of the work in the division is of a kind that does not require world class science—its value is not in defining new intellectual horizons but instead is in solving real problems of planning, design, or program execution in optimal ways.  Although there were a handful of exceptions, such work nonetheless meets the criterion of “university’s highest expectations.”


Thus with a mixed review of these three criteria (“O” for relevance, “O/E” for programmatic performance, and “O/E” for quality of science) the committee settled on an overall grade of “outstanding/excellent” for the work reviewed on this cycle.  


This report proceeds as follows.  It begins with a review and elaboration of these assessments, along with the required supporting argumentation and documentation.  Having disposed of the assessment requirements of the peer review process, it then turns to a broader assessment of the state of the division at this juncture and offers a series of recommendations focused on a series of continuing and some new areas of special interest for the committee.  The essential message there is that the division exhibits strong momentum and faces numerous opportunities.  Fulfilling the ambition reflected in the name change of a year ago—to create a lab- and nation-leading division that develops uniquely sophisticated decision-support tools—requires sustained innovation and strengthened engagement between the division, the nuclear weapons program, and senior laboratory management.  We are excited by the opportunities that lie ahead.

RELEVANCE TO NATIONAL NEEDS AND AGENCY MISSIONS


This report begins with the criterion on which the committee was unanimous on a finding of “outstanding.”  


Consider first relevance to national needs.  With the end of the Cold War, the collapse of the Soviet Union and Warsaw Pact, cessation in the competitive development of new weapon types, the transition to a no-test environment, and two posture reviews confirming the nation’s long-term commitment to nuclear deterrence, the laboratory’s basic mission has obviously shifted.  Science-based stockpile stewardship is here to stay, even if there is a return to limited testing for safety or reliability reasons.  In our perception, this mission has shifted more quickly than has the laboratory’s orientation.


A decade ago national leaders made two important decisions about the nuclear weapons program.  Of the two, the moratorium on nuclear testing receives the most attention.  But the decision to stop the design, development, and production of new nuclear weapons was at least as important as the test moratorium in that it affected a broader range of nuclear weapon technical expertise and much larger numbers of people.  Most of the enduring stockpile weapons were designed with an intended service life of 20 to 25 years.  In the coming decade, all of the enduring stockpile weapons will have aged into this range or beyond.  Since there was no new production required, the production complex was downsized and in some locations under-maintained in the last decade.  Thus, the United States now faces the need for life extension programs for its weapons—and the need for the capability to design, develop, and produce refurbished weapons without nuclear testing.  It must also sustain some competence to meet new programmatic requirements if national leadership determines that international circumstances dictate a somewhat altered approach.  Yet much expertise has been lost in the last decade.


D division is playing a critical role in reconstituting the needed capabilities.  Its support of the Stockpile Stewardship Program for nuclear weapons is broad in scope, deep in technical detail, and three dimensional in character.  The three dimensions involve the reexamination of the past, managing work in the present, and studying important issues for the future of the program.  


In regard to the past, only limited surveillance and testing data exists of the type necessary for the stewardship challenge.  Such needs to be mined for more information relevant to predicting future safety and reliability problems.  D division is participating in this work and is developing, for example, the analytical tools essential for using imperfect information to make programmatic decisions.  The work on uncertainty quantification in D-11 is the stand-out example here.


In regard to the present, the division is centrally involved in planning life extension options for the B61, W76, and W80.  Its analyses of project risk are essential to the planning process—and also path-breaking.  The division plays a significant role in assessing the manufacturing capability and capacity for weapons components transferred to Los Alamos at the end of the Cold War, such as warhead detonators.   It also plays a significant role in reestablishing the capability to produce plutonium pits, a critical capability that was lost with closure of the Rocky Flats plant a decade ago.  Not only is it helping to recapture the pit manufacturing capability by performing analytical and risk assessment work for the project on W88 pit manufacturing and certification, but it also plays a key role in developing the conceptual design of a modern pit production facility.  Also of note is the examination of safety issues conducted by the division—especially its analysis of weapon high explosive responses to slow heat environments.


In regard to the future, the division is working on myriad fundamental technical issues associated with long-term stewardship of the enduring stockpile.  The challenge facing the weapons complex is to be able to the safety and reliability of U.S. nuclear weapons through the use of enhanced surveillance, computation, and stimulation methods and without reliance on explosive tests.  Here too the division is contributing some essential new skills and tools.  Its work exploring buried target response and the associated potential future nuclear weapons need and on uncertainty quantification supporting the ASCI predictive code capability are illustrative of its forward vision.  The effort to generate new data from existing weapons through enhanced surveillance techniques is also important.  

The B61 Non-Destructive Evaluation project is a stand-out in this regard.  It is relevant not just to the future of this weapon but to the future efficacy of the SSP as a whole.  Enhanced non-destructive technology and tools are needed to examine the interior of nuclear components.  The development of new NDE techniques can multiply information gained from routine weapon surveillance sampling by about an order of magnitude.  Typically, 10 or 11 weapons of each type (B61, W76, etc.) are returned to Pantex each year for surveillance inspection and test.  Also typically, only 1 of the 10 or 11 will have its nuclear components destructively tested (cut apart for inspection and test).  Destructive testing of nuclear components is time consuming and expensive, making NDE a high leverage investment.  The importance of seeing degradation beginning inside nuclear components far in advance of actual failure has been magnified by the fact that the nation no longer has the capabilities and capacities of the Cold War production complex to fix problems in a timely way.  This underscores the value of predictive capabilities of the kind being developed here, as opposed to current reactive practices.

This assessment of relevance to national need has so far focused on the need associated with science-based stewardship of the enduring stockpile.  Another type of national need was generated by the attacks of September 11—the need to reduce vulnerabilities to mass casualty terrorism, to sustain operation of critical national infrastructures such as power and transportation systems, and to enhance the capacity of American society to cope with the consequences of such attacks.  Here the division has much to contribute.  Crisis deployment of the BASIS bio-warning system to the Salt Lake City Olympics is one stand-out example—along with development of the concepts of operations and decision processes that made the tool effective.  NISAC is another example.  As elaborated in the Patriot Act of 2001, the unique understanding and characterization of infrastructure interdependencies (to include causal and cascading events) afforded by NISAC lead to its designation as “a source of national competence to address critical infrastructure protection and continuity through support for activities related to counter terrorism threat assessment and risk mitigation.”  The committee encourages LDRD projects in this area.

This work is a reflection of the division’s broader body of work on threat reduction, which this committee has highly praised in prior reviews but which was not a focus of the current cycle.

Consider now the relevance of D-Division to the laboratory mission.  The arguments above about the relevance of the division’s work to science-based stockpile stewardship bear on both national and laboratory interests.   A systematic analytical approach to project management and risk is absolutely essential for the success of an R&D institution that must accomplish important non-R&D functions, like weapon-part production and nuclear facilities modernization.  A systematic analytical approach can be a good (or better) surrogate for the old-style project manager who had both the breadth and depth of knowledge and experience to be effective without a formal analytical approach.   As one division client put it, “Without D division, the lab would be in splendid isolation; D is here to make sure that doesn’t happen….The technical divisions cannot do the systems analysis, modeling, and simulation done here.”

These comments have focused on the division’s support of the nuclear weapons program and Homeland Security but of course there are other important components of its agenda.  These too rate outstanding.   

· The division’s work on nuclear science and engineering is quite well focused on priorities now set or re-emerging at the national level.  Issues associated with nuclear materials storage in both the United States and Russia are at the top of the national agenda, and division work is focused on key questions in each country.  The work on licensing requirements, reactor safety, and fuel cycle evolution are further examples of division work that could not possibly be more relevant.  The key “re-emerging” priorities are for space power applications, where a new national interest has been defined, and in analogous portable power generators, which seem likely to have growing military applications, given some of the main tenets of “defense transformation.”

· In general, the relevance of the division’s modeling, analysis, and simulation work to national needs and agency mission follows directly from its problem-focused approach.  Many of the most creative applications of probabilistic risk assessments and vulnerability assessment for homeland security come directly from applying knowledge built up over many years of research addressing critical national problems.  The same is true in the theoretical area.  With large-scale vulnerability assessments now a national interest stemming from homeland security concerns it is essential to have a rigorous theoretical foundation to these simulations.  
PROGRAMMATIC PERFORMANCE AND PLANNING 


On this criterion, the committee made an assessment of “outstanding/excellent.”  


On programmatic performance, this assessment is informed in part by evaluations offered by division customers.  From various program managers, for example, we heard:

· “The relevance of D Division’s work for us is very high and the quality is excellent.  And it is always delivered on time.”

· “The division did an excellent job of building first-principle models of pit manufacturing needs….The work was really superb.”

· “The W-80 baseline work was exemplary.  The division was very responsive and high quality.”

· “Without the division’s role as independent broker, we never would have had a decision to move forward.”

· “The division provides an integrating role.  The quality of its work is not only excellent and of value—but it is delivered on time.”
These sentiments were echoed in the self assessment conducted by the division in preparation for the review.  That assessment surveyed division clients and asked them to rate division performance; the responses populated the two most positive categories (high and very high).  In the future, this survey would be more useful to review committee purposes if it were to provide more explicit measures of effectiveness and to offer comparative data, whether from previous years or other divisions.

In addition, committee members sampled a number of division clients in follow-up to the meeting.  Once again, the feedback was positive.  The committee recognizes, however, that it does not have a comprehensive view of client perspectives of the kind that would take shape over an extended period of multiple and deep interactions.

On planning, in recent years the committee has noted a steady and impressive improvement in the focus, quality, and utility of the divisional planning process—and the management energy invested in it.  Indeed, in one recent report it commended the business development model for broader exploitation by the laboratory.  In this review cycle, planning did not feature prominently on the agenda.  The reason stems largely from the turnover in senior division management and the requirements of other, temporarily more urgent priorities.  The committee notes plans for a division strategic planning meeting later in the spring.  At next year’s review it will look forward to the opportunity to review the results—with a special focus on how well staffing and investment strategies are tailored to programmatic goals.

A significant aspect of this division’s mission is to assist other parts of the laboratory to plan and execute their responsibilities.  This aspect of the division’s performance is considered in the following section on quality of science, as it relates to the quality of their intellectual contribution to the larger planning process, rather than here, in a focused assessment of division planning performance.

QUALITY OF SCIENCE


In contrast to its virtual unanimity on the assessments of the first two criteria, the committee was divided in its assessment of this third one.  A substantial minority deemed the work reviewed of sufficient overall merit to warrant an “outstanding.”  But the majority held to the view that, while virtually all of the work reviewed “meets the university’s highest expectations,” not all of the work viewed is clearly best in world class—and held out for “outstanding/excellent.”


Given the work reviewed in this 2002 process, this assessment of quality of science focuses on the following broad areas:

1. Statistical Sciences (primarily D-1)

2. Probabilistic Risk Analysis (primarily D-11)

3. Other Systems Analysis (primarily D-3, 5, 7)

4. Nuclear Science and Engineering (primarily D-10)

5. Simulation Science (primarily D-2)

Statistical Sciences

D1 is a genuine center of national excellence, surpassing several departments of statistics at major universities.  The reasons are as follows:

· The breadth of problems they work on is very impressive.

· A very high level of technical skill is brought together on several projects. 

· Members of the group have demonstrated consistent success in publishing their work in peer reviewed national and international journals.  This is evidence of the fact that the group set high aspirations and has had success in meeting them with a track record of path-breaking studies.

· Group members also enjoy impressive standing in their professional community—as evidenced by their participation in committees of the National Academies and their service in leading editorial and peer evaluation processes.  Many also serve as officers in the leading professional associations.

· The group has succeeded in hiring a professor from one of the better known statistics programs in the United States, thus enhancing its credibility and visibility.

From colleagues in other parts of the division and of the laboratory, we heard consistently high praise for the intellectual leadership shown by this group.  Here is one example: “the statistical analysis work in pit manufacturing is unique.”  We concur.  The work done in the division tackles a fundamental issue that the pit reliability problem raises.  It deals with random variables with imprecise classification; this is to be contrasted with random variables that are multi-valued.  Much of the standard theory of probability, such as the law of large numbers and the central limit theorem, is based on our ability to precisely classify events.  In the case of pit inspection, this is not possible to do.  Consequently, the available statistical theory and methodology are unable to treat data on pit inspection.  The statisticians in the division have therefore embarked on a novel project involving the development of a theory for imprecise random variables. This work is foundational and unquestionably contributes to basic science.

As the group charts a course for the future, it would be well advised to take two steps.  One is to more aggressively make laboratory leadership aware of what it does and what it is able to do; at the moment, it appears is too modest for its own good.   The other is to expand its inventory of skills by recruiting specialists in optimization and stochastic process theory.  

Probabilistic Risk Analysis

D-11 is also a center of national excellence.  The work done there on risk analysis is genuinely novel and readily publishable in leading professional journals.  This work is state of the art because it deals with the issue of propagating uncertainties over tasks rather than events, and pooling the uncertainty distributions.  Tasks are events that are phased over time, and the usual strategies for pooling should be modified to account for the time-indexed nature of the uncertainties. Thus there is scientific content to this work, which also has elements of utility theory embedded therein.  This work is striking in that it is motivated by a practical problem that is very general, and whose solution could lead to an algorithm that might be commercialized.   We are struck by the fact that the individuals involved in this work are willing to look at the different paradigms for the treatment of uncertainty that have been proposed, and are even making contributions to the technology of such paradigms.  This willingness to think broadly is one good reason among many to think that the division can make many more contributions to broader laboratory activities.

The work on hierarchical modeling and analyses of robustness for uncertainty quantification stands out as especially outstanding.  This work combines creativeness in model adaptation to fit the problem and aptness in the application.  The challenge in using sparse data is to obtain as much information as possible from the data.  The appropriateness of this modeling allows inferences to be drawn from the data at several different levels within structure so that data observed at one level in the hierarchy can be used for inferential purposes at that level as well as providing some added insight at other levels, as well, within the hierarchical model.  By first employing this modeling approach in an area where there is a relative abundance of data (but an area analogous in every other way to desired sparse-data application areas), it was possible to validate the inferences drawn from the model when it is later applied in sparse-data settings.  This work was outstanding in the quality of the modeling and the relevance of the application.  What is novel about this work done in the division is the level of detail—such details being viable because of the availability of modern Markov Chain Monte Carlo techniques.  The pooling of strengths principle (equivalently, the sharing of weaknesses) gives the power to hierarchical modeling; the net effect is an ability to do analyses in the presence of limited or no data.  

The integration of current physical science modeling with current simulation techniques as developed and applied by D-11 provides outstanding contributions to both the way in which physical systems (properly modeled) are impacted by uncertainty as well as the way the uncertainty propagation is impacted by physical constraints.  This work demonstrates how careful attention to modeling physical systems can provide detailed forecasts of physical system behavior that would be difficult to obtain any other way.  This work illustrates the benefits of wedding serious modeling of physical systems through the application of scientific knowledge with modeling uncertainty and visualization.
Our view of this work was reinforced by positive comments from external consumers.  As one division client put it, “the work on uncertainty quantification and predictive capability technology that is done in the division helped LANL put together a certification plans for nuclear weapons, and that such work gives LANL a position of leadership in this area.”  As another client put it, “the reliability analysis capability of the nation, which germinated in the division, is signal, and the division continues to maintain a position of leadership in this area.”  

The prominent role of division personnel, both as panelists and keynoters, in both national and international conferences on this topic is further testament to their leading role.  As an example, out of about seven keynote speakers at the forthcoming MMR 2002 in Norway this summer, two are from the division.  MMR2002 is predominantly an academic conference.

An especially noteworthy project is the experimental and modeling research program studying weapons response to slow heat environments.  This work is outstanding in its development of a model that captured the realism of the testing environment, maintained a very high degree of fidelity to the known physical science, and presented results that were timely and useful.  The depth of the work was reflected in the fact that the modelers were able to describe not only what the model did so well but also the ways in which the model could have been altered and why the current configuration best portrayed the physical reality being investigated.  The combination of good statistical techniques, accurate representation of the testing process and the accurate inclusion of current scientific knowledge made this model especially valuable for insights into weapon response. The major mechanism identified in the research, which improves the understanding of the phenomena, involves the slow generation of porosity in the explosive, the migration of both heat and decomposition products through this porous matrix, and the resulting response of the system.  Both these modeling methods, and experiments, can be considered state-of-the-art.
Other Systems Analysis

The science involved in statistics and probability analysis is a science equally familiar to universities and nuclear weapons laboratories.  The intellectual challenges of integrating complex nuclear weapons decision support tools are arguably less familiar to the university world.  In the work surveyed in this review cycle on nuclear weapons, the scientific measures of merit are not limited to statistics and probability analysis.  It is necessary to look further to make a comprehensive substantive assessment of the division’s work.  Integrated nuclear weapons program management requires a comprehensive understanding of the relevant science, engineering, and programmatics, through the development and use of models, tools, information, and processes, all rigorously validated.  Here too there are many examples of genuinely outstanding work in the division, while there are also projects that meet the university’s highest expectations for intellectual excellence but do not exceed them.  This work is spread over many of the groups.

The project on knowledge integration is unique in the nation.  This involves the formal integration of knowledge from subject matter specialists (who do not always think in stochastic terms) with hard data via Bayesian updating mechanisms. The novelty here is a use of behavioristic experts to elicit the knowledge from scientists using specialized formats and then mathematically integrating these inputs with hard data, if available. The interplay between the mathematical and the behavioristic sciences is the scientific content of this imaginative endeavor.

The work on material degradation by studying particle size distributions via sieves is commendable for its detailed and thorough analysis. What is noteworthy here is that a study of particle sizes and the behavior of particles under mixing is currently an active topic of research, as reflected in journals such as Science. 

In a general sense, the work done on the weapon life extension program requires innovation and rigor.  However, to make it meritorious from a scientific point of view, what is needed is the delineation of principles and rules that can be extracted and articulated from the experience.  Such work would have scientific potential in the management sciences.

The work on B61-11 certification has a novel feature, in the sense that a beta process was used to model it, rather than the more common use of Gaussian processes.  Beta processes are relatively new and their properties are not yet fully understood.  Nonetheless, the fact that such processes are introduced in a certification program with a pragmatic import is noteworthy.

The "surety" work reviewed on this occasion included work on what the division is calling logic-evolved decision models.  This is intriguing work and should be encouraged.  It is yet another reminder that a strength of the division is its diversity of thought.   Although there is reason to doubt that the notion of "likelihood" used therein is no different from that used in the statistical sciences, what is important here is the willingness to apply modern concepts in uncertainty analysis and decision making to real problems.  It would be useful to flesh out the areas of agreement and disagreement between those engaged in this work and those in D1 who specialize in the theory.

Nuclear Science and Technology

D-Division maintains a core expertise in nuclear technology, science and engineering with its D-3 (Systems Engineering and Integration), D-10 (Nuclear Systems Design) and D-11 (Probabilistic Risk and Hazard Analysis) groups.  These capabilities include ownership of two world-class nuclear simulation codes:  the MCNPX radiation transport code, and the TRAC reactor safety and thermal hydraulics code.  The excellence of these two nuclear simulation codes is largely an offshoot of the Laboratory’s broader long-term leadership in computation and the simulation of complex systems.

The division also leads worldwide in topics related to integrated nuclear fuel cycle assessment, with particular emphasis and expertise in the fuel-cycle dimensions that relate to proliferation resistance and to materials control and accounting and the physical protection of materials and facilities.  This expertise also permits the division to perform highly competent work in related areas of nuclear engineering, including specific problems of reactor design and safety assessment.  The division also contributes more broadly to the laboratory mission in specific and important problems related to the nuclear weapons program, with an excellent recent example being the D-11 work on weapons response in slow-heat environments.

In the area of nuclear simulation, the division has become an international leader with the development, maintenance, and extension of the MCNPX code.  This code, which predicts the interaction of radiation with matter using Monte Carlo techniques, is essential to nuclear weapons, nuclear non-proliferation, nuclear criticality, and a host of other applications.  The wide acceptance and use of this code has raised the laboratory’s visibility in the national and international communities. 

Perhaps the best evidence for the world-class status of the TRAC code has been its selection as the sole accident analysis code supported by the U.S. Nuclear Regulatory Commission (NRC).  This has solidified the Division’s position as a major support organization for the NRC.  Most recently the NRC has selected the division to modify the TRAC code to accommodate a gas coolant and to model the different plant structure of gas cooled reactors, in support of the licensing of the pebble bed reactor. 

Maintaining the division’s leadership in nuclear system simulation, with the MCNPX and TRAC codes, requires that continuing investments be made to improve and support these codes.  The division appears to have done an excellent job for the TRAC code, where a substantial fraction of the NRC support is directly invested into code development effort.  However, the committee is concerned with the ad-hoc support structure for the MCNPX code, and recommends that more systematic efforts be made to generate sustained support for the MCNPX development and maintenance.  Examples of improvements that could add substantial value would include an interface with modern computer-aided-design codes, that would allow direct generation of multidimensional models from 3-D solids model files.  The committee is concerned that the level of support for the MCNPX code is not sufficient to provide for the development of these necessary capabilities.

The division maintains a substantial expertise in topics of importance to nuclear materials management.  This expertise arises naturally from the Laboratory’s mission to reduce the global nuclear danger. Through a variety of excellent programs on materials protection, control and accounting, and on the MOX Fuel Fabrication Facility, Russian Fissile Material Storage Facility, Advanced Accelerator Applications, etc., the division is in position to play a leading edge role in nonproliferation and the development of proliferation risk assessment methodologies for civilian applications.  These programs are an example of individual programs, which combined together, strengthen a unique capability that the division has been building with high relevance to the global nuclear fuel cycle.  

The division’s studies on waste-transmutation are at the cutting edge of advanced fuel cycle simulations.  This comes from applying the most recent and sophisticated models available for key fuel cycle processes, including detailed neutronics modeling of burn-up and transmutation rates in advanced fast reactors and accelerator driven reactors, fuel-cycle mass-flow and economics models, and repository performance models.  This work has helped to illuminate both the potential costs, and benefits, that would come from the recycle of spent fuel to improve the long-term performance of geologic repositories.  These system simulations, in an important and often controversial area, are outstanding, and have the highest quality and detail of any work that has been performed in this decade to study advanced fuel cycles and their implications for repository performance improvement.

In the technical area of spent-fuel management studies, the last five years have seen improved understanding and modeling of repository performance, and changing projections for future U.S. spent fuel generation.  These changes have increased interest in and the importance of the study of advanced fuel cycles employing transmutation.  Improved repository performance assessment tools, which have provided the basis for the recent positive suitability recommendation for the proposed Yucca Mountain repository, now also provide the ability to study how alternative spent-fuel management strategies could further improve repository performance, and reduce the costs of repository waste emplacement.

The division’s modeling and simulation of advanced fuel cycles employing transmutation are outstanding and should be continued, as a major focus area inside the D-3 group.  Future simulation studies should account for changing predictions of future spent fuel accumulations, as improved information on license renewals and new construction becomes available, for improvements in repository safety and economics assessment models, and for advances in transmutation and recycle technologies coming from the DOE AAA and Generation IV research programs.

The work to study proliferation risk in the civilian fuel cycle includes the most detailed available summary of previous research efforts and methods in this important, but difficult, topic.  The simulation tools developed for these studies allow the calculation of nuclear material stocks and flows across multiple regions, under a variety of assumptions for future nuclear energy system deployments and technologies.  This type of material stock and flow model has been developed at several research institutions, and provides an important tool for evaluating the relative performance of different fuel cycle options.

Related work on proliferation risk in the global fuel cycle ranks outstanding/excellent, and represents a work in progress.  The use of a utility function for material attractiveness, simply multiplying total inventories of material in the fuel cycle, provides a relatively simplistic measure of risk that does not adequately quantify the dimensions of the fuel cycle that are likely to be stronger drivers of proliferation risk.   The modeling techniques for both consequence and uncertainty could be adapted more creatively to the investigation at hand.  More advanced consideration of the integration of multiple attributes, risk tolerances, uncertainties and the value of flexibility in decision making may add value to this modeling that is already definitive in its application area.  The modeling approaches employed have not been modified much beyond the ways in which they were originally developed, and given the complexity of the application areas, extensions of the modeling domain and flexibility to represent richer dependency structures (for example), more complex consequence models (including, for example, the interaction of complex attribute interaction and risk aversion), and the ability to exploit uncertainty during the decision process (through, for example, inclusion of “real option” type modeling) would enhance the contribution to science made by these modeling efforts.  

The qualitative and quantitative assessment of proliferation risk involving national groups, and of theft or sabotage involving subnational groups, remains an important and complex area for research.  Applications range from vulnerability assessments for current facilities, to optimizing the design of near-term nuclear facilities and infrastructure, to understanding the implications of technical options for future nuclear energy systems and how they affect the robustness of future nuclear energy system proliferation resistance.  This is clearly an area where the division should invest resources and effort to excel.

Beyond its clear leadership in simulation and analysis of radiation transport (MCNPX), reactor safety (TRAC), and nuclear materials and fuel cycles, the division also conducts targeted studies of specific problems and applications for nuclear energy and nuclear weapons facilities.  Outstanding recent examples of such work include reactor vulnerability studies for the NRC in response to the 9/11 terrorist attack (D-11), safety evaluations for light-water reactor sump systems (D-11), space reactor design (D-10), fission electric direct energy conversion (D-10), and weapons response to slow heat environments (D-11).  While classification prevents any specific discussion of the reactor vulnerability studies, it suffices to say that the division’s capability to rapidly conduct excellent evaluations in this area has played a key role in enhancing national security and defining appropriate responses to our new threat environment.

The division’s evaluation emergency core cooling sump blockage for the NRC is excellent, and compares favorably to the best similar safety analysis studies being performed in the field.  This D-11 work combines the best research and modeling from three disparate organizations (government, industry and academia) to create a single simulation model that incorporated the best scientific insights into fluid flow, material transport in a liquid and material breakup under pressure.  The result is a real aid to understanding cooling problems in nuclear power plants.    


The Space Fission Power Program (D-10) is a leading edge program.  Of note, LDRD has played an important role in maturation of this effort to develop innovative concepts and to conduct technical work we consider outstanding.  This effort played a key role in laying the foundation for NASA’s new Space Fission Power Program, to be funded at a level of $500 million over the next 4 years.  The HOMER and SAFE programs could become major U.S. programs in the near future, placing Los Alamos as the leading player in space fission technology.  The value of these programs is magnified by the fact that the technology under development for space applications will lead to breakthroughs in the area of small field positioned military reactors.  An ancillary program in direct energy conversion offers some innovative ideas and the development of leading edge technology.  However, the concept itself is so complex, that from an economic basis, the value of the program has to be measured in the development of spin off leading edge technologies.

Modeling and Simulation Science

This review cycle did not include a detailed review of the work of D2 and related computational issues, as this was done in 2001.  We did however see many examples of the division’s work on modeling and simulation.  And we also wish to return to some major themes in our review of D2 in light of current interest in NISAC.

An excellent example of the highly sophisticated and complex modeling work done in the division is the project on Integrating Information by Spatio-Temporal Modeling.  The scientific content of this work lies in the modeling and the formal analyses of a multi-variate Gaussian process.  Whereas modeling by Gaussian processes is generally routine, though complicated, the extension to the multivariate scenario adds a degree of complication that is not linear.  The computational challenge this poses is another significant matter that deserves mention.  Such work, motivated by a real problem, transcends its application and has general value in other avenues such as signal processing, weather modeling, etc.  Many engineers and physicists tend to work on problems involving multivariate Gaussian models.  Unfortunately, such work tends to be ad hoc (i.e. not mathematically formal) and often fails to exploit the modern computational tools that are now available and known to those who specialize in stochastic process theory.  The work done in the division proceeds on a formal footing and in doing so is scientifically meritorious.  
The MESA stability analysis has previously been highly praised by this committee.  At this review, we share the sense of division experts that it is time for this work to mature in new directions if it is to remain relevant and useful.  As a point of departure, we recognize that the spread of nuclear weapons has created a need to assess the multilateral dimensions of nuclear stability.  In the Cold War this was usually modeled as a two-actor problem.  While there certainly is a need to understand and model multilateral nuclear stability, this is not the same thing as an exercise in formalism for its own sake.  The sources of nuclear instability for many countries that have recently acquired these weapons, for example, have been identified in the political science and policy literature as arising from many sources, especially command structure stability, psychological factors, and assessments based on noisy (i.e. poor) data.  Game theory has not been able to capture the behavioral and techno-bureaucratic dimensions of stability.  While this may of course change, and new techniques may be developed which do a better job at it, it is misguided to impute these vital dimensions of the stability problem to different kinds of equilibrium points.  A model may possess a Nash or Stackelberg (or any other kind) of equilibrium, but it is a huge jump to conclude that this is central to understanding the dynamics of the problem unless the relationship between different kinds of EPs is tied directly to critical features of the problem.

Elsewhere in this assessment we have flagged for praise the work in modeling large-scale program management.  This work shows promise of contributing to the oversight of very large integrated projects.  In our assessment, this work could benefit from work that has been done along these same lines by large-scale manufacturing and supply-chain modeling in the high-tech industries.  Collaboration with the very large-scale programs in manufacturing modeling and management might provide for faster advances in areas of mutual benefit, rather than developing capabilities separately from a lot of the commercial and industrial development taking place in this area.  Current modeling takes into account the value of flexibility of design and planning, the ability to address complex dependencies, the ability to address supply-chain risks and the ability to make dynamic adjustments.

One of the problems in modeling and simulation at many institutions has been that there is a significant amount of “art” in the work that is never taught or learned at an organizational level.  As an example, many institutions teach linear programming (LP) by taking students through some small scale exercises and by giving them problems to solve with canned packages; accordingly, they gain no sense of tricks of the trade, such as scalability (a 30 variable LP and a 10,000 variable one are quite different from each other in how they are executed on a machine).  Those not conversant with the “art” of modeling and simulation often waste time and energy searching for better classes of algorithms when typically it doesn’t matter much which method is actually used, as their performance often is separated by only a small amount.

A distinctive feature of D division's approach is that the research staff has absorbed and developed an enormous amount of this “art.”  Especially in areas critically related to the nuclear program such as probabilistic risk analysis (PBA) the staff has a corporate experience characterized by true organizational learning.  By this we mean a sharing of experience and knowledge between staff, which makes it truly a national center of excellence.   It is hard to imagine how this could come about at a university, except in certain specialized areas.  Moreover, the problem focus of LANL—they model because they have a problem, rather than modeling for its own sake—creates a built in disciplinary mechanism to continually develop the science and art of simulation.

Especially in D2, the theoretical work is path breaking.  It is not replicated anywhere else that we are aware of.  It offers the promise of major improvements in simulation science, and is by any standard of comparison truly world class.  Although their effort is still in its early stages, the evidence is that their axiomatic approach to developing acyclic graphs as the fundamental mechanism for discrete simulation and their reliance on nodes and edge relations to define relationships will provide a basis for model development that is both rich and sound.  They have been able to show that their system is closed under many significant functional operations (derivatives, for example, meaning that the derivative of any relationship expressed in the SDS system can itself be expressed in the SDS system).  The methodological base provides an analytical tool for proving whether a proposed simulation application is best represented by simulation or analytically—in addition, the systematic approach to modeling can show the most effective way to model “hard” (that is, combinatorially complex) simulation problems.  Transportation problems were the first (and motivating) application, but the system theory is rich enough to allow application in a broad range of important areas.  The fact that the group has been making their work open to peer review helps ensure careful development as well as make their work available to others working in these same areas.

Some small quibbles and suggestions for D2:

· Currently D2 has good but not great data on Portland.  If a wider range of data were available, the division would be better able to test and exploit their technology.  An effort to gather more such data is recommended.

· There appear to be interesting new opportunities in building intrinsically distributed (Grid) simulations.  Currently D2 does not have the staffing to extend their ideas in these new directions.

· D2 expressed concerns that they would be pushed into "deployment" projects and unable to continue their ground-breaking research.  Obviously it is critical that both deployment (to reality test) and research flourish.

The project on MCNPX development impressed us as sound and state of the art.  This application has been parallelized (as one can simulate the transport of each particle independently) and the key technologies for this are good random number generation and importance sampling.  We would argue, however, that this work, as important as it is, lacks the remarkable innovation and general importance of the D2 work

The project on Extreme Scale Simulation of Novel Architectures also impressed us as sound.  But this is necessarily an area in which the CCS group will be the intellectual leaders.  It would be useful for D4 to use CCS resources more synergistically with its own capabilities.  Currently it appears to be doing little more than giving programming support to CCS.  It is possible that the methods of D2 could be used in this

performance evaluation work, though this is not the most promising use of key D2 talents.


The Energy Infrastructure and Simulation System project focuses on a very important problem.  But the oral summary did convey an awareness of modern composition (integration) software—a concern expressed a year ago in the review of SOFIA. The approach seemed ad-hoc and lacking a clear set of requirements.  This project should be reviewed and placed in a broader context.  D2 should have a leadership role here.


The Support of the ASCI Code Predictive Capability Assessment Team is an important project—indeed, an essential one to the ultimate success of ASCI in its validation and verification campaign.   This project is only a modest beginning for several reasons.  First, the code used was not a typical modern ASCI code but an old legacy 2D simulation.  Second, coping with simulation inadequacies by adding a "bias term" (as done in this project) runs counter to ASCI's vision that one can do high fidelity simulations. Rather one should use physics to motivate the discrepancy, i.e. attribute error to uncertainty in physics parameters in simulation.  Third, data assimilation and development of adjoint codes are critical technologies. These are not part of D division's    approach yet.


In offering an overall evaluation of the quality of science reflected in the division’s computational work, this year’s review reinforced our prior assessment: mixed.

On the one hand, the work in D2 well exceeds what the university might deem as meeting the highest usual standards in such a laboratory—it is genuinely path-breaking and world class.  

On the other hand, much of the work done elsewhere in the division does not require computational sciences that are path-breaking and world class.  For that set of projects, the computing work in D division is largely workmanlike—certainly “good enough” to get the job done and not exhibiting serious intellectual deficiencies but also not great computational science.  

This level of performance is entirely defensible, in terms of programmatic requirements.  But the division and laboratory management more generally should consider more carefully whether it is also desirable—whether there are not further innovations to be won through a broad-based improvement in the quality of computational science in the division.  For quite a long time Los Alamos was in the leading in scientific computing.  In recent years, Argonne, Livermore, and Oak Ridge have greatly improved their scientific computing while Los Alamos has struggled to stay even.  Thus the fact that computational science within D division is somewhat mixed reflects a broader malaise at the laboratory, one requiring leadership from the top.

In sustaining leadership in the computational sciences over the long term, the division and laboratory should consider how best to exploit, integrate, and focus the world class capabilities now coming together in the laboratory.  A closer combination of the capabilities of D1, D2, CCS, and ASCI would seem both wise and necessary.  D2 and ASCI share a common vision: the use of high fidelity simulations to model complex systems. This contrasts with the use of less heroic simulations with coarser grain components or even models in terms of functional behavior using techniques like decision trees.  Of course it is not necessary to use high fidelity simulations to support decision-making and in fact in some cases it may not be desirable.  However, it is an exciting and important vision and may be appropriate for the laboratory to explore further.  ASCI brings the algorithmic and software expertise in high fidelity simulations in terms of entities (particles, grid points) whose interactions are described by fundamental equations—expressed as partial differential equations or laws equations of motions.  D2's novel SDS approach is designed for simulations based on cellular automata (agent) like rules for interactions between entities—cars, packets, people—that do not have obvious fundamental interaction rules.  

Linking ASCI to D division would be unique to Los Alamos.  ASCI's excellence comes from successful implementation of mainstream HPCC applications.  D2's contribution is a novel approach to complex simulations that scales (to high performance on massively parallel machines) much better than traditional methods such as those based on HLA from DMSO (Distributed Modeling and Simulation Office).  Putting together a program in high-fidelity based modeling and decision support, requires both the distinct simulation capabilities of ASCI and D2 but also some other general capabilities. These include probabilistic decision support (risk assessment) expertise using the technologies of D1, support services such as security and visualization, an ability to compose distributed data and simulation as being developed by the grid community, data assimilation to integrate data and simulation "microscopically" where appropriate, and adjoint codes.

CCS would be critical in integrating these general capabilities and understanding an appropriate architecture (such as the common component architecture) in which to integrate these different high fidelity approaches.  The superb work of D1 in statistical analysis would make a useful complement here—a concerted thrust to link D1 ideas to high fidelity simulations could be very rewarding for all involved as it joins three “almost unique” areas of excellence.

Summary Comments on Quality of Science


The final assessment of the committee reflected a difference of opinion about how to weight the work that could not clearly be justified as exceeding “the university’s high expectations.”  Some committee members held to the view that the work reviewed had very few components that did not exceed this measure.  Others held to the view that a rather more substantial portion met high academic and intellectual standards but did not exceed them.  

STATE OF THE DIVISION—SUSTAINING THE  MOMENTUM


One of the central questions put to the review committee by senior laboratory management at the beginning of the process was simply “how much turmoil is there, given the leadership transition?”  The committee expected to find signs of turmoil, and not simply because of Darrell Morgeson’s departure and Micheline Devaur’s rapid transition from new deputy leader to acting leader.  We expected turmoil associated with the continuing effort to define what it means to be the newly-named Decision Applications Division.  We expected turmoil associated with the repercussions of September 11.  And we speculated about the possibility of turmoil generated by the Nuclear Posture Review.  So we probed and prodded on issues of morale and leadership and initiative.  We are pleased to report that all signs are positive.  The sense of division members that they compose a team seems to be strong.  Their enthusiasm for their work and the institution appears high.  Their sense of citizenship in the larger laboratory community also seems much stronger than in the past.  We also had consistently positive comments on Micheline Devaur’s leadership role.  

Credit for this positive news seems widely shared.  Micheline Devaur certainly deserves a substantial dose, for meeting new challenges with energy and intellectual focus.  Darrell Morgeson also deserves some of the credit, for having put in place the processes, team, and indeed vision now being pursued.  Group leaders have made their own important contributions—not least those who have stepped up in response to new requirements post-September 11.  The sense of national mission and laboratory purpose fueled by events on the world stage over the last year has certainly reinforced these personal efforts.

As a committee with a long-term institutional memory, we take a view of the division as a work in progress.  After all, the decision to re-name and re-focus the division reflected a rather bold ambition.  The important question now is how to sustain the momentum by meeting challenges old and new and by taking new opportunities.

In the preceding review of quality of science, we have already flagged some ways in which momentum can be sustained:

· Build the skill sets already being used to such good effect in statistical analysis.

· Sustain the innovative work in nuclear science and technology.

· Raise the overall level of computational science in the division while optimizing the unfolding relationship with ASCI.

It is useful here also to return to some areas of continuing interest for this review committee.

Getting Beyond the Job Shop

The former TSA division was a place to which many customers inside and outside the laboratory went for sound technical work—nothing fancy, just get the job done.  Such a division ought to be expected to “fully meet the university’s high expectations” but could rarely be expected to exceed them with consistently world-class work.  The Decision Applications Division should be held to the highest standard.  One measure of its success in doing so must be the extent to which it takes on (and successfully accomplishes) projects that require something more than technical sound project deliverables.  

In our view, the division is currently managing the pressures to be a job shop quite well.  Continued success in doing so requires continued success in attracting funding for the types of projects that allow and require path-breaking work in scientific fundamentals as, for example, in interdependency analysis and exploitation of imprecise information.  It is an obligation of laboratory management generally to support this work with LDRD money when paying customers cannot be found, as this work is essential to the division’s long-term strategy.  

The key current issue in “getting beyond the job shop” relates to the division’s work in support of the nuclear weapons program.  In recent years, the collaborations between the division and the nuclear weapons program have grown more frequent and wide-ranging, a process that appears to have accelerated over the last year.  The division’s role in leading the W-76 life extension program is suggestive of the opportunities that lie ahead, as the process of integrated project management for certifying the stockpile while also refurbishing components gets fully underway.  The intellectual challenges ahead are numerous, and thus the opportunities plentiful.  The division has an arguably unique opportunity to generate a top-down view of the essential components of the certification process, a vision that now appears to be lacking, and then to adapt this view to the specific requirements of individual warhead types.  We expect this to be a large growth business for the laboratory and D Division is well positioned to exploit it.

Understanding the External Environment

We would flag three concerns under this general heading.

The first relates to a somewhat parochial tone evident in the perspective of many division members.  This is a long-standing interest of the committee, and to be fair it has attenuated rather considerably over recent years.  Improvements are visible in the increase of publications in refereed journals, for example.  But many presenters, especially some group leaders, give the impression that their groups are the best in the world—and very often cannot then convey substantive familiarity with work relevant to their own being done outside the laboratory.

A certain parochialism is also evident in the fact that several important divisional programmatic activities are clearly also broader than D division, yet no real laboratory-wide management presence is noticeable in these areas.  This is evident, for example, in the work on revamping the certification process.  This is an incredibly difficult problem, fraught with the highest political sensitivities. Yet the division seems to be moving into this on its own, without much connection to a lab-wide strategy, even though Ray Juzaitis discussed the lab-wide challenge.  This is a prescription for disasters of several kinds. Some on the committee believe that the Division must be persuaded that collaboration with others is good and does not detract from the division glory.  Another example where stronger division-lab interaction could pay dividends is in the work on Integrated Project and Program Management.

The second concern relates to the “policy feel” of division members—their understanding of the policies, perspectives, and interests of decision-makers in Washington and elsewhere who are often the intended recipients of division products.  This too reflects a broader, laboratory wide challenge—in the sense that senior laboratory management has not equipped itself as adequately as it might to participate in and shape the debate about the policy context within which much of the laboratory’s programmatic agenda is formed.  In this review cycle, for example, we were struck by the number of presenters who seemed to believe that a resumption of weapons testing is inevitable and, further, when it occurs that testing will proceed along largely familiar lines for largely familiar purposes.  In our view, this is possible not likely in the near term and ought not be the only planning framework for the laboratory.  

The division’s effort to compensate for this top-level weakness is reflected in the projects on national security planning and analysis and on nuclear futures and scenario definition.  This work plays an important role for the division and arguably an even more important role for external laboratory consumers in the nuclear weapons program and elsewhere.  But it lacks the breadth and depth necessary to rigorously inform programmatic planning at the division level.

For example, the use of historical analysis and “precedent” to gain insights into the future effectiveness of current planning (the use of “past futures” modeling) is structured in a way that relies heavily on ad hoc associations, pattern recognition, informal “schema” and the ability of the individual investigator to supply links between the various historical components being reviewed.  The lack of a rigorous systematic approach makes forecasts (and “models”) difficult to validate or test beyond the traditional tests of “face validity.”  While the organization of relevant historical evidence is valuable and provides insights, structuring the process in ways that make the assumptions explicit, the domain of appropriate application clear, the tests of significance plain and practical and the forecasting horizon a part of the process would add needed rigor to this approach.

This concern about “policy feel” had a specific manifestation in this particular review cycle.  Having formed the ambition to develop and apply tools for decision making, it is incumbent upon the division to have a sound understanding of the context within which such decisions are made.  Whenever division staff spoke about clients internal to the lab or DOE community, that level of understanding seemed sufficient.  In discussing other clients external to the lab or DOE, that level of understanding sometimes struck us as insufficient.  This was evident in the discussion of DoD programs (among other places), where some main themes in the new administration’s conceptual architecture were seemingly unappreciated.  “Transformation” is currently a major DoD initiative and D division's work fits in with this more than many people seem to realize.  Defense transformation is intended to make high leverage changes by increasing the interconnectivity of different parts of the forces.  The study of interconnectivity is close to the heart of D division's work.  For example, vulnerability assessment, PBA, and the division's theoretical work in simulation science develop a theory and language of interconnectivity.  It is highly relevant to understanding different transformation strategies, and this relevance should be understood perhaps better than it is.  

Understanding the needs of the external consumer is essential because it sheds critical light on the type of work that the division should undertake.  Decision models, by definition, are prescriptive:  they identify, for a specified decision rule, how resources ought to be allocated.  The modeling being conducted, almost exclusively, by the D division groups, is descriptive:  primarily simulations, but other descriptive applications as well all stress the way things will go (a forecast) for a given set of conditions.  These descriptive models are complex and sophisticated, and they are useful, but they aren’t decision models.  By developing a better feel for their customers, D division can look more broadly at the effectiveness of their models:  does it fit with the customers’ real needs, is it cost effective for its use, does it lead to more work consistent with division objectives for growth, is it equal to or ahead of what the private sector is doing and if it isn’t could collaboration add efficiency and effectiveness.  One area of increased opportunity is the application of quantitative modeling to problems of security domestically.  D division, by focusing on the decision issues, can shape the questions being asked, not just providing answers.  Decision modeling (versus descriptive models such as simulation) may enable the division to play a role in developing strategic thinking and guiding resource allocation more explicitly.  Descriptive modeling is an important aspect of this, but it focuses primarily on describing complex outcomes of choices that have already been postulated; by adding prescriptive aspects to the modeling, the division can play a role in structuring the way in which security issues are framed, the set of objectives that constitute metrics for performance, the alternatives that are considered and the decision rules that define “good” directions on investment in the face of uncertainty.  

The third concern relates to the investments made by senior laboratory management in support of the division’s plans and priorities.  In the past, the division has not been as successful as it might have been in attracting LDRD support.  We should note, however, that such support has been very successful in developing two of the division’s hallmark projects—NISAC and BASIS.  We were concerned to discover that LDRD support fell rather than grew in the past year.  We encourage laboratory management to provide the feedback to those proposing LDRD projects in the division (as more generally) so that they can increase their competitiveness in the process.  We also anticipate that a strategic plan clearly demonstrating the utility of LDRD to the achievement of long-term division goals will be helpful in securing such funding.

In addition to these areas of continuing DRC interest, this meeting fueled interest in two new priority challenges.

The first of these is Homeland Security.  At the time of our review, the division and the laboratory management more generally were deeply immersed in discussions with the Office of Homeland Security and others about the role of NISAC—and various members of the committee offered some advice of a tactical nature.  Here we would like to emphasize some strategic points.

· NISAC is not the only division asset in the Homeland Security effort—as was well demonstrated by the breadth and strength of presentations given the committee.  NISAC risks attracting an excess of management time and energy at the expense of other activities that are also of value to Homeland Security.  Finding a management structure that allows reasonable allocation of time to the full range of valuable activities is a priority.

· Both the division and the threat reduction directorate more generally seem to lack a coherent story about the Homeland Security problem and their contributions to the effort.  Such a story would be helpful in clarifying internal roles and missions—and in eliciting external funding.

· If NISAC is lodged elsewhere than in the division, the questions associated with the division’s excellence in computational sciences (as discussed earlier in this report) will become more urgent.

It is also our impression that the division and the lab in general are waiting for decision-makers in Washington to dispel the fog about how best to organize and implement a homeland security strategy.  Homeland defense requires a sense of stewardship of a kind that has been developed over the decades for nuclear weapons as part of LANL's institutional culture.  At present there is no serious accepted perspective on homeland defense in the United States.  Instead, a highly fragmented collection of consulting houses and think tanks are taking tactical approaches to the subject.   

This looks to us like an opportunity.  A decade ago, the laboratory responded to the new challenges of WMD proliferation in the post-Gulf War environment with a high-profile conference that set out many of the outlines of what came to be known as counterproliferation.  Five years ago it responded to rising concern about WMD terrorism in America with a high-profile conference that set out many of the outlines of what became the Nunn-Lugar-Domenici bill.  Perhaps, rather than waiting for others, the laboratory might again pick up the challenge and organize a process to identify the essential components of a long-term, integrated homeland security strategy.  LANL and D division could perform a national service by establishing a project, summer study, and edited book on homeland security, a project that, so to speak, would "create the field."  LANL could do this in cooperation with a set of scholars or another institution, such as a university or think tank.  This would help meet an urgent national need, while also improving the focus and relevance of division work proposals.

The second priority challenge of interest here relates to what we perceive to be the likely high demand for division services in the period ahead.  Think “from famine to feast.”  The experience in the DoD support realm may be indicative: division funding in this area has grown from $35 million in FY99 to $100 million in FY02.  The division’s work on nuclear weapons certification seems certain to blossom, in light of the Nuclear Posture Review.  Its work on Homeland Security also seems certain to grow, assuming proposals can be well targeted.  The political willingness to explore new nuclear solutions to a variety of power generation and waste disposal problems seems on an upswing.  

This anticipated growth in demand makes it all the important that the division have a strategic plan that clearly identifies areas of core competence and sets meaningful goals.  Such a plan requires objectives that are clear, compelling, realistic, but also ambitious.  It requires buy-in at the Group level.  And it requires a management agenda for achieving these objectives at the division level, as opposed to the Group level, so that Group interests are not put above division ones.  

This plan must include a concerted effort to establish quality science for the next generation—this is imperative for attracting new staff members.  In the next ten years the Lab will retire a large proportion of their current employees (the Baby Boomers) and now is the time to develop the next generation of scholars and researchers to carry on the Lab’s mission and tradition.  Attracting top young national talent will be easier if they perceive an opportunity in the division to work on problems of national interest at the highest quality levels of science.  This challenge too requires a division-level plan, as opposed to having the Groups compete with one another for top new expertise.

The Interaction Between Groups and Division

The current transition may provide an opportunity for the division to (1) articulate division objectives that take advantage of the diversity of Group skills within the division yet provide common direction for development across all the Groups, (2) reduce duplication of efforts within the division where that exists, and (3) encourage collaboration between Groups.  As is well known but not often appreciated, the division has changed its name four times in the past 20 years (S, A, TSA, now D).  One result is that its identity within the laboratory (and indeed within the larger DOE complex) resides primarily at the Group level.  Groups are known for the work they do, but the division has heretofore served primarily as a “holding company” for a diverse set of activities initiated (primarily) by Groups.  

Because this transition occurs at a time when funding is relatively plentiful, making the prospect of change less threatening, there appears to be an opportunity for the division to play a more significant role in forging an identity within the larger community, both lab- and complex-wide.  The foundation of such an identity must both integrate Group-level skills but also create synergies through creative collaborations.  More thought should be devoted to the division’s role in developing a direction for the research and application that is taking place across the Decision Applications Division.  As an example, areas of special expertise within the division might be further encouraged as something like “centers of excellence” for that expertise and work of that type within the laboratory channeled there.  Also, the division can encourage collaborative efforts between Groups rather than the current model of larger projects being housed (by and large) in a single Group.

One further point of note:  as oft-stated by division members, “the division's multi-disciplinary capabilities constitute an institutional resource.”  Whereas this is obviously true, there are some areas that seem to lack coverage.  One such area is “general operations research,” involving a strong component of mathematical optimization and applied probability, emphasizing areas such as stochastic processes and inventory control.  Given the general style and composition of D1, a natural home for such added skills would be that group.  
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