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UNITED STATES OF AMERICA 
NUCLEAR REGULATORY COMMISSION 

 
ATOMIC SAFETY AND LICENSING BOARD 

Before Administrative Judges: 
Thomas S. Moore, Chairman 

Paul S. Ryerson 
Richard E. Wardwell  

  
In the Matter of: )  
 ) Docket No. 63-001 
U.S. Department of Energy ) 
 ) ASLBP No. 09-892-HLW-CAB04 
(High Level Waste Repository   ) 
Construction Authorization Application)  ) December 14, 2009 
 ) 
 

U.S. DEPARTMENT OF ENERGY’S  
FIRST UPDATED LIST OF PARTY WITNESSES AND RELATED INFORMATION 

 
 On October 13, 2009, the U.S. Department of Energy (DOE) filed its Initial List of Party 

Witnesses and Related Information (Initial List of Party Witnesses) pursuant to Case 

Management Order #2 (CMO 2) issued on September 30, 2009, by Construction Authorization 

Board-04 (CAB-04).  CMO 2 requires that each party update its list of Party Witnesses and 

related information every 60 days after the initial list is filed.1  DOE hereby submits its First 

Updated List of Party Witnesses and Related Information, which is based upon its case 

preparation efforts to date.2      

 At this time, DOE has identified the following updates for four of its Party Witnesses: 

1. Ernest Hardin – In addition to the contentions identified in DOE’s Initial List of Party 
Witnesses, Dr. Hardin will address NEV-SAFETY-44, 45, 48, 49, 50, 61, and 77; 

2. James Houseworth - In addition to the contentions identified in DOE’s Initial List of 
Party Witnesses, Dr. Houseworth will address NEV-SAFETY-47, 52, and 54; 

                                                 
1  See CMO 2 at 5.   
2  Sixty days after October 13, 2009 is Saturday, December 12, 2009.  Since December 12, 2009 was a weekend 

day, DOE’s filing on Monday, December 14, 2009 is timely.  See 10 C.F.R. § 2.1017. 
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3. H. H. Liu - In addition to the contentions identified in DOE’s Initial List of Party 
Witnesses, Dr. Liu will address NEV-SAFETY-50; and 

4. Robert Andrews – Dr. Andrews will no longer address NEV-SAFETY-113 and 114.  
Dr. Andrews is no longer a Party Witness for the DOE in this proceeding. 

Attachments A and B to this submittal are updated versions of Attachments A and B to DOE’s 

Initial List of Party Witnesses, which reflect the changes listed above.  For ease of reference, 

changes are in bolded font.   

 Additionally, Dr. Ballinger was identified as a party witness in DOE’s Initial List of Party 

Witnesses.  However, at that time, Dr. Ballinger’s CV, publication information, and information 

about his trial or deposition testimony experience could not be provided due to a family 

emergency of the witness.3  Attachment B of this submittal (at page 1, fourth column) identifies 

Dr. Ballinger’s trial or deposition testimony experience in the past four years.  Attachment C to 

this submittal provides Dr. Ballinger’s CV and list of all relevant publications.   

Respectfully submitted, 

      Signed electronically by Donald J. Silverman 
      Donald J. Silverman 
      Alex S. Polonsky 
      Counsel for the U.S. Department of Energy 
      Morgan, Lewis & Bockius LLP 
      1111 Pennsylvania Avenue, N.W. 
      Washington, DC 20004 
 
      James Bennett McRae 
      Martha S. Crosland 
      U.S. Department of Energy 
      Office of the General Counsel 
      1000 Independence Avenue, SW 
      Washington, DC 20585 
 
Dated in Washington, DC 
this 14th day of December 2009 
                                                 
3  See U.S. Department of Energy’s Initial List of Party Witnesses and Related Information, Attachment B at 1 

(Oct. 13, 2009). 
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CERTIFICATE OF SERVICE 
 

I hereby certify that copies of the “U.S. DEPARTMENT OF ENERGY’S FIRST UPDATED LIST 
OF PARTY WITNESSES AND RELATED INFORMATION” have been served on the following 
persons on this 14th day of December 2009 through the Nuclear Regulatory Commission’s Electronic 
Information Exchange. 
 

CAB 04 
Atomic Safety and Licensing Board Panel 

Thomas S. Moore, Chair 
E-mail: tsm2@nrc.gov  

Paul S. Ryerson 
E-mail: psr1@nrc.gov  
Richard E. Wardwell 
E-mail: rew@nrc.gov 

 

 
Parties Served E-mail Addresses 
Adams, Marta madams@ag.nv.gov 
Andersen, Robert M. robert.andersen@akerman.com 
Bailey, Annie baileys@lcturbonet.com 
Barlow, Gregory lcda@lcturbonet.com 
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Bauser, Michael A. mab@nei.org  
Belete, Elene  ebelete@jsslaw.com 
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Beutel, Theodore tbeutel@eurekanv.org 
Bollwerk III, G. Paul gpb@nrc.gov 
Borella, Edward edward_borella@ymp.gov 
Borski, Laurie lborski@nuclearlawyer.com 
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Brooks, Felicia M. fbrooks@ndnlaw.com 
Bupp, Margaret mjb5@nrc.gov 
Carter, Lorraine lcarter@captionreporters.com 
Cereghino, Stephen stephen_cereghino@ymp.gov 
Choate, Zoie zchoate@co.nye.nv.us 
Colburn, Ross  rcolburn@ndnlaw.com  
Cottingham, Anne awc@nei.org 
Crosland, Martha S. Martha.Crosland@hq.doe.gov 
Curran, Diane dcurran@harmoncurran.com 
Damele, Ronald rdamele@eurekanv.org 
DiNunzio, Nicholas Nicholas.DiNunzio@hq.doe.gov 
Dobie,  Julie jdobie@gklaw.com  
Dreher, Michael michael.dreher@nrc.gov 
Dudley, Sherry sdudley@co.nye.nv.us 
Durbin, Susan susan.durbin@doj.ca.gov 
Eredia, Sally seredia@ndnlaw.com  
Faglioni, Kelly L. kfaglioni@hunton.com  
Fitzpatrick, Charles J. cfitzpatrick@nuclearlawyer.com 
Francis, Karin kxf4@nrc.gov  
Fraser, Matthew mfraser@harmoncurran.com  
Frishman, Steve steve.frishman@gmail.com  
Gendelman, Adam S.  Adam.Gendelman@nrc.gov  
Gibson, Michael M. mmg3@nrc.gov  
Giitter, Rebecca  rll@nrc.gov 
Gilman, Joseph jsg1@nrc.gov 
Ginsberg, Ellen C. ecg@nei.org 
Golshan, K. G. kg.golshan@nrc.gov 
Gores, Jennifer A. jgores@armstrongteasdale.com 
Gutierrez, Jocelyn Jocelyn.Gutierrez@ymp.gov 
Hanna, Robert S. rshanna@bsglaw.net 
Harrington, Arthur J. aharring@gklaw.com 
Hawkens, E. Roy erh@nrc.gov 
Hearing Docket hearingdocket@nrc.gov 
Heinzen, Steven A. sheinzen@gklaw.com 
Hembacher, Brian brian.hembacher@doj.ca.gov 
Horin, William whorin@winston.com 
Houck, Darcie L. dhouck@ndnlaw.com 
Irwin, Donald P. dirwin@hunton.com 
James, Gregory L. Esq. gljames@earthlink.net 
Johnson, Abigail eurekanrc@gmail.com 
Kahn, Zachary zxk1@nrc.gov 
Klevorick, Phil klevorick@co.clark.nv.us 
Kriner, Jeffrey jeffrey_kriner@ymp.gov 
LaPlante, Erica eal1@nrc.gov 
Larimore, Patricia plarimore@talisman-intl.com 
Lawrence, John W. jlawrence@nuclearlawyer.com 
Leigh, Rovianne rleigh@abbwlaw.com 
Lembke, Alisa alembke@inyocounty.us 
Lenehan, Daniel daniel.lenehan@nrc.gov  
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Lewis, Linda linda.lewis@nrc.gov 
List, Robert F. rlist@armstrongteasdale.com 
Loveland, Bryce bloveland@jsslaw.com 
Lynch, Susan slynch1761@gmail.com 
Maerten, Daniel Daniel.Maerten@caci.com 
Malsch, Martin G. mmalsch@nuclearlawyer.com 
Martin, Circe ogcmailcenter@nrc.gov 
Martinez, Melanie wpnucwst2@mwpower.net  
Mathias, Linda yuccainfo@mineralcountynv.org 
McRae, Ben  Ben.McRae@hq.doe.gov  
Meharg, Stephanie smeharg@hunton.com  
Mercado, Michele michele.mercado@doj.ca.gov 
Miras-Wilson, Rachel rwilson@winston.com 
Montesi, Susan smontesi@nuclearlawyer.com 
Moore, Thomas S. tsm2@nrc.gov  
Mueller, Edwin muellered@msn.com 
Murphy, Malachy mrmurphy@chamberscable.com 
Nezhad, Cyrus Cyrus.Nezhad@hq.doe.gov 
Niegemann, Brian bniegemann@ndnlaw.com 
OCAA Mail Center OCAAMAIL@nrc.gov 
Pak, Christina Christina.Pak@hq.doe.gov 
Peebles, John M. jpeebles@ndnlaw.com 
Peterson, William paengineer@juno.com  
Pitchford, Loreen, LSN Coordinator lpitchford@comcast.net 
Pitts, Jason jayson@idtservices.com 
Poland, Douglas M. dpoland@gklaw.com 
Putzu, Frank frank.putzu@navy.mil  
Renfro, Hanna hrenfro@gklaw.com 
Repka,  David A. drepka@winston.com 
Rhoan, Robert rrhoan@ndnlaw.com 
Robbins, Alan  arobbins@jsslaw.com  
Roby, Debra droby@jsslaw.com 
Rosenthal, Alan S. rsnthl@nrc.gov; axr@nrc.gov   
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Shebelskie, Michael R. mshebelskie@hunton.com  
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Simkins, Connie jcciac@co.lincoln.nv.us  
Simon, Mike wpnucast1@mwpower.net  
Sisco, Carlos L. csisco@winston.com 
Sommer, Josephine Josephine.Sommer@ymp.gov  
Sullivan, Timothy E. timothy.sullivan@doj.ca.gov 
Tucker, Katherine Katie.Tucker@nrc.gov 
VanNiel, Jeffrey D. nbrjdvn@gmail.com 
Vazquez, Tameka purpose_driven@yahoo.com 
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Wardwell, Richard E. rew@nrc.gov 
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 (electronically signed by)Donald J. Silverman 
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Attachment A
First Updated Case Management Order #2 Appendix With DOE Party Witnesses Added

December 14, 2009

Contention Label Contention Name SER 
Vol.

DOE Party 
Witness(es)

NEV-SAFETY-196 Description of Security Measures 1 Kathryn Knapp
CLK-SAFETY-002 The DOE’s Failure to Analyze Missile Testing 3 Jack Bailey

Robert Howard
CLK-SAFETY-003 The DOE Miscalculates Basaltic Magma Melting Depth 

3
Frank Perry
Kevin Coppersmith

CLK-SAFETY-004 The DOE Ignores the Time Span of Basaltic Volcanism 
3

Frank Perry
Kevin Coppersmith

CLK-SAFETY-005 The DOE Improperly Focuses on Upper Crustal Extension Patterns 
3

Frank Perry
Kevin Coppersmith

CLK-SAFETY-006 The DOE Improperly Excludes the Death Valley Volcanic Field and Greenwater 
Range from Volcanism Calculations 3

Frank Perry
Kevin Coppersmith

CLK-SAFETY-007 The DOE Improperly Estimates Igneous Event Probability for 10,000 Years and 
1,000,000 Years 3

Frank Perry
Kevin Coppersmith

CLK-SAFETY-008 The DOE Ignores 11-Million Year Volcanism Data and Instead Relies on Only 5-
Million Year Volcanism Data 3

Frank Perry
Kevin Coppersmith

CLK-SAFETY-009 The DOE Fails to Consider Alternative Igneous Event Conceptual Models
3

Frank Perry
Kevin Coppersmith

CLK-SAFETY-010 The DOE Ignores Igneous Event Data Evaluated Since 1996 in the Total 
System Performance Analysis 3

Frank Perry
Clifford Hansen
Kevin Coppersmith

CLK-SAFETY-011 The DOE Lacks Sufficient Geophysical Data to Support Its Volcanic Model
3

Frank Perry
Kevin Coppersmith

INY-NEPA-006 Failure to Adequately Describe and Analyze the Volcanic Field in the 
Greenwater Range in and Adjacent to Death Valley National Park Thus Failing 
to Assess the Potential Environmental Impacts Resulting from Igneous Activity 
that Could Disrupt the Repository 3

Frank Perry
Jane Summerson
David Lechel

INY-SAFETY-003 Failure to Adequately Describe and Analyze the Volcanic Field in the 
Greenwater Range in and Adjacent to Death Valley National Park 3

Frank Perry
Kevin Coppersmith

JTS-NEPA-003 Repository Thermal Effects 
3

Ernest Hardin
Jane Summerson

JTS-NEPA-005 Infiltration Flux 
3

Joshua Stein
Jane Summerson

JTS-NEPA-008 Future Climate 
3

Saxon Sharpe
Jane Summerson

NEI-SAFETY-005 Excessive Conservatism in the Postclosure Criticality Analysis 3 N/A (Legal)
NEI-SAFETY-006 Drip Shields Are Not Necessary 

3
Robert Howard
Clifford Hansen
Jack Bailey

NEV-NEPA-018 Overlap between NEPA and AEA 
3

Dave Lechel 
Jane Summerson

NEV-SAFETY-009 Increasing CO2 Levels on Future Climate Projections 3 N/A (Legal)
NEV-SAFETY-010 Consideration of Forcing Functions on Future Climate Projections 3 N/A (Legal)
NEV-SAFETY-011 Human-Induced Climate Changes on Prediction of the Next Glacial Period 3 N/A (Legal)
NEV-SAFETY-012 Projections of Future Wetter Climate Conditions 3 N/A (Legal)
NEV-SAFETY-013 Future Climate Projections Need to Include Extreme Precipitation Events 3 N/A (Legal)
NEV-SAFETY-014 Precipitation Model 3 Daniel Levitt

Daniel Stephens
NEV-SAFETY-015 Alternative Precipitation Models and Weather Variables 3 Daniel Levitt

Daniel Stephens
NEV-SAFETY-016 Qualification of Climate and Infiltration Models 3 Joshua Stein
NEV-SAFETY-017 Calibration and Simulation of Precipitation Model 

3

Daniel Levitt
Daniel Stephens
Cedric Sallaberry

NEV-SAFETY-018 Use of Climate Data from the Analog Sites 
3

Daniel Levitt
Daniel Stephens
Saxon Sharpe

NEV-SAFETY-019 Future Infiltration Projections Need to Include Reduced Vegetation Cover 3 N/A (Legal)
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Attachment A
First Updated Case Management Order #2 Appendix With DOE Party Witnesses Added

December 14, 2009

Contention Label Contention Name SER 
Vol.

DOE Party 
Witness(es)

NEV-SAFETY-020 Net Infiltration Alternative Conceptual Model 
3

Joshua Stein
Daniel Stephens
Clifford Hansen

NEV-SAFETY-021 Infiltration Model and Changes in Soil and Rock Properties 3 Joshua Stein
Daniel Stephens

NEV-SAFETY-022 Net Infiltration Model Water Balance 3 Joshua Stein
Daniel Stephens

NEV-SAFETY-023 Evaluation of Alternative Net Infiltration Models 3 Joshua Stein
Daniel Stephens

NEV-SAFETY-024 Precipitation Data in Net Infiltration Model 3 Daniel Stephens

NEV-SAFETY-025 Site-Specific Data in Net Infiltration Model 3 Joshua Stein
Daniel Stephens

NEV-SAFETY-026 Soil Properties Data in Net Infiltration Model 
3

Joshua Stein
Daniel Stephens

NEV-SAFETY-027 Rock Properties Data in Net Infiltration Model 
3

Joshua Stein
Daniel Stephens
Cedric Sallaberry 

NEV-SAFETY-028 Net Infiltration Model Rock Properties Uncertainty Analysis 3 Joshua Stein
Daniel Stephens

NEV-SAFETY-029 Spatial Variability of Soils and Vegetation in Net Infiltration Model 3 Daniel Stephens
Joshua Stein 

NEV-SAFETY-030 Temporal Variability in Precipitation in Net Infiltration Model 3 Daniel Levitt
Daniel Stephens

NEV-SAFETY-031 Calibration of Net Infiltration Model 3 Joshua Stein
Daniel Stephens

NEV-SAFETY-032 Use of Initial Conditions in Net Infiltration Model 3 Daniel Levitt
Daniel Stephens

NEV-SAFETY-033 Approach to Estimating Percolation 3 Daniel Levitt
Daniel Stephens

NEV-SAFETY-034 Representation of Storm Duration for Net Infiltration Modeling 3 Daniel Levitt
Daniel Stephens

NEV-SAFETY-035 Episodic Nature of Infiltration Fluxes in Net Infiltration Analysis 3 Daniel Levitt
James Houseworth

NEV-SAFETY-036 Corroboration of Model Results in Post-Model Validation of Net Infiltration 
Simulations 3 Joshua Stein

Daniel Stephens
NEV-SAFETY-037 Net Infiltration Model Methodology 3 Joshua Stein

Daniel Stephens
NEV-SAFETY-038 Parameter Correlations in Net Infiltration Model 3 Joshua Stein
NEV-SAFETY-039 Temperature Lapse Rate Verification 3 Joshua Stein
NEV-SAFETY-040 Parameter Uncertainty Treatment in Net Infiltration Model 3 Joshua Stein

Daniel Stephens
NEV-SAFETY-041 Erosion FEP Screening 3 N/A (Legal)
NEV-SAFETY-042 Validation of Unsaturated Zone Flow Model by Simulation of Natural Chloride 

Distribution in Pore Waters 3 James Houseworth

NEV-SAFETY-043 Validation of Unsaturated Zone Flow Model by Carbon-14 Contents, Strontium 
Isotope Compositions and Calcite Mineral Precipitate Abundances 3

Charles Bryan
Brian Marshall
James Houseworth

NEV-SAFETY-044 Flow in the Unsaturated Zone from Episodic Infiltration 
3

James Houseworth
Gary LeCain
Ernest Hardin

NEV-SAFETY-045 Effects of Episodic Flow 
3

James Houseworth
Gary LeCain
Ernest Hardin

NEV-SAFETY-046 Extreme Events Undefined 3 Joshua Stein
James Houseworth

NEV-SAFETY-047 Physical Basis of Site Scale Unsaturated Zone Flow 3 H.H. Liu
James Houseworth

NEV-SAFETY-048 Multi-Scale Thermal-Hydrologic Model 
3

Jens Birkholzer 
Jack Bailey 
Ernest Hardin

NEV-SAFETY-049 Models of Fluid Movement in the Unsaturated Zone 

3

James Houseworth
Charles Bryan
Brian Marshall 
Ernest Hardin
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Attachment A
First Updated Case Management Order #2 Appendix With DOE Party Witnesses Added

December 14, 2009

Contention Label Contention Name SER 
Vol.

DOE Party 
Witness(es)

NEV-SAFETY-050 Alternative Discrete Fracture Flow Models 
3

Stefan Finsterle
Ernest Hardin
H.H. Liu

NEV-SAFETY-051 Potential Convective Self Organization of 2-Phase Flow 3 Ernest Hardin 
NEV-SAFETY-052 EBS and Near-Field Modeling Approach 

3
Jens Birkholzer 
Ernest Hardin 
James Houseworth

NEV-SAFETY-053 Application of the Fracture Matrix Dual Continuum Model to All Unsaturated 
Zone Flow Processes 3 H.H. Liu

NEV-SAFETY-054 Constitutive Relationships in the Yucca Mountain Infiltration, Thermo-
Hydrologic, and TSPA Models 3

Daniel Levitt
H.H. Liu
James Houseworth

NEV-SAFETY-055 Data for the Chemistry of Pore Waters in the Topopah Springs (TSw) Formation 3 Charles Bryan
Brian Marshall

NEV-SAFETY-056 Geochemical Interactions and Evolution in the Unsaturated Zone, Including 
Thermo-Chemical Alteration of TSw Host Rock 3 Pat Brady

James Houseworth
NEV-SAFETY-057 Data for Near-Field Chemistry Models 

3
Charles Bryan
Brian Marshall
David Sassani

NEV-SAFETY-058 Groundwater Samples in the Unsaturated Zone Sorption Tests 3 Pat Brady
Paul Reimus 

NEV-SAFETY-059 Groundwater Compositions Assumed 3 Pat Brady
Paul Reimus

NEV-SAFETY-060 Empirical Site-Specific Data and the Near-Field Chemistry Model 3 Charles Bryan
A.J. Francis

NEV-SAFETY-061 Ambient Seepage into Emplacement Drifts 3 Stefan Finsterle
Ernest Hardin

NEV-SAFETY-062 Thermal Seepage into Emplacement Drifts 3 Stefan Finsterle
Ernest Hardin

NEV-SAFETY-063 Effect of Rock Bolts on Ambient Seepage 3 Jens Birkholzer
Ernest Hardin

NEV-SAFETY-064 Effect of Rock Bolts on Thermal Seepage 3 Jens Birkholzer
Ernest Hardin

NEV-SAFETY-065 Structural Control of Seepage in the Emplacement Drift 3 Stefan Finsterle
Ernest Hardin

NEV-SAFETY-066 Attenuation of Seepage into Naturally Fractured Drift Walls 3 Stefan Finsterle
Ernest Hardin

NEV-SAFETY-067 Evaluation of Uncertainties in Estimated Chemical Properties, Especially pH 
Values, of Evaporated Drift Brines 3 Clifford Hansen

Charles Bryan
NEV-SAFETY-068 In-Drift Condensation on Mineral Dust 3 Charles Bryan

David Enos
NEV-SAFETY-069  Coupled Seepage and Dust Deliquescence

3
Joseph Payer
David Enos
Dave Sassani

NEV-SAFETY-070 THC Evolution of Near-Field Pre-Seepage Unsaturated Zone Water 3 Ernest Hardin
Charles Bryan

NEV-SAFETY-071 Microbially Induced Water Chemistry Changes in the Incubator Zone 3 A.J. Francis
NEV-SAFETY-072 Characterization of Dust Sources 

3
Charles Bryan
Russell Jarek
Brian Marshall 

NEV-SAFETY-073 In-Drift Organic Contribution by Ventilation or Unsaturated Zone Water
3

Charles Bryan
A.J. Francis
Brian Marshall 

NEV-SAFETY-074 Impact of Microbial Activity 3 A.J. Francis
NEV-SAFETY-075 Microbially Influenced Corrosion Model 

3
A.J. Francis
Joseph Payer
David Enos

NEV-SAFETY-076  Microbial Denitrification 3 A.J. Francis
NEV-SAFETY-077 Corrosion from Rock Bolt Seepage 

3
Jens Birkholzer 
Edward Thomas 
Ernest Hardin

NEV-SAFETY-078 Static Corrosion Tests on Alloy 22 
3

David Enos
Charles Bryan
David Shoesmith

NEV-SAFETY-079 Static General Corrosion Test Solutions 3 David Enos
Charles Bryan 
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Attachment A
First Updated Case Management Order #2 Appendix With DOE Party Witnesses Added

December 14, 2009

Contention Label Contention Name SER 
Vol.

DOE Party 
Witness(es)

NEV-SAFETY-080 Localized Corrosion, Chloride Bearing Mineral Deposits and Hot Wall Effects

3

David Enos
Gerald Gordon
Charles Bryan
David Shoesmith 

NEV-SAFETY-081 Hydrogen Uptake Resulting From General Corrosion 

3

David Enos
Gerald Gordon
David Shoesmith
Ronald Ballinger

NEV-SAFETY-082 Corrosion of Thermally Oxidized Titanium 
3

Michael Anderson
David Enos
David Shoesmith

NEV-SAFETY-083 Adequacy of Methods of General and Localized Corrosion Testing of the Drip 
Shield 3

David Enos
Joseph Payer
Ronald Ballinger

NEV-SAFETY-084 Use of Differential Weight Loss to Estimate Very Low Corrosion Rates
3

David Enos
Joseph Payer
Ronald Ballinger

NEV-SAFETY-085 Declining Corrosion Rate over Time 
3

David Enos
David Shoesmith
Joe Payer

NEV-SAFETY-086 Role of Rock Dust on Canister Surfaces in Localized Corrosion 
3

David Enos
Charles Bryan
David Sassani

NEV-SAFETY-087 Intergranular SCC Corrosion During Dry-Wet Cycle 
3

David Enos
Gerald Gordon 
David Sassani

NEV-SAFETY-088 Thermodynamics of Complex Deliquescent Salt Reactions During C-22 
Corrosion 3 Charles Bryan

David Sassani
NEV-SAFETY-089 Inhibition of C-22 Corrosion by High Nitrate to Chloride Ratio 

3

Ronald Ballinger
David Enos
David Sassani
David Shoesmith

NEV-SAFETY-090 Effects of Rock Bolt on C-22 and Ti-7 Corrosion Reactions 
3

David Enos
Joseph Payer
Ronald Ballinger

NEV-SAFETY-091 Representativeness of C-22 and Ti-7 Corrosion Testing Methods 

3

David Enos
Ronald Ballinger
Charles Bryan
David Shoesmith

NEV-SAFETY-092 Impacts of Fluoride Due to Breach of HLW Containers 

3

Pat Brady 
David Enos
David Sassani
Jack Bailey

NEV-SAFETY-093 Natural Lead Reactions on C-22 
3

David Sassani
Charles Bryan
Gerald Gordon

NEV-SAFETY-094 Significance of Mineral Crusts in C-22 Corrosion 

3

David Sassani
Joseph Payer
David Enos
Ronald Ballinger

NEV-SAFETY-095  Peak Thermal Period Seepage and Corrosion 3 Jens Birkholzer
David Sassani 

NEV-SAFETY-096 Salt Production and C-22 Corrosion Due to Heat-Pipe Conditions 
3

Jens Birkholzer 
David Sassani
David Enos

NEV-SAFETY-097 Crevice Corrosion on C-22 Due to Drip Shield Corrosion Debris 

3

David Enos
Gerald Gordon
Joseph Payer
Ronald Ballinger

NEV-SAFETY-098 Rate of Drip Shield Interconnection Corrosion 

3

Michael Anderson 
Gerald Gordon
David Enos
David Shoesmith

NEV-SAFETY-099 Boric Acid Production from HLW Dissolution 

3

Jack Bailey
Pat Brady
David Enos 
David Sassani
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First Updated Case Management Order #2 Appendix With DOE Party Witnesses Added

December 14, 2009

Contention Label Contention Name SER 
Vol.

DOE Party 
Witness(es)

NEV-SAFETY-100 Ground Support Components and In-Drift Modeling 3 Charles Bryan 
David Enos

NEV-SAFETY-101 Sulfur Accumulation at the Metal-Passive Film Interface 
3

David Shoesmith
Joseph Payer
Gerald Gordon

NEV-SAFETY-102 Sulfur Accumulation and Localized Corrosion 
3

David Shoesmith
Joseph Payer
Gerald Gordon

NEV-SAFETY-103 Sulfur Accumulation and Stress Corrosion Initiation 

3

Joseph Payer
Gerald Gordon

NEV-SAFETY-104 Sulfur Accumulation and Stress Corrosion Propagation 3 Joseph Payer
Gerald Gordon

NEV-SAFETY-105 Drip Shield Corrosion Environment 
3

David Enos
Ernest Hardin
David Sassani

NEV-SAFETY-106 Waste Container Corrosion Environment 

3

David Enos
Gerald Gordon
Charles Bryan
David Sassani

NEV-SAFETY-107 Electrochemical Reduction of Nitrate 

3

Charles Bryan
David Enos
Ronald Ballinger
Clifford Hansen

NEV-SAFETY-108 Molten Salt Corrosion of the Canister 3 Charles Bryan
NEV-SAFETY-109 Molten Salt Corrosion of the Drip Shield 3 Charles Bryan
NEV-SAFETY-110 Rock Bolt Corrosion 

3

Jack Bailey
Edward Thomas

NEV-SAFETY-111 HLW Waste Glass Dissolution 3 Pat Brady
NEV-SAFETY-112 HLW Waste Glass Degradation 3 Pat Brady
NEV-SAFETY-113 Competitive Sorption in the Unsaturated Zone

3
James Houseworth
Robert Andrews
Paul Reimus 

NEV-SAFETY-114 Applicability of Sorption Data

3

James Houseworth
Dave Sassani
Robert Andrews
Paul Reimus

NEV-SAFETY-115 Matrix Diffusion

3

James Houseworth
David Sevougian
Bill Arnold      
Paul Reimus

NEV-SAFETY-116 Saturated Zone Redox Conditions

3

Bill Arnold
Paul Reimus
Dave Sassani 
Clifford Hansen

NEV-SAFETY-117 Radionuclide Sorption in the Saturated Zone

3

Bill Arnold
Paul Reimus
Dave Sassani 
Clifford Hansen

NEV-SAFETY-118 Estimation of Uncertainties in Soil-to-Plant Transfer Factors 3 Maryla Wasiolek 
NEV-SAFETY-119 Estimation of Uncertainties in Animal Product Transfer Coefficients 3 Maryla Wasiolek
NEV-SAFETY-120 RMEI Diet 3 Maryla Wasiolek 
NEV-SAFETY-121 Host Rock Geomechanical Properties

3

Mark Board
Charles Fairhurst
Branko Damjanac       
Ronald Price

NEV-SAFETY-122 Screening of Drift Degradation FEPs
3

Mark Board
Charles Fairhurst
Branko Damjanac

NEV-SAFETY-123 Durability of Ground Support  

3

Jack Bailey
Edward Thomas

NEV-SAFETY-124 Welding of Alpha Beta Titanium Alloy to Unalloyed titanium

3

Michael Anderson 
David Enos
Gerald Gordon
David Shoesmith
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Contention Label Contention Name SER 
Vol.

DOE Party 
Witness(es)

NEV-SAFETY-125 Effectiveness of Stress Relief to Eliminate SCC or Hydrogen Effects
3

Michael Anderson 
David Enos
Gerald Gordon

NEV-SAFETY-126 Properties of Dissimilar Metal Weld Joints between Grade 29 and Grade 7 
Titanium 3

Michael Anderson 
David Enos
Gerald Gordon           

NEV-SAFETY-127 Hydrogen and Erti-28 Filler Metal for Welded Joints Between Grade 29 and 
Grade 7 Titanium 3

Michael Anderson
David Enos
Gerald Gordon

NEV-SAFETY-128 Nuclear Code and Fabrication Quality Assurance Standards  

3

Don Beckman
Michael Anderson

NEV-SAFETY-129 Early Failure Mechanisms Associated with Titanium Fabrication

3

Michael Anderson
Gerald Gordon
Don Beckman 
John (Art) McClure

NEV-SAFETY-130 Drip Shield Emplacement Plan, Equipment, and Schedule
3

Michael Anderson
Edward Thomas 

NEV-SAFETY-131 Rock Debris Removal  

3

Jack Bailey
Mark Board
Edward Thomas

NEV-SAFETY-132 TEV Description  3 Edward Thomas
NEV-SAFETY-133 Drip Shield Gantry Description  

3
Michael Anderson
Edward Thomas 

NEV-SAFETY-134 Retrieval or Alternate Storage Description   
3

Jack Bailey
Edward Thomas

NEV-SAFETY-136 Phased Ground Support Installation

3

Mark Board
Ernest Hardin
Jack Bailey
Edward Thomas

NEV-SAFETY-137 Construction of the Emplacement Drifts  
3

Edward Thomas
Mark Board

NEV-SAFETY-138 Description of the Ventilation System for the Repository Options Made in the 
TSPA-LA Regarding Waste Isolation   3

Ernest Hardin
Edward Thomas

NEV-SAFETY-139 Description of Reasonable Emergencies  3 Kathryn Knapp
NEV-SAFETY-140 Engineered Barrier System Design Basis  

3

Jack Bailey
Ernest Hardin
Edward Thomas

NEV-SAFETY-141 Ground Support Descriptions  

3

Jack Bailey
Mark Board
Edward Thomas

NEV-SAFETY-142 Standard Titanium Grades Considered 

3

Gerald Gordon
David Shoesmith
David Enos
Michael Anderson

NEV-SAFETY-143 Available Drip Shield Design Information

3

Michael Anderson
Don Beckman
Edward Thomas

NEV-SAFETY-144 Drip Shield Failure Mechanisms

3

Clifford Hansen
Michael Gross
Dave Enos     
John (Art) McClure

NEV-SAFETY-145 Drip Shield Specifications   

3

Michael Anderson
Don Beckman
Michael Gross

NEV-SAFETY-146 Reliance on Preliminary or Conceptual Design Information  3 N/A (Legal)
NEV-SAFETY-147 Evaluation of Data Used in Drip Shield Failure Probability

3

John (Art) McClure
Clifford Hansen 
Edward Thomas
Michael Anderson

NEV-SAFETY-148 Evaluation of Computational Procedure Used in Drip Shield Failure Probability 3 John (Art) McClure
Clifford Hansen

NEV-SAFETY-149 Deviations in Design and Waste Emplacement 3 N/A (Legal)
NEV-SAFETY-150 Basaltic Magma Melting Depth

3
Frank Perry
Kevin Coppersmith
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First Updated Case Management Order #2 Appendix With DOE Party Witnesses Added
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Contention Label Contention Name SER 
Vol.

DOE Party 
Witness(es)

NEV-SAFETY-151 Time Span of Basaltic Volcanism
3

Frank Perry
Kevin Coppersmith

NEV-SAFETY-152 Focus on Upper Crustal Extension Patterns
3

Frank Perry
Kevin Coppersmith

NEV-SAFETY-153 Exclusion of Death Valley from Volcanism Calculations
3

Frank Perry
Kevin Coppersmith

NEV-SAFETY-154 Igneous Event Probability for 10,000 Years and 1,000,000 Years
3

Frank Perry
Kevin Coppersmith

NEV-SAFETY-155 11-Million Year vs. 5-Million Year Volcanism Data
3

Frank Perry
Kevin Coppersmith

NEV-SAFETY-156 Alternative Igneous Event Conceptual Models
3

Frank Perry
Kevin Coppersmith

NEV-SAFETY-157 Igneous Event Data in the TSPA
3

Frank Perry
Kevin Coppersmith
Clifford Hansen

NEV-SAFETY-158 Geophysical Data in DOE's Volcanic Model
3

Frank Perry
Kevin Coppersmith

NEV-SAFETY-159 Propagation of Conceptual and Parametric Uncertainties through the Safety 
Assessment 3

Clifford Hansen
David Sevougian 
Peter Swift
Jon Helton

NEV-SAFETY-160 Probability Density Functions Used in the TSPA
3

Clifford Hansen
Peter Swift
Cedric Sallaberry

NEV-SAFETY-161 Critical Role of Drip Shield 3 N/A (Legal)
NEV-SAFETY-162 Drip Shield Installation Schedule 3 N/A (Legal)
NEV-SAFETY-163 Screening of Near-Field Criticality

3

Edward Thomas
Michael Anderson
John Wagner 
John (Art) McClure

NEV-SAFETY-164 Aggregation of Probability Distributions 3 Kevin Coppersmith
NEV-SAFETY-165 Saturated Zone Expert Elicitation  3 Kevin Coppersmith
NEV-SAFETY-166 Probabilistic Seismic Hazard Analysis Expert Elicitation  3 Kevin Coppersmith
NEV-SAFETY-167 Probabilistic Volcanic Hazard Analysis Expert Elicitation 3 Kevin Coppersmith 
NEV-SAFETY-168 Retrieval Practicality 

3
Jack Bailey
Edward Thomas

NEV-SAFETY-169 Deferred Retrieval Plans 
3

N/A (Legal)

NEV-SAFETY-170 Conservatisms and the PMA 3 Clifford Hansen
NEV-SAFETY-171 PMA and QA 3 N/A (Legal)
NEV-SAFETY-172 Inspection and Verification of TAD 3 Michael Ulshafer
NEV-SAFETY-173 Emplacement Drift Monitoring  

3

Jack Bailey
Ernest Hardin
Edward Thomas

WHI-NEPA-001 Failure of Environmental Impact Statements to Fully Disclose Consequences of 
Radiation Contaminated Tephra Deposition in Areas Other Than That Directly 
Applicable to the Reasonably Maximally Exposed Individual

3

Frank Perry
David Lechel
Jane Summerson
Joseph Rivers

WHI-NEPA-002 Failure of Environmental Impact Statements to Fully Disclose the 
Consequences of Atmospheric Transport of Radionuclides in Volcanic Gases

3

Frank Perry
David Lechel
Jane Summerson
Joseph Rivers

WHI-NEPA-003 Failure of Environmental Impact Statements to Discuss Means to Mitigate 
Adverse Impacts of Radiation Contaminated Tephra Deposition in Areas Other 
Than That Directly Applicable to the Reasonably Maximally Exposed Individual 

3

Frank Perry
David Lechel
Jane Summerson
Joseph Rivers

WHI-NEPA-004 Failure of Environmental Impact Statements to Discuss Means to Mitigate 
diverse Impacts of Atmospheric Transport of Radionuclides in Volcanic Gases

3

Frank Perry
David Lechel
Jane Summerson
Joseph Rivers
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EDUCATION MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
 
 Sc.D. degree in Nuclear Materials Engineering titled "Corrosion Fatigue of 

Nickel Base Alloys for Nuclear Applications," February 1982. 
 
 S.M. degree in Materials Science, February, 1978. 
 
 S.M. degree in Nuclear Engineering, September 1977. Thesis title:  "The 

Anisotropic Mechanical Behavior of Zircaloy-2." (Both degrees). 
 
 WORCESTER POLYTECHNIC INSTITUTE 
 
 S.B. degree in Mechanical Engineering, with high distinction, February, 

1975.  Emphasis on Materials Science. 
 
 
ORGANIZATION President, MIT Student Section, American Nuclear Society, 1977-78 
AND SOCIETY  
MEMBERSHIPS Vice President, MIT Student Section American Nuclear Society, 1976-77 
 
 Member, Tau Beta Pi 
 Associate Member, Sigma XI 
 Member, Pi Tau Sigma 
 Member, American Nuclear Society 
 Member, American Society for Metals 
 Member, National Association of Corrosion Engineers 
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AWARDS AND 1971-72  CRC  Engineering  Science  Achievement  Award,  Worcester  
PRIZES Polytechnic Institute 
 
 Metallurgy and Materials Science Prize, 1973, Sponsored by the Boston 

Section of the AIME and given in honor of Professor Morris Cohen 
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 1975 George Eastman Award for Outstanding Graduate Class of 1975, 
Worcester Polytechnic Institute 

 
 1985 MIT American Nuclear Society Outstanding Professor Award 
 
 1985 MIT Graduate Student Council Teaching Award 
 
 1988 Carl  Richard Soderberg Professorship in Power Engineering 
 
 2003 MIT Joel & Ruth Spira Award for Outstanding Teaching 
 
PATENTS Patent Number 4785142, Issued 11/15/88. 
 European Patent Number 0285952, Issued 3/1/92 
 
 Title: "Superconductor Cable". 
 
 Patent is for a new high strength, Low Coefficient Expansion (COE) alloy for 

use as a structural material for Nb3Sn superconducting cables.  The use of 
this new alloy will allow higher current carrying capability by the 
superconductor and, thus, higher fields and/or smaller hardware.  The new 
alloy also has use in high temperature gas turbine engine applications. 

 
RESEARCH Mechanical  behavior of structural  materials and environmental degradation 

of materials with  emphasis on corrosion, corrosion fatigue and stress 
corrosion cracking behavior in high temperature aqueous systems 
including:(1) irradiation assisted stress corrosion cracking in Water Reactor 
Systems, (2) stress corrosion cracking in Pressurized Water Reactor steam 
generator materials, (3) high temperature materials for advanced reactor 
systems.  Environmental degradation, processing, conditioning, and storage 
of metallic uranium nuclear fuel.  The modeling of high temperature aqueous 
chemistry in cracks and crevices including the effect of radiolysis on 
irradiation assisted stress corrosion cracking.  High temperature aqueous 
electrochemical analytical and measurement techniques including in-core 
aqueous chemistry.  Environmental degradation of aircraft structural 
materials. 

 
 Advanced fatigue and fracture mechanics techniques and analysis. 

Relationships between structure, properties and performance.  Failure 
analysis, life prediction and extension of engineering components. 

 
 Material performance at low temperatures for superconducting and structural 

applications. 
 
 Development of advanced reactor systems including gas cooled, liquid metal 

cooled, and alternative fueled light water reactors.  Specialized materials 
development for advanced reactor systems.  Fuel performance modeling.  
Reactor engineering for advanced concept systems, Turbo-machinery 
development for direct and indirect cycle Brayton systems. 
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PROFESSIONAL Professor, Departments of Nuclear Science and Engineering and  
EXPERIENCE Materials Science and Engineering, MIT Effective June 1, 2005. 
 
 Associate Professor, Departments of Nuclear  Engineering  and  
 Materials Science and Engineering, MIT.  1987-June, 2005. 
 
 Assistant Professor, Department of Nuclear Engineering and Materials 

Science and Engineering, MIT.  1982 - 1987. 
 
 Member, International Cyclic Crack Growth Review Group 1982-1985 
  
 Member, International Cooperative Working Group on Irradiation Assisted 

Stress Corrosion Cracking. 1985-1992 
 
 Entropy Ltd., South Great Road, Lincoln, MA.  Consultant on Nuclear Fuel 

Performance Modeling.  1978 -1985 
 
 Chairman, SPEAR Fuel Rod Reliability Code Workshop, Lincoln, MA, 

September 25 and 26, 1980. 
 
 Session co-chairman, International Conference on Environmental Cracking 

of metals, Kohler, WI, Oct. 2-7, 1988. 
 
 Workshop Host, International Working Group on Irradiation Assisted Stress 

Corrosion Cracking, Cambridge, MA, April 10-13, 1989. 
 

U. S. Department of Energy, Independent Technical Assessment Team for 
Dry Storage of N-Reactor Fuel. Jan. 1994-Sept. 1994 
 
U. S. Department of Energy Technical Assistance Group (TAG) for 
Disposition of N-Reactor Fuel, Jan. 1995-2001 
 
U. S. Department of State Technical Advisory Committee on Conditioning of 
North Korean Reactor (DPRK) Fuel , Jan. 1995-2003 
 
U. S. Department of Energy Technical Advisory Committee on Disposition 
of Savannah River Reactor Site Metallic Fuel. Jan.-Aug. 1996 
 
U. S. Department of Energy Technical Advisory Committee on Disposition 
of metallic fuel stored at INEL. June 1996-2002 
 
Member, Executive Committee-Materials Science and Technology Division, 
American Nuclear Society, 1999-Present 
 
Advisory Committee on Reactor Safeguards: Member, Ad Hoc 
Subcommittee on a Differing Professional Opinion: Voltage-Based Repair 
Criteria, September-December 2000. 
 
Secretary/Treasurer, Materials Science and Technology Division, American 
Nuclear Society, 2003-2004 
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Vice Chair/Chair Elect, Materials Science and Technology Division, 
American Nuclear Society, 2004-2005 
 
Chair, Materials Science and Technology Division, American Nuclear 
Society, 2006-2006. 
 
Member, Department of Energy Independent Technology Review Group 
(ITRG) for the Design Features and Technology Uncertainties for the Next 
Generation Nuclear Plant, 2003-2004. 
 
Member, Department of Energy Technical Review Group for Power 
Conversion Technology Assessment for the Next Generation Nuclear Plant, 
2004. 
 
Member, Idaho National Laboratory Materials Review Board, 2003-Present 
 

 Member, International Cooperative Group on Environmentally Assisted 
Cracking of Light Water Reactor Materials, 2003-Present 
 

 
 
MILITARY U.S. Naval Nuclear Power Program:  Most Advanced rating, E-6.  
SERVICE Served as Engineering Watch Supervisor on an operating nuclear submarine.  

Three years as instructor and Leading Petty Officer, M-Division at the SIC 
Naval Reactor Prototype. 

 
 
BACKGROUND Born and raised in West Hartford, Connecticut. 
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R. G. Ballinger and R. M. N. Pelloux, "The Effect of Anisotropy on the Mechanical Behavior of Zircaloy-
2," J. Nucl. Materials, 97, No. 3, April 1981. 
 
R. G. Ballinger, R. Christensen, R. Eilbert, S. Oldberg, E. Rumble, and G. S. Was, "Clad Failure 
Modeling Progress," Fifth International Conference on Zirconium in the Nuclear Industry, August 1980. 
 
R. G. Ballinger, R. M. Latanision, W. C. Moshier, and R. M. N. Pelloux, "The Role of Uncertainty in the 
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Crack Growth, Freiberg (W. Ger.), May 13-15, 1981, pp 261-285. 
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C. K. Sheeks, W. C. Moshier, R. G. Ballinger, R. M. Latanision, and R. M. Pelloux, "Fatigue Crack 
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25, 1983. 
 
R. G. Ballinger, W. C. Moshier, K. N. Siebein, and R. M. Latanision, "A Study of the Thermal Aging 
Behavior in Alloy 600 Tubing," 9th International Congress on Metallic Corrosion, Toronto, Canada, June 
3-7, 1984, pp 265-273 
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J. W. Prybylowski, R. G. Ballinger, "The Influence of Microstructures on Environmentally Assisted 
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R. G. Ballinger, et. al. "Low Coefficient of Expansion Structural Materials Development for Conductor 
Applications,"  9th Annual Cryogenic Structural Materials Workshop, Reno, NV, October 6-8, 1986. 
 
J. W. Prybylowski, R. G. Ballinger, "The Influence of Microstructure on Environmentally Assisted 
Cracking of Alloy 718", Corrosion, 43, No.2 (1987), pp 111-117. 
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J. W. Prybylowski, R. G. Ballinger, and C. Elliott, "Quantitative Analytical Electron Microscopy of 
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Assisted Cracking of Nickel-Base Alloys," Corrosion, 44, 1988, pp 838-853. 
 
M. J. Driscoll, et. al., "The MIT In-Pile Loops for Coolant Chemistry and Corrosion Studies," 1988 JAIF 
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R. G. Ballinger, C. S. Elliott, and I. S. Hwang, "Corrosion Fatigue of Alloy X-750 in Aqueous 
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H. Becker, and R. G. Ballinger, "316LN Forgings for Alcator C-Mod; Metallurgical and Design 
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1988. 
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Morra, M, R.G. Ballinger, and I.S. Hwang, "The Relationship Between Processing, Sturcture, and 
Properties of a New High Strength, Low Coefficient of Expansion Alloy for Cryogenic Service,"  1989 
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S. C. Luckhardt, et al. "Measurements of Neutron and Gamma Ray Emission Rates and Calorimetry in 
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M. Steeves, et. al., "Progress in the Manufacture of the U.S. DPC Test Coil." IEEE Transactions on 
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D. Albagli et. al., "Measurement of Neutron and Gamma Ray Emission Rates, Other Fusion Products, and 
Power in Electrochemicasl Cells Having Palladium Cathodes, "J. of Fusion Energy, Vol. 9, No. 2(1990), 
pp. 133-148. 
 
K Kumar, I.S. Hwang, R.G. Ballinger, C.R. Dauwalter, A. Stecyk, "Analysis of Palladium Cathodes Used 
for Heavy Water Electrolysis," Fusion Technology, Vol. 19, No. 1(1991), pp. 178-187. 
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Evaluation, JTEVA, Vol. 20, No. 4, July 1992, pp. 248-258. 
 
A. Turnbull, R. Ballinger, I. Hwang, M. Morra, M. Psaila-Dombrowski. " Hydrogen Treanport in Nickel 
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Strength Cryogenic Applications-Physical Metallurgy". Metallurgical Transactions, In Press. 
 
M.M. Morra, I.S. Hwang, R.G. Ballinger, M.M. Steeves and M.O. Hoenig, "Effect of Cold Work and 
Heat Treatment on the 4°K Tensile, Fatigue and Fracture Toughness Properties of Incoloy 908", 11th 
International Conference on Magnet technology (MT-11), Tsukuba, Japan, Aug. 28-Sept. 1, 1989. 
 
A. Turnbull, R.G. Ballinger, I.S. Hwang, and R.M. Gates, "The Influence of Microstructure on Hydrogen 
Transport in Nickel-Base Alloys", Proceedings of the Fourth International Conference on The Effect of 
Hydrogen on The Behavior of Materials, Jackson Lake Lodge, Moran, Wyoming, September 12-15, 
1989, pp 121-132. 
 
M. Psaila-Dombrowski, A. Turnbull, R. Ballinger, "Implications of Crevice Chemistry for Cracking of 
BWR Recirculating Inlet Safe-Ends", UK Corrosion 90, Surrey, October 29-31, 1990. 
 
O.K. Harling, G.E. Kohse, M.J. Driscoll, and R.G. Ballinger, "In-Pile Facilities for LWR Materials and 
Chemistry Studies at the MIT Research Reactor", to be presented at the JAIF Intl. Conf. on Water 
Chemistry in Nuclear Power Plants, Fukui City, Japan, April 22-25, 1991. 
 
T. Oka, R. Ballinger, I Hwang, "Modelling of Hydrogen Assisted Cracking of Ni-Base Alloy X-750 in 
Water". International Symposium on Environmental Degradation of Materials in Nuclear Power Systems-
Water Reactors, Monterey, CA, 8/25-8/31/91. 
 
P. Lidar, R. Ballinger, I Hwang, " The Use of Potential Drop Techniques for the Evaluation of 
Environmentally Assisted Cracking of Austenitic Alloys". International Symposium on Environmental 
Degradation of Materials in Nuclear Power Systems-Water Reactors, Monterey, CA, 8/25-8/31/91. 
 
T. Shoji, K. Yamaki, R. Ballinger, I. Hwang, "Grain Boundary Segregation and Intergranular Stress 
Corrosion Cracking Susceptibility of Austenitic Stainless Steels in High Temperature Water". 
International Symposium on Environmental Degradation of Materials in Nuclear Power Systems-Water 
Reactors, Monterey, CA, 8/25-8/31/91.  
 
J. Murphy, R. Ballinger, H. Becker, D. Gwinn, S. Methew, " Turbogenerator Flywheel For Alcator C-
Mod", 14th Symposium on Fusion Engineering, San Diego, CA, 10/1-10/3/91. 
 
I. Hwang, R. Ballinger, M. Morra, M. Steeves, " Mechanical Properties of Incoloy 908-An Update", 
ICMC/CEC 91, Huntsville AL, 4/1/-4/5/91. 
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I. S. Hwang, R.G. Ballinger, M.M. Morra, B. Tao, and S. Mathew, " Improved Mechanical Properties of 
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M. Psaila-Dombrowski, A. Turnbull, and R.G. Ballinger, " Modelling the Electrochemistry in Cracks and 
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Y. Watanabe, R. Ballinger, O. K. Harling, G.E. Kohse, “Effects of Neutron Irradiation on Transpassive 
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C. H. Jang, I. S. Hwang, R. G. Ballinger, M. M. Steeves, " Development of High Toughness Weld for 
Incoloy 908", Adv. in Cryogenic Eng., Vol. 340B, 1323-1330. 
 
M. M. Morra, S. Nicol, L. Toma, I. S. Hwang, M. M. Steeves, R. G. Ballinger, " Stress Accelerated Grain 
Boundary Oxidation of Incoloy Alloy 908 in High Temperature Oxygenous Atmospheres", Adv. in 
Cryogenic Eng., Vol. 340B, 1291-1298. 
 
R. G. Ballinger, A. B. Johnson, Jr., K. A. Simpson, “Kinetic and Thermodynamic Bases to resolve Issues 
Regarding Conditioning of Uranium Metal Fuels”, DOE Spent Nuclear Fuel Chalanges & Initiatives, Salt 
Lake City, UT, 12/13-12/16/94. 
 
T. Shoji, S. Suzuki, R. Ballinger, "Theoretical Prediction of SCC Growth Behavior-Threshold and Plateau 
Growth Rate". Seventh International Symposium on Environmental Degradation of Materials in Nuclear 
Power Systems-Water Reactors, Breckenridge, CO, 8/7-8/10/95, 881-892.  
 
C. H. Jang, D. C. Grundy, R. G. Ballinger, M. M. Steeves, " Characterization of Simulated Production 
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M. M. Morra, M. M. Steeves, R. G. Ballinger, "The Effects of Oxygen Concentration, Stress, 
Temperature and Cold Work on the Constant-Load Stress-Rupture Behavior of Incoloy Alloy 908", Adv. 
in Cryogenic Eng., In Press. 
 
B. W. Brisson, R. G. Ballinger, A. R. McIlree, “IGSCC Crack Initiation and Growth in Mill Annealed 
Alloy 600 Tubing in High Temperature Caustic”, Corrosion, 54 (7), 1998, pp 504-514. 
 
.B. W. Brisson, R. G. Ballinger, A. R. McIlree, “IGSCC Crack Initiation in Mill Annealed Alloy 600 
Tubing in High Temperature Caustic”, Eighth International Symposium on Environmental Degradation of 
Materials in Nuclear Power Systems-Water Reactors, Amelia Island, FL, 8/10-8/14/97. 
 
A. Chatelain, B. Anderson, R. G. Ballinger, G. Wikmark, “Enhanced Corrosion of Zirconium-Base 
Alloys in Proximity to Other Metals: The Shadow Effect”, International Topical Meeting on Light Water 
Reactor Fuel Performance, Park City, UT, 4/10-4/13/2000. 
 
Y. Long, Y. Yuan, R. G. Ballinger, E.E. Pilat, and M. S. Kazimi,, “A Fission Gas Release Model for High 
Burnup PWR Thoria Fuel,” Nuclear Technology,June, 2002 
 
J. Lim, R. Ballinger, “Development of a Facility for Liquid Metal-Structural Material Interaction”, ANS 
Winter Meeting, Washington, DC, November 10-12, 2000. 
 
 
J. Wang. and R. G. Ballinger, “An Integrated Fuel Performance Model for the Modular Pebble Bed 
Reactor”, ANS Winter Meeting, Reno, NV, November 2001. 
 
J. Wang. and R. G. Ballinger, “A Fracture Mechanics Based Failure Model for TRISO Fuel Particles”, 
ANS Winter Meeting, Reno, NV, November 2001. 
 
J. Lim, P. W. Stahle, R. G. Ballinger, “A Test System for Experimental Studies of Liquid Metal Structural 
Material Interaction”, ANS Winter Meeting, Reno, NV, November 2001. 
 
C. Y. Wang, R. G. Ballinger, P. W. Stahle, E. Demetri, and M. Koronowski, “Turbo Machinery for an 
Indirect, Closed, Intercooled, Helium Cycle Pebble Bed Reactor System”, ANS Winter Meeting, Reno, 
NV, November 2001. 
 
A. Kadak, et. Al. “The MIT Pebble Bed Reactor”, ANS Winter Meeting, Reno, NV, Nov. 12-15, 2001. 
 
Y. Long, Y. Yuan, M. S. Kazimi, and R. G. Ballinger, “A Fission Gas Release Model for High Burnup 
Thoria Fuel,” Trans. ANS, Reno, NV, Nov. 2001. 
 
M. Takayasu, R. G. Ballinger, R. B. Goldfarb, A. A. Squitieri, P. J. Lee, and D. C. Larbalestier 
“Multifilamentary Nb3Sn Wires Reacted in Hydrogen Gas Environment”, , Presented at CEC-ICMC 
2001, I-09A-04, submitted to Advances in Cryogenic Engineering 
 
C. Y. Wang, R. G. Ballinger, P. W. Stahle, E. Demetri, and M. Koronowski, “Design of a Power 
Conversion System for an Indirect Cycle, Helium Cooled, Pebble Bed Reactor System, HTR-2002, 
Petten, Netherlands, April 22-24, 2002, pp 164-174. 
 
Y. Long, R. G. Ballinger, J. E. Meyer and M. S. Kazimi, “RIA Investigation for High Burnup ThO2-UO2 
Fuel,” ANS Annual Meeting, Hollywood, FL, June 2002 
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Y. Long, Y. Yuan, R. G. Ballinger, E.E. Pilat, and M. S. Kazimi,, “A Fission Gas Release Model for High 
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B. Andersson, M. Limback, G. Wikmark, E. Hauso, T. Johnsen, R. G. Ballinger, and A. C. Nystrand, “ 
Test Reactor Studies of the Shadow Corrosion Phenomena”, Zirconium in the Nuclear Industry: 
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International, West Conshohocken, PA 2002, pp. 583-615.  NOTE: This paper was the awarded the 
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J. Lim, R. G. Ballinger, and P. W. Stahle, “Experimental Study of the Corrosion of Fe-Si Alloys in Liquid 
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Topical Meeting on High Temperature Reactors 2004 (HTR-2004), Beijing, China, September 22-24, 
2004. 
 
J. Wang, R. G. Ballinger, H. J. MacLean, J. T. Diecker, “TIMCOAT: An Integrated Fuel Performance 
Model for Coated Particle Duel”, Second Topical Meeting on High Temperature Reactors 2004 (HTR-
2004), Beijing, China, September 22-24, 2004. 
 
H. J. MacLean, R. G. Ballinger, “Silver Ion Implantation and Annealing in CVD Silicon Carbide: The 
Effect of Temperature on Silver Migration”, Second Topical Meeting on High Temperature Reactors 
2004 (HTR-2004), Beijing, China, September 22-24, 2004. 
 
C. Wang, R. G. Ballinger, P. W. Stahle, E. Dimetri, M. Koronowski, „Power Conversion System Design 
for an Indirect Cycle, Helium Cooled Pebble Bed Reactor System“, ANS Annual Winter Meeting, 
Washington, DC November 15-18, 2004. 
 
MacLean, H. J., Ballinger, R. G., Kolaya, L. E., Simonsom, S. A., Lewsi, N., and Hanson, M. E., “The 
Effect of Annealing at 1500°C on Migration and Release of Ion Implanted Silver in CVD Silicon 
Carbide”, Journal of Nuclear Materials, 357 (2006) pp. 31-47. 
 
Hixon, J. R., Kim, J. H., Ballinger, R. G., The Effect of Thermal Aging on SCC and Mechanical 
Properties of Stainless Steel Welds”, 13th International Conference on Environmental Degradation of 
Materials in Nuclear Power Systems, August 19-23, 2007, Whistler, Canada. 
 
Kim, Ji Hyun, Ballinger, R. G., “SCC Crack Growth Behavior of 316SS Welds in BWR Environments”, 
Corrosion, 64 (8), 2008, pp 645-656. 
 
Min, S. K., Ballinger, R. G., “Effect of Oxygen on the Degradation of Incoloy 908 in Gaseous 
Environments”, Corrosion, 64 (9), 2008, pp 733-743. 
 
J. H. Kim, R. G. Ballinger, P. W. Stahle, “SCC Crack Growth in 316L Weld Metals in BWR 
Environments”, NACE-2008, New Orleans, LA, March 17-21, 2008. 

 
J. Y. Lim, T. J. McKrell, G. Eastwick, R. G. Ballinger, “Corrosion of Materials in Supercritical Carbon 
Dioxide Environments”, NACE-2008, New Orleans, LA, March 17-21, 2008. 

 
J. K. Benz, J. H. Kim, R. G. Ballinger, “Effect of Oxygen Potential on Crack Growth in Alloys for 
Advanced Energy Systems”, 4th International Topical Meeting on High Temperature Reactor Technology-
HTR2008, September 28-October 1, 2008, Washington, DC. 
 
 
Books 
 
R. G. Ballinger, The Anisotropic Mechanical Behavior of Zircaloy-2, Garland Publishing Co., Inc., New 
York, 1979. 
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Biographical Sketch of Professor R.G. Ballinger 
Professor of Nuclear Science and Engineering and 
Materials Science and Engineering 
Massachusetts Institute of Technology 
 
Head: H. H. Uhlig Corrosion Laboratory, Department of Material Science and Engineering, 
MIT 
 
S.B. Mechanical Engineering, Worcester Polytechnic Institute, 1975 
S.M. Nuclear Engineering, Massachusetts Institute of Technology, 1977 
S.M. Materials Science, Massachusetts Institute of Technology, 1978 
Sc.D. Nuclear Materials Engineering, Massachusetts Institute of Technology, 1982 
 
Ronald G. Ballinger is a Professor of Nuclear Science and Engineering and Materials Science 
and Engineering.  Professor Ballinger is also Head of the H.H. Uhlig Corrosion Laboratory in the 
Department of Materials Science and Engineering at MIT.  Professor Ballinger is active in the 
teaching of graduate and undergraduate subjects in reactor design, corrosion engineering, 
chemistry, mechanical behavior and physical metallurgy. 

Professor Ballinger served for 8 years in the nuclear navy (submarines) before attending college.  
After receiving his B.S. in Mechanical Engineering from Worcester Polytechnic Institute in 1975 
he did his graduate work at MIT.  He received his S.M. in Nuclear Engineering in 1977 and in 
Materials Science in 1978.  He received his Sc.D. in Nuclear Materials Engineering in 1982 with 
a thesis entitled "Corrosion Fatigue of Nickel Base Alloys for Nuclear Applications."  After 
receiving his Sc.D. he joined the faculty with a joint appointment in the Nuclear Science and 
Engineering and Materials Science and Engineering Departments.  He was promoted to 
Associate Professor in 1987 and received tenure in 1989. 

Professor Ballinger's areas of specialization are materials selection, advanced alloy development 
for and engineering of nuclear engineering systems and environmental degradation and life 
assessment of these systems.  These systems include current light water reactor (LWR), 
advanced reactor and fusion energy systems.  Specific areas of active research are as follows:  
(1) environmental effects on material behavior, (2) physical metallurgical and electrochemical 
aspects of environmentally assisted cracking in aqueous systems, (3) experimental as well as 
modeling and simulation of stress corrosion cracking and hydrogen embrittlement in Light Water 
Reactor systems, including the effect of radiation (4) the effect of radiation on aqueous 
chemistry, including experimental as well as modeling and simulation (7) experimental fatigue 
and fracture mechanics, (8) degradation of materials  properties and their effects on component 
life, (9) nuclear fuel performance including, gas reactor coated particle fuel and environmental 
degradation, processing, and storage of metallic uranium fuel, and (10) materials development 
for advanced reactor and fusion systems including, supercritical water, supercritical CO2, liquid 
metal, high temperature gas reactor and cryogenic structural applications. 

Professor Ballinger has taught the MIT Nuclear Science and Engineering Department’s courses 
related to fuel development and performance since his joining the faculty.  He currently teaches 
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these courses as well as corrosion and chemistry courses in the Department of Materials Science 
and Engineering. 

Professor Ballinger has authored or co-authored more than 100 scientific publications and is a 
member of several professional societies including the National Association of Corrosion 
Engineers, The American Society for Metals, The Electrochemical Society, The American 
Nuclear Society, and the American Society for Testing and Materials.  Professor is currently 
Vice Chair/Chair-Elect of the Materials Science and Technology Division of the American 
Nuclear Society. 

Professor Ballinger is a member of the International Cooperative Group on Environmentally 
Assisted Cracking of Light Water Reactor Materials (ICG-EAC).  The ICG-EAC is charged with 
the development of methodology for understanding of Light Water Reactor (LWR) materials. 

Professor Ballinger has served or is serving on several DOE committees dealing with the 
stabilization, processing and disposition of metallic uranium fuel from the production reactors as 
well as from research reactors including teams to evaluate options for the Hanford, Savannah 
River, and INEL sites.  He also is, or has been, a member of several DOE committees to evaluate 
advanced reactor options and materials for these options.  These committees include: (1) the 
DOE Independent Technical Review Group (ITRG): Design Features and Technology 
Uncertainties for the Next Generation Nuclear Plant.  The ITRG was tasked with evaluating 
options for the Next Generation Nuclear Plant (NGNP), (2) The DOE Power Conversion Unit 
Study Committee tasked with evaluation options for the NGNP power conversion unit, (3) the 
Idaho National Laboratory Materials Review Board, and most recently (4) the Yucca Mountain 
Independent Performance Assessment Review Panel (IPAR). 

Professor Ballinger has consults in the nuclear industry in the areas of environmental degradation 
of materials and failure root cause and analysis.  In recent years his focus has been in the steam 
generator reliability area.  Professor Ballinger has been active in the analysis on steam generator 
tubing failures throughout the industry and has represented the utility as a consultant at the NRC.  
R&D efforts in his research laboratory have included the development of stress corrosion crack 
initiation and growth data for actual steam generator tubing under prototypic environmental 
conditions. 
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