
Attachment 1 
NRC Projects and Reports with Similarities to the Capabilities Identified in
DOE’s Draft Long-Term Stewardship Science and Technology Roadmap

NRC Projects in the Office of Nuclear Material Safety and Safeguards (NMSS) and Office of Research (RES)

Containment of Residual
Contaminants

Capability 1. Site Conceptualization and Modeling Tools

Roadmap capability description NRC-related activities, resources (Reports listed after table)

Improve conceptual models,
tools for forecasting long-term
environmental conditions.

RES hydrology projects 
RES chemical effects on transport projects 
NMSS guidance and reports

Improve tools for modeling
community at risk (similar to
critical group).

RES dose standard setting projects 
RES performance assessment projects 
NMSS guidance and reports 

Improve modeling containment
system failure (similar to
engineered barriers including
disposal cell caps).

RES source term projects 
RES engineered barrier projects
NMSS guidance and reports 

Capability 2. Contamination Containment and Control Systems

Roadmap capability description NRC-related activities, resources (Reports listed after table)

Engineer natural environment,
design/build/operate next-
generation containment
systems.

RES source term projects 
RES engineered barrier projects
NMSS guidance  



Monitoring the Site and the
LTS System

Capability 3. Sensors and Sensor Systems for Site Monitoring

Roadmap capability description NRC-related activities, resources, and reports

Identify monitoring needs for
transport or exposure and fill
sensor technology gaps,
improve sensor/sensor
systems.

RES monitoring project, no reports yet (new project)
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Roadmap capability description NRC-related activities, resources, and reports

�
�����	�����
����	����
������
���������������������	�������
����
����
�������	����
������
�
�������

None



����������	��	���� ���������	!��������

Roadmap capability description NRC-related activities, resources, and reports
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NMSS guidance and reports
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Roadmap capability description NRC-related activities, resources, and reports
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RES monitoring project, no reports yet (new project)
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Roadmap capability description NRC-related activities, resources, and reports
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Reports and Publications from the NRC’s Research Program on
Radionuclide Transport in the Environment

Source Term Projects

Clearance

Draft NUREG-1640, Radiological Assessments for Clearance of Equipment and
Materials from Nuclear Facilities, March 1999.

National Research Council Board on Energy and Environmental Systems, "The
Disposition Dilemma: Controlling the Release of Solid Materials from Nuclear
Regulatory Commission-Licensed Facilities," National Academies Press (2002). 

NUREG/CR-6758, "Radionuclide Chelating Agent Complexes in Low-Level Radioactive
Decontamination Waste:  Stability, Adsorption and Transport Potential," February 2002.

McCarthy, S., T. Nicholson, J. Philip, E. Brummett, F. Cardile, G. Gnugnoli, A. Huffert,
“Human Interaction with Reused Soil,” United States Nuclear Regulatory Commission,
NUREG-1725, January 2002.

Site Decommissioning Management Plan

Felmy, A.R., “Solubility and Leaching Controls on Radionuclides in SDMP Wastes,” U.S.
Nuclear Regulatory Commission, draft NUREG/CR-6632, June 2000.

Livi, K.J.T., D.J. Farthing, L.A. Veblen, B.A. Wing, “Tackling the Complexities of Analyzing
Phases in Metallurgical Slags,” Journal of Microscopy, 2000.

NUREG/CR-6632, "Solubility and Leaching of Radionuclides in Site Decommissioning
Management Plan (SDMP) Slags," February 2002.

Veblen, Linda A., Dori Farthing, Edward O’Donnell, Kenneth J.T. Livi, David R. Veblen,
“Characterization of Radioactive Slag,” NUREG 1703 (in preparation).

Low-Level Radioactive Waste

Serne, R. J. "Stability, Adsorption and Transport Potential of Radionucide-Chelating
Complexes from Decontamination Waste," paper presented at NRC Sorption Modeling
Workshop, September 26-28, 2001, Rockville, MD 20852.

Serne, R. J. K. J, Cantrell, I. V. Kutnyakov, and C. W. Lindenmeier, "Effects of Reactor
Decontamination Complexing Agents on Soil Adsorption-Column Studies," Paper  presented
at 2001 Materials Research Society Fall Meeting, Scientific Basis for Nuclear Waste
Management XXV, paper JJ5.4, November 28-30, 2001, Boston, Massachusetts.

Serne, R. J. Cantrell, K. J., Lindenmeire, C. W., Owen, A. T., Kutnyakov, I. V., Orr, R. D. and
Felmy, A. R., "Radionucide-Chelating Agent Complexes in Low-Level Radioactive
Decontamination Waste; Stability, Adsorption and Transport Potential, NUREG/CR-6758,
February 2002.

NUREG/CR-6766, “Release of Radionuclides and Chelating Agents from Fuel-System
Decontamination and Ion-Exchange Resins,” March 2002.



Akers, D. W.  "Release of Radionucides and Chelating Agents from Full-System
Decontamination Ion-Exchange Resins." NUREG/CR-6766, March 2002.

NUREG/CR-6587 “Environmental Dynamics of Carbon-14 Near a Low-Level Radioactive
Waste Burial Ground”

Engineered Barrier Projects

Snyder, K.A., “Effect of Drying Shrinkage Cracks and Flexural Cracks on Concrete Bulk
Permeability,” NISTIR 6519, 2000.

Snyder,  K.A., “Validation and Modification of the 4SIGHT Computer Program”, NISTIR 6747,
NIST, 2001.

Snyder, K. A.  "Condition Assessment of concrete nuclear structures considered for
entombment," NIST, February 2003.

Hydrology Projects

Nicholson, Thomas J., Chin-Fu Tsang, and Adam Hutter, “Scientific and Technical Issues
Related to Mayak and Chernobyl Sites: Summary of a Round Table Discussion,” Hydrological
Science and Technology, Special Issue, Volume 16, Numbers 1-4, 2000, pp. 3-12, 4th

USA/CIS Joint Meeting Conference: Hydrological Issues of the 21st Century: Ecology,
Environment and Human Health November 7-10, 1999, San Francisco, California, American
Institute of Hydrology. 

Timlin, D., J. Starr, R. Cady and T. Nicholson, “Comparison of Estimated Ground-Water
Recharge Using Different Temporal Scales of Field Data” NUREG/CR-6653, U.S. Nuclear
Regulatory Commission, Washington, DC, April 2000.

Meyer, P.D., and R.Y. Taira, “Hydrologic Uncertainty for Decommissioning Sites:
Hypothetical Test Case Applications,” NUREG/CR-6695 (PPNL-13375), U.S. Nuclear
Regulatory Commission, Washington, DC, February 2001.

Timlin, D., J. Starr, R. Cady and T. Nicholson, “Field Studies for Estimating Uncertainties in
Ground-Water Recharge Using Near-Continuous Piezometer Data,” NUREG/CR-6729, U.S.
Nuclear Regulatory Commission, Washington, DC, July 2001.

Nicholson, Thomas J., William L. Dam, Jack D. Parrott, and Gerry L. Stirewalt, “Future
Trends in Hydrogeologic Analyses at the U.S. Nuclear Regulatory Commission,” Hydrological
Science and Technology, 2001 AIH Annual Meeting, 20th Anniversary and International
Conference on Hydrologic Science: Challenges for the 21st Century: October 14-17, 2001,
Minneapolis, Minnesota, Vol. 18, No. 1-4, American Institute of Hydrology.

Evans, Daniel D., Thomas J. Nicholson, and Todd C. Rasmussen, Editors, Flow and
Transport Through Unsaturated Fractured Rock, Geophysical Monograph 42, Second
Edition, American Geophysical Union, Washington, DC, 2001.

NUREG/CR-6767 "Evaluation of Hydrologic Uncertainty Assessments for Decommissioning
Sites Using Complex and Simplified Models," April 2002.

Meyer, P.D. and S. Orr, “Evaluation of Hydrologic Uncertainty Assessments for
Decommissioning Sites Using Complex and Simplified Models,” NUREG/CR-6767, U.S.
Nuclear Regulatory Commission, Washington, DC, April 2002.



Evans, Daniel D., Todd C. Rasmussen and Thomas J. Nicholson, "Flow and Transport
Through Unsaturated Fractured Rock: An Overview," in Evans, D.D.,T.J. Nicholson, and T.C.
Rasmussen, Editors, Flow and Transport Through Unsaturated Fractured Rock, Geophysical
Monograph 42, Second Edition, American Geophysical Union, Washington, DC, 2001.

Neuman, S. P. and P.J. Wierenga, “A Comprehensive Strategy of Hydrogeologic Modeling
and Uncertainty Analysis for Nuclear Facilities and Sites,” NUREG/CR-6805, U.S. Nuclear
Regulatory Commission, Washington, DC, (in press).

Chemical Effects on Transport Projects

Sorption

Westrich, H.R., et al., “Characterization of Retardation Mechanisms in Soil,” NUREG/CR-
6603, U.S. Nuclear Regulatory Commission, Washington, DC, April 1998.

Brady, P.V., Cygan, R.T., and Nagy, K.L. (1998) “Molecular controls on metal sorption to
kaolinite.” In E.A. Jenne, Ed. Adsorption of Metals by Geomedia, p. 371-382. Academic
Press, New York.

Cygan, R.T., Nagy, K.L., and Brady, P. V. (1998) “Molecular models of cesium sorption on
kaolinite.” In E.A. Jenne, Ed. Adsorption of Metals by Geomedia, p. 383-399. Academic
Press, New York.

Zhang, P.-C., Krumhansl, J. L., and Brady, P.V. (2000) “Boehmite sorbs perrhenate and
pertechnetate.” Radiochimica Acta, 88, 369-373.

Davis, J.A., “Surface Complexation Modeling of Uranium (VI) Adsorption on Natural Mineral
Assemblages,” NUREG/CR-6708, U.S. Nuclear Regulatory Commission, Washington, DC,
March 2001.

NUREG/CR-6757, "Large Scale Molecular Dynamics Simulations of Metal Sorption onto the
Basal Surfaces of Clay Minerals," February 2002.

NUREG/CR-6780, "Effects of Adsorption Constant Uncertainty on Contaminant Plume
Migration," June 2002.

NUREG/CR-6784, “Use of Computerized Microtomography to Examine the Relationships of
Sorption Sites in Alluvial Soils to Iron and Pore Space Distributions,” July 2002.

Zhang, P.-C., Brady, P.V., Arthur, S.E., Zhou, W.-Q., Sawyer, D., and Hesterberg, D.A.
(2000) “Adsorption of barium(II) on montmorillonite: An EXAFS study.” Journal of Colloid and
Interface Science, 190, 239-249.

Cygan, R.T. (2002) “Molecular models of metal sorption on clay minerals.: In J.D. Kubicki,
and W.F. Bleam, Eds. Molecular Modeling of Clays, p. 115-148. The Clay Minerals Society,
Boulder.

Cygan, R.T. (2002) “Molecular models of radionuclide interaction with soil minerals.” In P.
Zhang, and P.V. Brady, Eds. Geochemistry of Soil Radionuclides, p. 87-109. Soil Science
Society of America, Madison.



Davis, J.A., “Application of Surface Complexation Modeling to Describe Uranium(VI)
Adsorption and Retardation at the Uranium Mill Tailings Site at Naturita, Colorado,” United
States Nuclear Regulatory Commission, NUREG/CR (In press).

Molecular Modeling

Cygan, R.T. (2001) “Molecular modeling in mineralogy and geochemistry.” In R.T. Cygan,
and J.D. Kubicki, Eds. Reviews in Mineralogy and Geochemistry: Molecular Modeling
Theory: Applications in the Geosciences, p. 1-35. The Geochemical Society, Washington
D.C.

Cygan, R.T. and Kubicki, J.D. (2001) “Molecular Modeling Theory: Applications in the
Geosciences.” 531 p. Geochemical Society, Washington, D.C.

International Cooperation on Sorption Modeling

“Arrangement on The OECD/NEA Sorption Project (Phase II), a ‘Benchmarking’ Exercise to
Interpret Selected Well-Characterised Datasets for Sorption onto Complex Materials of
Interest to Safety Assessments of Radioactive Waste Disposal Systems Using Several
Different Modelling Approaches in Use at Various Organisations,” Nuclear Energy Agency,
Organization for Economic Cooperation and Development, Paris, France, August 2000.

Radionuclides in Soils

Zhang, P.-C. and Brady, P.V. (2002) Geochemistry of Soil Radionuclides. Soil Science
Society of America Special Publication, Number 59, Madison, 252 pp.

Zhang, P.-C., Krumhansl, J. L., and Brady, P.V. (2002) “Introduction to properties, sources,
and characteristics of soil radionuclides.” In P. Zhang, and P.V. Brady, Eds. Geochemistry of
Soil Radionuclides, p. 1-20. Soil Science Society of America, Madison.

Plume Migration

Jove Colon, C.F., Brady, P.V., Siegel, M.D., and Lindgren, E.R. (2000) “Historical case
analysis of uranium plume attenuation.” Soil and Sediment Contamination, 10, 71-115.

Jove Colon, C.F., et al.,  “Historical Case Analysis of Uranium Plume Attenuation,” U.S.
Nuclear Regulatory Commission, NUREG/CR-6705, February 2001.

Brady, P.V., Jove Colon, C.F., Carr, G., and Huang, F.  (2002) “Soil radionuclide plumes.” In
P. Zhang, and P.V. Brady, Eds. Geochemistry of Soil Radionuclides, p. 165-190. Soil
Science Society of America, Madison.

Dose Standard Projects

Title 10, Code of Federal Regulations Part 20, “Standard for Protection Against Radiation,”
Subpart E, “Radiological Criteria for License Termination”

Performance Assessment Projects

DandD Code (Used for screening analyses in decommissioning assessments.)

"Residual Radioactive Contamination From Decommissioning - User's Manual DandD
Version 2.1," NUREG/CR-5512, Volume 2, April 2001.



"U.S. Nuclear Regulatory Commission Decontamination and Decommissioning Software
Testing", SAND2002-3233, October 2002.

"DandD Software Version 2.1 Instruction Manual", SAND2002-3234, October 2002.

RESRAD Codes (DOE codes modified by the NRC for use in probabilistic decommissioning
assessments.)

NUREG/CR-6676, Probabilistic Dose Analysis Using Parameter Distributions Developed for
RESRAD and RESRAD-BUILD Codes, July 2000.

NUREG/CR-6692, Probabilistic Modules for the RESRADand RESRAD-BUILD Computer
Codes, USER GUIDE, November 2000.

NUREG/CR-6697, Development of Probabilistic RESRAD 6.0 and RESRAD-BUILD 3.0
Computer Codes, December 2000. 

Kamboj, S. E. Gnanapragasam, D. LePoire, B.M. Biwer, J. Cheng, J. Arnish, C. Yu, S.Y.
Chen, T. Mo, R. Abu-Eid. And Mark Thaggard, Probabilistic Approach to Identify Sensitive
Parameter Distributions in Multimedia Pathway Analysis, Practice Periodical of Hazardous,
Toxic, and Radioactive Waste Management, January 2002, Volume 6, Number 1.

Yu, C.  D. LePoire, E. Gnanapragasam, J. Arnish, S. Kamboj, B.M. Biwer, J. Cheng, A.J.
Zielen, and S.Y. Chen, Development of Probabilistic Multimedia Computer Codes, Practice
Periodical of Hazardous, Toxic, and Radioactive Waste Management, January 2002, 
Volume 6, Number 1.

NUREG/CR-6755, Technical Basis for Calculating Radiation Doses for the Building
Occupancy Scenario Using the Probabilistic RESRAD-BUILD 3.0 Code, February 2002.

Interagency Cooperation

NUREG/CP-0177, "Proceedings of the Environmental Software Systems Compatibility and
Linkage Workshop," May 2002.

Web site for the Federal Interagency Cooperative Agreement on Research in Multimedia
Environmental Modeling (ISCEM), http://iscmem.org  in cooperation with ARS-Riverside,
September 2002.

Monitoring Project

None.  The project has just started.



Guidance and Reports from the NRC’s Office of Nuclear Materials Safety and
Safeguards

Decommissioning Program

Best Practices for Effective Public Involvement in Restricted-Use Decommissioning of NRC-
Licensed Facilities, prepared by the U.S. Institute for Environmental Conflict Resolution for
NRC, June 2002.

SECY-02-0177, Initial Analysis and Plan for Addressing License Termination Rule Issues,
October 2002.  Inclues discussions of institutional controls and realistic exposure scenarios
for dose modeling.

SECY-03-0069, Results of the License Termination Rule Analysis, May 2003.  Includes
discussions of institutional controls and realistic exposure scenarios for dose modeling.

NUREG-1757, Vol. 1, Final, Consolidated NMSS Decommissioning Guidance, September
2002.  Chapter 17.7 provides guidance for use of institutional controls for restricting future
site use. 

NUREG-1757, Vol. 2, Draft, Consilidated NMSS Decommissioning Guidance, September
2002.  Provides guidance on characterization, surveys, determination of radiological criteria,
dose modeling, and use of engineered barriers.

Uranium Recovery Program

NUREG-1620, Standard Review Plan for the Review of a Reclamation Plan for Mill tailings
Sites Under Title II of the Uranium Mill Tailings Radiation Control Act, June 2000.

NUREG-1623, Design of Erosion Protection for Long-Term Stabilization, September 2002.


