43rd Annual Waste Management
Conference (WM2017)

Education & Opportunity
in Waste Management

Phoenix, Arizona, USA
5-9 March 2017

Volume 1 of 9

ISBN: 978-1-5108-4402-5



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2017) by Waste Management Symposia, Inc.
All rights reserved.

Printed by Curran Associates, Inc. (2017)

For permission requests, please contact Waste Management Symposia, Inc.
at the address below.

Waste Management Symposia, Inc.
P.O. Box 27646

Tempe, Arizona 85285-7646

USA

Phone: +1 480-557-0263
Fax: +1 520-829-3550

WWW.WMSYm.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax: 845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

VOLUME 1

SESSION 001 - WASTE MANAGEMENT SYMPOSIUM 2017 PLENARY SESSION

NUCIEAr ENEIGY POIICY 1M JAPAN. ...ttt b bbb bbbttt bbbttt 1
Hirohide Hirai

PIENGAIY REMIEIKS ..ottt ettt ettt b bbb e £ £ b e b e b e e s £ £ 4 e b e b e £ £ £ e b e b 28 e R £ £ e A e b e b e b eR £ AE 44 e b e b eb £ £ A £ e b b e b e R e e d e b b e b e b e st bbb e b e b e et e st ebebenea 16
Greg Meyer

Sustaining Our Cleanup Momentum and OptimizZing OUF PrOGIAIM.......c.ccvueueiiirieiesee ittt sseseseneas 23
Sue Cange

SESSION 003 — PANEL: FEATURED COUNTRY - NUCLEAR OVERVIEW & DEVELOPMENT IN JAPAN —
NUCLEAR FUEL

NUCIEAr DEVEIOPIMENT TN JAPAN ...ttt bbbttt bbbt e s h bbb bbbttt bbbttt 33
Hirohide Hirai

The Current Status and the Future of the Nuclear Fuel Cycle BUSINESS IN INFL ..........cccoiiiiiiiiiinceenesiesee s 44
Haruka Watanabe

Japanese R & D on Reprocessing 0f SPENt NUCIEAI FUEIS ..........cooiiiiiiciiieece ettt 57
Tadafumi Koyama, Yasuji Morita, Takeshi Tsukada, Tsutomu Koizumi

Overview of U.S. — Japan Bilateral Civil Nuclear Collaboration............c.coooiiiiiiiiiccee e 61
Sal Golub

SESSION 005 — PANEL: MANAGING SAFETY CULTURE DURING TIMES OF CHANGE

Managing Safety Culture DUring TimMeS OF CRANGJE ........coooiiiiii ittt bbbttt bbbttt 65
Jan Preston

Safety Culture Improvement Panel and Contract TranSitioN...........ccccieiiiiririeeieiiiririe ettt e s snesesenens 66
Matthew Moury

Waste Management 2017- Maintaining Safety FOCUS DUFING TranSitioN..........cocoiiiiiiiiiniiii et 72
Fred Hughes

Creation OF INL——12 YIS LALEI ......ccuiiiiiueuiiirietetetei sttt ettt b et e b b e s £ E s b b e b e R £ e £ e £ e b b e b e £ e £ e b b e b e b e £ bk e b b ettt et et e b e e n e b et et ebenea 79
Chere Morgan

2017 WMS - When Safety Performance DECHNES .........cccoviiiiurieiiiiiissieee it et se st sa e ssesesesasessssssesesenesessssesesesessssssesesnnnns 81
Rob De La Espriella

Maintaining Safety ThroUGN TFANSITION ........c.ciiiiiiciei itk h bbbttt bbbt 88

Kevin Daniels

SESSION 006 — INTEGRATION OF US DOE HLW TANK FARM ACTIVITIES

Integrated Salt Waste Processing at the Savannah RIVEF SIte - 17413 .......c.coiicieireeiee bbb 91
Keith Harp, Sonitza Blanco

Long-Term Management of Mercury at the Savannah River Site Liquid Waste System - 17364 .........cccceevvveeiereiensssieinnnsesneeens 100
Richard Edwards, Vijay Jain, Hasmukh Shah, Terri Fellinger, Bill Wilmarth, Christopher Bannochie

Hanford’s Double-Shell Tank AY-102 Retrieval ProOjJECt - 17416 .........couiiiicuiiiiiriiticicieieis ettt 111
Carl Hanson, Sebastien Guillot, Doug Greenwell, Jordan Follett

The Integrated Waste Feed Delivery Plan for the Direct Feed Low-Activity Waste Mission - 17160..........ccccoveerrrreeeiennnesiennennne 128

Todd Wagnon, Jacob Reynolds, Benjamin Tardiff

SESSION 007 — TECHNETIUM (TC) AND RUTHENIUM (RU) WASTE IMMOBILIZATION BEHAVOIR

Technetium Management Program PIAN = 17376 .......ccccuviiieeeiiririeieeiessesee e esesases s sesesassssesssesesassssesesesessssssesesesessssssesesesessssssesesessssnsns 138
Nicholas Machara, Richard Bonczek, Skip Chamberlain, Michael Cline, Miles Denham, Mark Freshley, Ben Harp, M. Hope Lee,
Tatiana Levitskaia, Daniel McCabe, Reid Peterson, Patricia Suggs, Bill Wilmarth

Spectroscopic Characterization of Tc(l) Tricarbonyl Species Relevant to the Hanford Tank Waste - 17379 .........ccccoovvncnicnnnnnne 161
Tatiana Levitskaia, Syandev Chatterjee, Gabriel Hall, Nancy Washton, Eric Walter

Fabrication and Properties of Advanced Ceramic Technetium Waste FOrms - 17311 ......c.cciiiinininnnieierree s 175
Thomas Hartmann, Rajyalakshmi Palaparty, Florian Wolke

Ruthenium Volatilisation in Nuclear Waste Systems —Comparison of Ru"” and Ru""NO(NO3)s - 17113 .....oooorvveevrerrrerrssrienes 185

Sukhraaj Kaur Johal, Colin Boxall, Carl Steele, Colin Gregson



SESSION 008 — INTERNATIONAL EXPERIENCE WITH WASTE CERTIFICATION, ACCEPTANCE AND
DISPOSAL FOA LLW/ILW

Development of New Type-B Containers and the “Alternative Approach” Disposal of a High-Activity Cs-137

SEAIEA SOUICE = 17385....... ettt ettt bbbt b bbb b £ £ e b e b e Rt RS eE e 4 e b e b e b e £ 4 £ e b b e b e b e £ £ b e b e b e R e A £ e b e b e R e e £ e E e b e b e b e R e E e e e b e b eb e b e et bt ebebe e et 200
David Martin, Temeka Taplin, William Stewart

Conceptual Design for a Short-Lived Low- and Intermediate-Level Waste Repository at the Al Tuwaitha Nuclear

CENTEE, TFAG - L7189 ..ottt h bbb b1 b e a1 Heh bR £ e b s e e b e a8 h €A e b e e b e bt h £ E e A e E et h et e bt e e bt b bbbt eb et et b en s 210
Bernt Haverkamp, Gerald Nieder-Westermann, Thilo Von Berlepsch, Ramon Gasull Anguera, Alastair Clark, Ramon Gasull
Is the 80 - 20 Principle a Friend or a Foe? Critical Remarks on the Dominant Flat Gradient - 17206..........c.ccccoveeieieinsneninnnnnnns 228

Felix Himmerkus

SESSION 009 — ASSESSMENT OF WORLWIDE DISPOSAL SYSTESMS, FACILITIES AND SITES FO
LLW/ILW —(1/2)

Challenges to Collection of High Quality Samples 0of SAItStONE - 17468............ccoviiiicuiiiniricceee e 234
Kent Rosenberger, Malcolm Smith

Analysis of Saltstone Cores Taken from Saltstone Disposal Unit Cell 2A - 17350.........ccccoiirriiieninrniseiee s 246
Marissa Reigel, Katie Hill, Ralph Nichols

Contaminant Leaching from Intact Saltstone MONOIITNS - 17517 ..ottt 258

John Seaman, Steven Simner, Fanny Coutelot

Sub-Grid Model Improving Shrinking Core Simulations of Redox-Sensitive Technetium Release from Slag
Cement WaASTe FOIMS = 17295 ..o bbb bbb bbb 273
Greg Flach

SESSION 010 - WORLDWIDE REGULATORY ISSUES ON PACKAGING AND TRANSPORTATION

Comparison of U.S. Special Permit/Exemption/Authorization Processes for Licensing Type B Radioactive Material
PACKAGES = 17513 .....eiueiieiieeieieiisieteteseseseses e e ses e saeteses e e e sesesese e s e s esesesese e se et e seseR e e s et e s e s e s e e e s e R e R e e e e e R e R e Re e e SR e R e et et n R R e R e R e ettt R R e e et en e 287
Jeff England, Edward Ketusky, Robert Watkins

DOE Progress on Implementing Recommendations of National Academy of Sciences for SNF Transportation -

L7087 .t R SRR 295
Kevin Connolly, Judith Holm

Qualification of Pre-existing Containers According to the Acceptance Criteria of the Repository Konrad - 17204..........ccccccovvnee. 306
Joerg Melzer, Felix Himmerkus

Standards and Guidelines for the Design of Trunnions of RAM Transport Packages - 17365.........cccccorireiinneneseieneesieieenenenns 312

Christian Kuschke, Frank Wille, Viktor Ballheimer, Jens Sterthaus, Andreas Apel

SESSION 011 — SUSTAINABLE REMEDIATION PROCESSES — GLOBAL INSIGHTS

Addressing Technical and Policy Challenges for Remediation of Metals and Radionuclides within Complex Vadose

Z0NE ENVIFONIMENTS = 17028.........c.eiiiiiteieiiiriieet ettt etttk ettt b bt re e b s b £ 16 e b bbb £ £ bbb s £ A £ b e e b bRt a s e e bbb es et e e bbb s et b bbbt nn s 323
Dawn Wellman, Michael Truex, M. Hope Lee, Mark Freshley

Sustainability Index for Comparison of Environmental Remediation Technologies - 17492...........ccccovrrreieierinnieesisnnissesenssnnens 337
Alexandra Kramer, Alexis Smoot, Sarah Bird

Removal of U(V1) in the Alkaline Conditions Created by NHs Gas - 17288..........cccociiiiiiiminiiiiciceessis e 350

Yelena Katsenovich, Claudia Cardona, Jim Szecsody, Leonel Lagos

Chemistry and Engineering Aspects of the Application of Soluble Phosphates for Uranium Treatment in
GrOUNOWALET = 17255 ...ttt ettt et s et e s st e s e e ke b e R e R e e £ e b e b e b e s e e b b e b e b e e e s e b e b e se e e e S e b e R e s e s e ne et et e b e b et ee et e b et e s e e e st e 361
Richard Murphy, Jeff Gillow, Patsy Moran, Shannon Ulrich, Lisa Weidemann, Mike Hay, Margaret Gentile

SESSION 012 - RADIOLOGICAL DISPERSION DEVICES AND WEAPONS OF MASS DESTRUCTION:
DETECTION, RESPONSE, AND ROCOVERY

A Multiscale Bayesian Data Integration Approach for Mapping Air Dose Rates around the Fukushima Daiichi
NUCIEAT POWEK PIANT = L7166 .......cuiiiieeieieeiiisiete ettt ettt ettt s e st e b be e s se st e s e b e st e s et e b et e s e e e b e R et e e e e b e b e Re s e e e st e s e s et ne et s et ene s 366
Haruko Wainwright, Akiyuki Seki, Jinsong Chen, Kimiaki Saito

Integrated Wash-Aid, Treatment, and Emergency Reuse System (IWATERS) for Strontium Contaminations -

L7390 .tttk bbbk h AR h e £ koA ek e R R e R oA AR oA R RSk R £ e E e E e R A e R AR e R e R oA £ R e R e R e R e e R e bbbt bbbttt et e ern 374
Michael Kaminski, Nadia Kivenas, Christopher Oster, William Jolin, Matthew Magnuson, Katherine Hepler

The Future of EPA’s Waste EStimation SUPPOIT TOOI - 17227 ..ottt 387
Timothy Boe, Paul Lemieux, Daniel Schultheisz, Thomas Peake, Colin Hayes

Field Implementation of Nuclear Safeguards: ENEA’ s Capability Projection - 17174.........ccccvoeiiriineeieniiensseieeesess s 400

Alessandro Dodaro, Giorgio Giorgiantoni, Nadia Cherubini, Alfonso Compagno, Giuseppe A. Marzo



SESSION 013 — PANEL: GLOBAL SUPPORT FOR FUKUSHIMA DECONTAMINATION AND
DECOMMISSIONING CLEAN-UP EFFORTS (2/8)

Current Status and Challenges at Fukushima Daiichi Decontamination and DecommIiSSiONING .........ccoeeeriririsreeererineeseee s 409
Naohiro Masuda

Japan's Challenges for FUKUShIMa DAIICHT D&D .........c.cciuiiiiiiiciiieiisr bbbttt 421
Shigeo Nomura

Global Support for Fukushima Decontamination and Decommissioning and Clean-up Efforts...........cccceoiiniicicinnnscencnees 428
Adrian Simper

IAEA Activities Supporting Fukushima Efforts on On-Site Decommissioning and Off-site Remediation.............ccccceevvvvveicininnnnns 433
Andrew Orrell

Global Support for Fukushima Decontamination and Decommissioning and Clean up Efforts ..., 446

Monica Regalbuto

SESSION 014 — PANEL: FEATURED COUNTRY: JAPAN — PERSPECTIVES ON DECOMMISSIONING NPP IN
JAPAN (3/8)

Decommissioning Situation of Nuclear POWEr PIant iN JAPAN .........cooiiiiiiieeer ettt et 454
Kazuhiro Suzuki

Decommissioning Technologies in Hitachi - GE Nuclear Energy Supporting the Japanese Nuclear Power Plants..............c.ccccce.... 464
Masanao Moriwaki

Activities of Toshiba for Decommissioning Nuclear Facilities iN JAPAN .........cccooviiiiiiicee s 471
Masamichi Obata

Sharing Our D&D Lessons Learned WIth JAP@N ..ottt ettt bbbt b et bbbt b bbbt n i 476
Tim Carraway

EnergySolutions — Application of Past Experience for Nuclear Power Plant D&D SUCCESS .......ccvovruriereeriririreeieeeeseseseseesesessssesesenes 490

Colin Austin

SESSION 015 - PANEL: PROCUREMENT AND CONTRACTING OPPORTUNITIES WITH DOE, DOE PRIME
CONTRACTORS, AND USACE FUSRAP PROJECTS

Small Business Procurement and Contracting Opportunities with the Office of Environmental Management.............cccocoonicinee 497
Norbert Doyle

Procurement and Coaching Opportunities with DOE, DOE Prime Contractors, and USACE FUSRAP Projects.........c.ccccocvevnuneee. 512
William Badger

ENQINEEIING the EXIFAO0NTINATY .....cviiiiititeitiirieteiei sttt b bbbt s £ b b E et b bbb e £ b b h et e e e b bttt b b bt b et 521
Lisa Tribuce-Leoung Tat

AECOM - BUilt t0 DeliVEr @ BEIEr WOKT ...ttt bbb 534
Joni Blizzard

U. S. Army Corps of Engineers - Formerly Utilized Sites Remedial Action Program (FUSRAP).........ccccoiiiiiiiinnneeeneseesieeees 538

Nicki Fatherly

SESSION 016 — PANEL: ADDRESSING THE SMALL BUSINESS BARRIERS IN CONTRACTING WITH THE
US DOE

Doing Business With US DepartmMeENt OF ENEEQY ........ccciiiiiiiiiieirieietes sttt bbbt bbbttt b ettt b bbbt 543
Paul E. Ross

Addressing Barriers for Small Businesses in Contracting with the DOE Office of Environmental Management ..........cccccoccvveenene. 552
Tamara Miles

ConSiderations fOr BUSINESS STFALEGIES ......c.cutiriirieiiieiirietrietee sttt e bbbt e bt e b e b e £ e b e b b e Rt e b eE e b e b e e £ e e s b e b e b e b et ee e bbb e b et n sttt 558
Greg Gonzales

WVAT OVEIVIBW ...ttt bkt e b b s £ 82 heh 288144 h b2 h 8 £ 40 EeH e E 8 E e E b h e e e E e E b e R e R £ b e e e bbb et e bbbt et b bbb s 564

Steve Moore

SESSION 017 — PANEL: LANL RECOVERY — RE-TREATMENT OF PROBLEM WASTE STREAM NITRATE
SALTS

Remediated Nitrate Salt (RNS) DiSPOSTION. .......ccciiiiiiieieiiririsisieeeesiiseseeee e es et teseseseses e sesesesessssesetesesessssesesesesessssssesesesessssasesesenes 572
Randall Erickson

WIPP Repository and National TRU Program Impacts from NItrate SAIS ... s 584
J.R. Stroble

LANL ReCOVENY- REGUIALOTY PEISPECTLIVE........cviiiieiiiietetttetitst ettt bbbt bbb bbbt b ettt b et b et 586
Katie Roberts

DOE Environmental Management Activities at the Los Alamos National Laboratory............ccccvveeieninnnseiennnnss e 590

Douglas Hintze



SESSION 018 — PANEL: US DOE WIPP: LESSIONS LEARNED AND RETURN TO OPERATIONS
FOLLOWING 2014 OPERATIONAL INCIDENTS

National TRU Program and WIPP Waste ACCEPTANCE CrITEIIA ........cceieiriririeteeiiiesieesereseses s sstesesessssesese e ssssesesesessssssesesesssesssseseseses 595
J.R. Stroble

WIPP FACHTLY UNIQUENESS ......viiiieitecteietieir ettt bbbttt 600
Jim Blankenhorn

REOPENING WIPP ...ttt bbbt b b e b b £ o4 e b e b 282 £ 4 £ e b b e R e R £ £ e £ e b e b e b oAt £ b b e b e A e £ £ e b e b e b e R e e b e e e b b e Rt R e et e b b e b e b et st b bbb s 606
Philip Breidenbach

WIPP Looking Forward Waste ManagemeNT 2017 .........ccccuruiureueeiiriseeteesesesessssesesesessssesssesesessssesesessssssssesesessssssesesesesessssssesssesssssesesesees 613
Todd Shrader

SESSION 019 — PANEL, LOW LEVEL WASTE FORUM, INC — HOT TOPICS IN US COMMERCIAL LLW
MANAGEMEN

Discussion of GAO Report on NRC’s Materials LiCENSING PrOgraM ..........cccciiiiiiiicieieie it 620
Ned Woodward
Hot Topics in US Commercial LLW Management: Emerging Issues in NRC’s LLW Regulatory Program ...........c.ccccceeenvnniceene. 627
John Tappert
VOLUME 2

SESSION 020 — SELECTED KEY TOPICS IN US COMMERCIAL MANAGEMENT

Innovative Solutions to Solve Complex Radioactive Waste Management Problems in the U.S. - 17609 ..........cccooovieiiiinincnicnnnnnne 636
J. Scott Kirk

Characterization and D&D of PET Cyclotron and Radioisotope Production Facility - 17536 .......cccccceveeierininiseeiieniresssee s 656
Paul Jones, Jeff Slawson, Christopher Brandjes

Analysis of Cs-137 and Co-60 for a High Dose Rate Chemical Cleaning Tank - 17653 ..........cccooiiiieiinniceee e 665

Sean Stanfield, Marcel Villani, Bill Mussman, Kurt Dickhoff

SESSION 022 — PANEL: REMEDIATION OF THE UNITED KINGDOM - SELLAFIELD LEGACY PONDS AND
SILOS

Remediation of the Sellafield Legacy Ponds and Silos: AN OWNEr’S PEIrSPECLIVE ..........cciiiiiiiririeiiriirisieie et 679
Adrian Simper

Legacy Ponds and Silos: Accelerating RiSK REAUCTION ..........c.cciiiiirieieeiissise ettt ss st e e s s sene s 683
Alan Parry

Office for Nuclear Regulation 0f SEHAFIEIA LEA..........ccoiiiiiiiiiiicccee bbbt 688
Paul Dicks

The Environment Agency and Regulation of Legacy Facilities at Sellafield ... 693
Stuart Page

RAIOACTIVE WASTE IMANAGEIMENT. ... ...veveeeiieiiiete et te et sesestssetese e esesseteseseseseeseseses e e s sesesese e s seses e e s s e s et esese e seebesene e sese et eses e e ne s esesene s 698
Ann McCall

SESSION 023 - GLOBAL EXPERIENCE OF RECORDS, KNOWLEDGE AND MEMORY (RK&M) FOR
NUCLEAR WASTE GEOLOGIC REPOSITORIES

Development of an Integrated System for the Long-term Preservation of Records, Knowledge and Memory

Relating to Radioactive Waste Disposal FaCilities - 17099.........ccccuiiuirrieiiririeeeeire et se st sese s s sesessssssesesesesessnsesesenes 702
Jean-Noél Dumont, Simon Wisbey, Stephan Hotzel, Anne Claudel, Arne Berckmans, Sofie Tunbrant, Abraham Van Luik, Pierre-
Henri de la Codre

Analysis of the Needs for Long Term Memory and Knowledge Preservation Relating to Radioactive Waste

DiISPOSAI FACIHTIES = 17213 ...ttt ettt ettt b ettt b bt e bbb e b e s e e s e e b b e R eR £ £ £ b e b e b e R e £ b b e b e b e e £ e e e b e b e Rt At b e b e b e b e bR e et e b b e b b et st b bbb s 712
Jean-Noél Dumont, Simon Wisbey, Stephan Hotzel, Anne Claudel, Arne Berckmans

Knowledge Management in the Field of Nuclear Energy - How to Bridge the Gap between Retiring Workforce and

NEXE GENEIALIONS = L7L0L ... ceeetetiiieietete ettt ettt bbbt ee et b e b e bt e s b e b e s e s e e s e e b b e R eR £ eE e £ e b e b e b 2Rt £ b b e b e b e e e e e e b e b e R e At b e e e b e b e R e e et e b b e b b et st bbb ebe s 723
Fabienne Anton, Gabriele Bandt, Michael Braun

SESSION 024 — PANEL: RECORDS, KNOWLEDGE AND MEMORY (RK&M) FOR NUCLEAR WASTE
GEOLOGIC REPOSITORIES

MArKErS: WHAL TOr @N0 HOW?.......oiciciceee ettt s et b et b s b e e e b et e s et et et e b et e s e et e e e s e st erene et e s s ebe s esenaene s 733
Jean-Noél Dumont



SESSION 025 — INNOVATIONS AND PERFORMANCE SOLUTIONS TO WORKPLACE MANAGEMENT

Blood, Sweat and Tears (of Joy): Lessons From an Unlikely ENtrepreneur - 17499........ccccocvvrininineeieninessesis e sssssesees 743
Kelly Black

Implementation Of LESSONS LEAINEM = 17406 ..........c.ouiiuiuiuiieieiisiitti ettt b bbbttt 750
John McCann, Paul Schumann, Mark Haagenstad, Shanon Goldberg, Lorrie Bonds Lopez

Savannah River National Laboratory Collaborative Innovation Pilot Team - 17560 ...........cccccoiriiireiiiinnneeeesrseeee e 756

Andrew Fellinger, Sheryl Ross Bush
Savannah River Remediation Liquid Waste Operations Making the Workplace Safer - Lean and HPI Initiatives -

L7244 ..o bbb h bR £ E e E AR £ £ R b AR £ £ SRR R £ £ R E SRR £ R R E R R R R E R Rt E b b h et e bbbttt 765
Laurene Rowell, Robert Gray, Patricia Allen

Strengthening How Teams and Organizations WOork TOgether - 17014 ........ccccovviieeeiiriiinneeeeessie et ssssesssesesnnnns 774
Laurel Boucher

Web-Based Learning as a Tool for Public Education and Outreach - 17503..........coiiiiiiniririeeniresise et 786
Colleen Brent, Andrew Wilcox, Margaret MacDonell, William Nutt

Value of Integrated Risk and 1SSue Management - 17516 .........cceiririiieieiiniisii ettt n bbbttt ns 793

William Jackson, Edgar Zimmerman

SESSION 026 - WORLDWIDE HLW, SNF/UNF AND LONG-LIVED ALPHA/TRU PROGRAMS AND POLICIES

A Bottoms-Up Model for Siting and Developing Consent-Based Disposal Solutions for SNF and HLW in the USA -

I £ 7T OO OO SO ST PROTRTTPO 801
George Dials, Leif G Eriksson

Near-Term Operational Planning at the Hanford Tank Farms: Link to Execution - 17091........c.ccccoevirriiinineeiennneneseseeese s seeenes 817
Paul Certa, Steven Ringo, Linda Eslin, Michele Wells

Reviewing Spent Nuclear Fuel Dry Cask Storage Programs to Identify Challenges for an Integrated Waste

MaNAgEMENT SYSTEM = 17535 ... bbb bbb bbb 832
Christina Fischer, Daniel Ogg

Spent Nuclear Fuel Disposition at the Savannah RIVEF Site - 17153 ...ttt 839
Jay Ray, Virginia Magoulas, Jomaries Rovira, Edgardo DeLeon

US - Origin Nuclear Material RemOoval Program - 17027 ..ottt sttt sttt 845

Glen Jackson, Jeff Galan

SESSION 027 — EXPERIENCE IN PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIALS

The Waste Factory at the East Tennessee TeChnology Park - 17424...........cooiiiiinitciee et 852
Clint Mori, John Wrapp

Differing Approaches to the Same Destination: SRS vs. Hanford Transportation Safety Document and Onsite

Transportation Program - L7142 ...ttt bbbt th bbbttt 859
Edward Ketusky, Jeff England, Robert Watkins, James Shuler
Does the Perfect Waste Package Exist? Development of a Decisional Tool Addressing this Challenge - 17053...........ccccovvirirencne. 874

Christine Lamouroux, Elisa Leoni, Jean-Michel Grygiel

SESSION 028 — WORLDWIDE ADVANCES IN PACKAGING FOR INTERIM STORAGE, TRANSPORT AND
DISPOSAL

Legacy Waste Containers for Low and Intermediate Level Radioactive Waste in Germany — Actual Situation and

CRAIIENGES = L7070 ...ttt bbb et b b e b e be £ e e e b e b e st e e s £ e b e b e R a8 £ e £ 42 e b e b e b 2R £ 4E b b e b eb e £ e e b e b e b 2Rt e b e b e b e b e R e e e e e b e b e b e b et et e bt e b b et b ettt 890
Matthias Dittrich, Eva Kasparek, Holger Vélzke

The New CASTOR® geo - A Comprehensive Solution for Transport and Storage of Spent Nuclear Fuel, MOX and

DAMAGEA FUEH = 17202.......cueieeeteietieieiete ettt b bbb e e e b e ke s a8 £ e e e e b b e R a8 £ £ e £ b b e b 2R £ eE b b e b e b e e e £ e b e b e b e R e e b e e e bbb e e et e b b e b b et st b bbb s 904
Linus Bettermann

TN® MW - Multi Waste Package “All in One Solution” — Conditioning/Long term Interim Storage up to Final

DISPOSAL = L7196 ...ttt ettt ettt b e b sttt b b b et b b e b e be £ £ e e b e b e R a8 £ e e £ e b b e R e RS £ e £ b e b e E e R £ £ b b e b e RS £ R A b e b e AL E R e A e b bR E et b bbbt et b bt s 910
Florence Lefort-Mary, Jay Thomas, Sandrine Toupiol, Christine Lamouroux, Benjamin Kerr

SESSION 029 — WORLDWIDE D&D OF NUCLEAR AND NON-POWER GENERATING FACILITIES BOTH
LARGE AND SMALL

Remote Decommissioning of the Plutonium Experimental Extraction Facility, Sellafield - 17031 .........cccccoveeieiiinnnceinneee 923
Richard Davey, Phil Starkie

Dismantling of HLLW Process Installations of (WAK) — Progress and First Experiences in Hot Application of

Remote Techniques - 17083
Volker Engelbrecht, Daniel Friedrich, Klaus: er Krug

Remediation of the FGMSP at Sellafield: The First Transfer of Bulk SIudge - 17133.......cccccovviiiiiiiiin s 945
Mark Ellison




Decontamination and Decommissioning Program of a Radiopharmaceuticals Production Facility - 17103 ........ccccccoovvrnicncnnnnne. 958
Giusy Santamaria, Serge Vanderperre, Candice De Jonghe, Maxime Wadin

Experiences from Implementing Waste Led Decommissioning in Practice at a Research Facility - 17216.........cccccooveiiennnrnecne. 969
Arne Larsson, Per Lidar, Magnus Hérling, Karin Strid

International Good Practice on Practical Implementation of Characterisation in Decommissioning - 17186...........cccccvvvevinrnnnnns 984
Arne Larsson, Inge Weber, Matthew Emptage

Experience in Decommissioning of Nuclear Fuel Cycle Facilities in Germany - 17195 ..........cocoviiiiiinnncceses e 993
Gerd Bruhn, Boris Brendebach

The Impact of Below Detection Limit Samples in (NPP) Decommissioning Residual Risk Assessment - 17033..........ccccoevrreenene 1002

Junghwan Kim, Carol Hornibrook, Man-Sung Yim

SESSION 030 — ROBOTICS AND REMOTE SYSTEMS — NUCLEAR ENVIRONMENTS: HARDWARE —
CURRENT USE & STATE OF PRACTICE-(1/5)

Modular Platforms for Advanced Inspection, Locomotion, and Manipulation = 17150 ..........cccceceririrneeiernnnnissseesessesseeseseseseesenes 1017
Brad Saund, Alexander Ansari, Julian Whitman, Howie Choset

Novel Serpentine Robot Combinations for Inspection in Hard-to-Reach Areas of Damaged or Decommissioned

Structures - 17335
Praveen Abbaraju, Richard Voyles, Howie Choset, Alexander Ansari

LaserSnake2: An Innovative Approach to Nuclear Decommissioning - 17080............ccvieeeuiriinininiieieeee e 1043
Adam Mallion, Craig Wilson, Rebecca Smith, Paul Hilton, Rhys Roberts, Geoff Ferguson
Towards a Remote Handling Toolkit for Fusion: Lessons Learned and Future Challenges - 17360..........ccccceoerinnirineieneninnisieeens 1054

Robert Buckingham

Purpose-Built UAVs for Physical Sampling of Trace Contamination at the Portsmouth Gaseous Diffusion Plant -

S TSSO TSP TSP TSP SO STOU O PO PP PP P TPTPTSUPON 1064
Guangying Jiang, Richard Voyles, David Cappelleri, Daniel McArthur, Shoushuai Mou, Alibek Yertay, Robert Bean, Praveen
Abbaraju, Arindam Chowdhury

SESSION 031 — INTEGRATED PERFORMANCE AND RISK ASSESSMENTS, DECISION ANALYSES, AND
RISK MANAGEMENT

Decision and Modeling Strategy for a Radiological Risk Assessment at Area G, Los Alamos, New Mexico - 17258..........c.ccccee.... 1079
John Tauxe, Paul Black, Bruce Crowe, Kelly Crowell, Stephanie Fitchett, Megan Higgs, Amy Jordan, Ryan Kelly, Robert Lee,
Daniel Levitt, Kristen Lockhart, Gregory J. McDermott, Gregg Occhiogrosso, Ralph Perona, Michael Sully

Representation of Global Climate Change in Performance Assessment Models for Disposal of Radioactive Waste -

L7083 ettt Rt E b bR bk R A £ £ R R AR £ £ R R SRR £ £ AR R SRR £ £ £ Eeh R A £ R R SR e R AR R SRR LR E AR R bR Rt R bbbt bt bRt 1090
John Tauxe, Bruce Crowe, Paul Black, Paul Duffy, Robert Lee, Michael Sully

Simulated Impacts of Water Introduced into Pits 37 and 38 at Technical Area 54, Area G, Los Alamos National

LADOTALOIY = 17386 ...ttt sttt bbbt E b b E £t A £ bbb R £ e £ b b h £ E 4 £ e b bR R A e R bbb e e bbb Rtttk bt r s 1102
Philip Stauffer, Kay Birdsell, Sean French, Daniel Levitt, Rajesh Pawar, Adam Atchley, Zhenxue Dai, Shaoping Chu

Development of a Regional Groundwater Flow Model for the US DOE Oak Ridge Reservation: EarthVision®

CONCEPLUAL STTE IMOAEI = L7367 ......eceeeeeiireeteieieie sttt ettt bbb £ bbb E bbb s e e bbb b e e b bbbt et b bbbt et bt 1113
Robert Gelinas, Samantha Pack, Lynn Sims, Holly Clancy, Steve Haase, Richard Ketelle, Dennis Mayton, Alauddin Khan

Software Quality Assurance for LeachXS/ORCHESTRA as a Tool for Assessment of Waste Management Systems

L= oL U ot A TSRS 1128
Kevin Brown, David Kosson, Hans van der Sloot, Paul Seignette, Johannes Meeussen

Problems Related to Temperature-induced Processes in Long-time Repositories of Nuclear Waste - 17514 .........ccccooonviccnnnnns 1141
Thomas Pick

Statistical Methods for Effective Spatial and Temporal Scaling in Support of Probabilistic Performance

Assessments - 17340
Paul Black, Megan Higgs, Amy Jordan, Paul Duffy, Tom Stockton, Stephanie Fitchett, John Tauxe

Superfund Update: Revisions to Risk and Dose ASSeSSMENt TOOIS - 17302........ccuouuririeiiiiiririeieeeneresieie ettt 1177
Stuart Walker, Fred Dolislager

SESSION 32A - ANALYTICAL TECHNIQUES IN HLW

Separable Organic Evaluation: Waste Feed Delivery IMpPacts = 17563..........ccccovriririririeimiinininiseeeseseseessssssssesssessssssssssssessssssssssesssens 1184
Bryce Eaton

SESSION 032C — USED/SPENT NUCLEAR FUEL MANAGEMENT

Establishment of Master Plans on Spent Nuclear Fuel in Korea - 17097 ...t 1196
Sungil Kim, Hojin Lee, Sangmyeon Ahn

Preliminary Concept of Operations for the Spent Fuel Management System - 17134 .........ccooiiiiiinnniei s 1202
Josh Jarrell, Riley Cumberland, Abiodun Adeniyi, Robert Howard, Robert Joseph, William Nutt

Computational Safeguards Analysis of PWR Spent Nuclear Fuel in Dry Storage - 17435.........ccoeeiiinveeeienenesisessenesessesseeeenees 1214

Wonyoung Jung, Sung-Woo Kwak, Heo Chul, Jong-Ho Yoon, Heejun Chung



Evaluation of Neutron Flux on the Surface of a PWR Dry Storage Cask - 17574 ... 1220
Kwang Pyo Kim, Jin Ho Park, Min Jun Kim, Woo Jin Kim, Heejun Chung

SESSION 032D — DEEP GEOLOGICAL DISPOSAL FOR RADIOACTIVE WASTE/ USED FUEL

Sorption Behavior of lodide lons on Calcium Silicate Hydrate Formed under the Condition Saturated with Saline

WVALEE = 17069 ... . cueeieteieie ettt ettt et et et e s tesbesbeeae s 2eeteeseesee s e eseessesbesseese s be b e eseeb e e b e ebeeRees s essess e b e s s e s e eE e ke ebe e Re e R e ebeenees s ese et et ennennenaeete e 1228
Hirotaka Tago, Yuichi Niibori, Taiji Chida

Sorption Behavior of Cesium lons on Calcium Aluminosilicate Hydrate under the Condition Saturated with Saline

WVALEEE = L7096 ... cueeieteieiie ettt ettt e et et et e s e e s besbeeaesaeeteeseesee s s eseessesbess e s e sbe ke es e e b e eE e ebeesees s ensess e b e s s e s e eb e beebe oA e ebeebeeneessess e e et ennennenaente e 1238
Hisatoshi Kasahara, Yuichi Niibori, Taiji Chida

Influence of Calcium Concentration on Permeability Changes in Flow-paths Altered by Highly Alkaline

GIOUNTWALET = 17129 ...ttt bbb bbb e h bbb b b0 bbbttt bbbttt bbb 1248
Ryo Tashiro, Daiki Kurata, Yuichi Niibori, Taiji Chida
Sorption Behavior of Cationic Radionuclides on Biotite Flakes at PH 5 - 17326 .........cccoiiieiiininneeeeniiieieee s 1258

Taiji Chida, Tomoyuki Toyota, Yuichi Niibori

SESSION 032E — THEORY AND MODELING OF HLW

A Dissipation-Based Method for Improving the Accuracy of Computational Fluid Dynamics Simulations of High
LeVel NON-NEWLONIAN WASTE = 17351L......ccuciiueiieiiesieieieee ettt te s aeseseeseseese st e s e e bese et e s e e seneese e e be s et et e s et e s e ase e ebe st eseeteneaseneenens 1267
Dwayne McDaniel, Seckin Gokaltun, Ahmadreza Abbasi Baharanchi

Modeling of Coupled Thermo-Hydro-Mechanical-Chemical Processes for High-Level Radioactive Waste

REPOSITONIES = L7361 ..ottt bbbt b bttt b b s R e e b b E e A e bbb R £ e £ b e b e H £ 8 £ e b b s e e e A e e b b e b e b £ b e bbb bttt eb bt e b 1277
Wen-Sheng Lin, Chen-Wuing Liu, Suu-Yan Liang
Savannah River Site HB-Line Plutonium Oxide Production Process Simulation Model - 17458...........ccccooveeivnininnsieisnissseeeens 1291

Russ Shaffer, Nick Drucker, Stefani Werner

SESSION 033 — STUDENT POSTERS: THE NEXT GENERATION - INDUSTRY LEADERS OF TOMORROW

Proposal of a Descriptive Modeling of Portland Cement Behavior under Radioactive Waste Repository
Environment - 17267
Eduardo Ferreira, Jalio Takehiro Marumo, Roberto Vicente

High-Resolution Aerial Radiation Mapping for Nuclear Decontamination and Decommissioning - 17371.........ccccoovvrienininnnnns 1299
Peter Martin, John Fardoulis, Oliver Payton, Thomas Scott
Site Selection Parameters for Deep Boreholes and Use of Shotcrete in Waste Disposal Area in the Borehole. - 17400.................... N/A

Shashank Sekhar Kumar
Radiochemical Methodology Applied to Determination of Gamma Emitting Radionuclides in Waste Samples from

TEA-RL REACTON = L17265...... 0. cuiietiieiesiee et te st te e se e e tasetesbesesaesessese et eseetes et e s eese s s ese e ese s e b e bese b eReeseneese s e e b e st et et esense st esereeben e et enenseneanen N/A
Bianca Geraldo, Roberto Vicente, Marcos Maciel de Goes, Julio Takehiro Marumo
The Importance and Impact of Public Engagement for the Nuclear Industry - 17602............cccuevinniiiceninecnieeeneeens 1308

Chris Hutson, Peter Martin, Liam Payne, Natasha Oughton, Kate Wyness, Dave Smith, Xander Warren, Sophie Rennie,
Christopher Jones, Antonios Banos, Oliver Payton, Joseph Sutcliffe, Haris Paraskevoulakos, Chong Liu, James Darnbrough,
Oliver Stevens, Ross Springell, Keith Hallam, Mary Logan, Jamie Townes, Lewis Roberts, Kathryn Hutson, Oscar Yapp, Alex
Donora, Stephen Huntley, Anna Adamska, Rebecca Smale, Richard Pancost, David Marshall, Hayley Shaw, Amanda Gray,
Amanda Woodman-Hardy, Thomas Scott, Dong Liu

A Study of Geological Disposal Facility (GDF) Ageing Phenomena in Bentonite - 17605 ..........ccccovrvrreeienininniseie e 1323
Macarena Leal, Fiona Whitaker, Thomas Scott
Drying Simulated Advanced Gas Reactor Fuel: Proving the CoNCePt - 17637 .......c.cvveeerininirieieietinsie et 1326

James Goode, David Harbottle, Bruce Hanson
Modeling of Radiolytic Production of Oxidants Relevant to Corrosion of a Used Fuel Container in DGR

ENVIFONMENTS = 17641 ...ttt ettt bbb 2 b b h et £ b bbb E e b e h e R £ £ 4 e b b h £ h £ £ e E b2 heh e £ e bbb e Rt e bbb bt ettt n e N/A
Ryan Morco, Jiju Joseph, David Hall, David Shoesmith, J. Clara Wren
TheGd Based Neutron Absorber for Spent Fuel Storage and Transport Cask = 17636..........ccccvivriririreeeeninnreeseeesesesseeresssessssesesees N/A

Mi Jin Kim, Hee-Jae Lee, Dong-Seong Sohn

VOLUME 3

SESSION 034 — PANEL: FUKUSHIMA DAIICHI NPP — FOCUS ON 1F ON-SITE DECOMMISSIONING WASTE
MANAGEMENT —(4/8)

Introduction of Technical Challenge on Decommissioning of FUKUShima DaiiChi ...........cccoveiiiiiineecinsecess e 1340
Jun Matsumoto

Technologies for Contaminated Water Treatment and Remote Handling SYStEMS...........coiiriiirrnieieiineeeee st 1350
Tadasu Yotsuyanagi

FUKUShIMa LiqUiT WaSTE TEEATMENT ......c.euiiiiitiiitieiiiit ettt bbb st bbbt bbb bbbttt enens 1359

James Braun



Veolia Nuclear Solutions Technologies - 3/11 Response, Today and the FULUFE............ccooiicieiinicccees e 1364
John Raymont

SESSION 035 — PANEL : FUKUSHIMA DAIICHI NPP — FOCUS ON OFFSITE CLEANUP AND
INTERNATIONAL COLLABORATION-(5/8)

Challenges for Enhancing Fukushima Environmental ReMEdIation ... 1371
Yasuhiro Uezu

Fukushima Remediation - SOil TFranSPOIt & STOFAGE. .......cuuiuiieteuiiiririetes ettt b bttt b bbbt eb b ebenis 1382
Haru Hashizume

Challenges Working in Japan's Special DecontamiNation AFEa.............ccucueuiiriiiiiiiiieieieis sttt sttt 1402

Steve Rima

Radiation Measurement Situation for Decontaminated (removed) Soil and so on Around Fukushima Nuclear
POWET STALION ...t bbb e £ e bbb b e bbbt h bbbttt 1409
Atsuo Suzuki

Volume Reduction and Recontamination by Heat-Treatment of Relatively Highly Contaminated Soil and

INCINETALION ASRES ...t e e bbb bbb bbb bbb bbbttt 1416
Kazuo Yamada
Radioiodine Speciation and Immobilization at the Savannah River Site, Hanford Site, and Fukushima Prefecture...................... 1425

Miles Denham, Shigeyoshi Otasaka, Kazuya Tanaka, Peter Santschi, Chen Xu, Toshihiko Ohnuki

SESSION 036A — PANEL: TUESDAY US DOE FEATURED SITE: HANFORD, WASHINGTON, OFFICE OF
RIVER PROTECTION-(1/2)

U. S. DOE Featured Site - Hanford, Office 0f RIVEI PrOtECTION ..........ccuciiiiiiicciiieice et 1431
Kevin Smith

Direct-Feed LOW ACLIVILY WASTE UPUALE .......c.cviiiiiiiiieiiieii e bbbttt bbb 1482
Delmar Noyes

Technology and Innovation at Hanford TaNK FArMS ...ttt bbbt 1489

Karthik Subramanian

SESSION 036B — PANEL: TUESDAY US DOE FEATURED SITE: HANFORD, WASHINGTON, OFFICE OF
RIVER PROTECTION CONTINUED

Status of Waste Treatment and Immobilization Plant TEChNICAI ISSUES.........ccvieiiiriiiiieiiciseesee et srens 1497
William Hamel

Pretreatment Facility Technical DeCiSion BriefiNg..........ccccieiiiriiirieeiiirse ettt ettt et se e es 1500
Felice Presti

Technical Issue Status and Path FOPWAIT ............coouiiiiiiiiiccces ettt b s a s e s s et e s e ss et e b et et bessenessessetebeseee 1503
Joanne Grindstaff

Waste Treatment Plant Transition from ConStruCtion t0 STAFTUD ..........ceeiiiiiiiiriiiiiirseeee e 1506
Jason Young

Technology and Innovation at Hanford TanK FArmS ..........ccii bbb 1511
Karthik Subramanian

SESSION 039 — PANEL: CANADIAN GOCO TRANSITION

Canadian Nuclear Laboratories (CNL) GOCO TFANSITION ........c.ouiururiiririieieee ettt b bbbttt e st 1519
Kurt Kehler

The First Year Canada’s Nuclear Laboratories New Government-Owned, Contractor-Operated (GoCo) Model ...........cccccvvnnnee 1526
Richard Sexton

Regulatory Oversight of Major Decommissioning Projects Under the Canadian GOC0o Model..........ccccoviniriicieieninnsseiesseeens 1531
Andre Regimbald

Canada’s GOCO MOdel A UK NDA PEISPECLIVE ......c.couriiiirueiiiirisieteteit sttt sttt ettt bbb e sesbebebeh e s st e b b e b e b e et et st et et e et b aeebebe s e e aees 1538

Adrian Simper

SESSION 041 — PANEL: GRADUATING STUDENTS AND NEW ENGINEERS- WANTS AND NEEDS —-STEM
STUDENTS - INDUSTRY DIALOG & EXCHANGE OF KNOWLEDGE

Interdisciplinary Graduate Program for Automation in Nuclear APPlICAtIONS ..ot 1542
Mitch Pryor



SESSION 042 — PANEL: YOUNG PROFESSIONALS IN NUCLEAR SCIENCE AND ENGINEERING AN
INTERNATIONAL PERSPECTIVE

My Experience of the NUCIEAr INAUSTIY SO AT .........cvceuiiiiisieeetsese ettt s et e s s e s s et e ne e s s et s 1557
Hannah Paterson

Young Professionals in Nuclear Science and Engineering, An International Perspective ..o 1562
Christine Wipfli

Young Professionals in Nuclear Science and Engineering - A UK YGN PerspeCtiVe.........oocceirrnirieieienieinisieeesesssise e 1570
Michael Bray

SESSION 043 — STRATEGIES AND CONSIDERATIONS FOR SPENT OR USED NUCLEAR FUEL STORAGE

A Classification of Commercial Nuclear Reactor Sites and the Subsequent Impacts on Preparing Spent Nuclear
Fuel for Shipment - 17355

Casey D Trail, Patrick Moses, William Nutt

Preliminary Evaluation of Removing Used Nuclear Fuel from Shutdown Sites — 2016 Update - 17086............cccocevevrvrerireeeierernnnnns 1585
Steven Maheras, Ralph Best, Steven Ross, Jeff England, L. Mel Massaro, Philip Jensen

Potential Cost Implications of an Interim Storage Facility for Commercial SNF - 17132...........cccceceiiiinnniiiciensn e 1600
Josh Jarrell, Robert Joseph, Robert Howard, Riley Cumberland, Gordon Petersen, Mark Nutt, Joe Carter, Thomas Cotton

Developments in the Regulatory Framework of Interim Storage of Spent Nuclear Fuel (SNF) in Germany - 17374...................... 1613
Christoph Gastl, Julia Palmes

Extended Storage Considerations for Dry Cask Storage Systems Using Welded Stainless Steel Canisters - 17436............ccccceenene. 1618
Shannon Chu

Compact System for Operating and Decommissioned Reactor Used Fuel Management - 17243...........ccccoceievinnneeienenensseienenenens 1623

Jayant Bondre, Ahmad Salih, Uwe Wolf

SESSION 044 — ISOTOPE SEPARATION: OPPORTUNITIES AND IMPROVEMENTS

Disposition of Options fOr MK-42 IMALEITalS = 17072 ..ottt bbbt bbbttt b et enens 1635
Robert Jubin, Bradley Patton, Sharon Robinson
Processing and Disposition of Special Actinide Target Materials - 17071 ......cccvvvieririririeeieinsese e sees 1644

Sharon Robinson, Bradley Patton, Miting Du, Nicholas Quintero, Nicholas Bridges
Next Generation Spectrophotometer System for Enhanced in Process Pu Monitoring of Effluent Waste Streams -

7 SRS 1653
Jean Plummer, David Immel, Robert Lascola, Patrick O'Rourke, Edward Kyser I11, Christopher Loyal

SESSION 045 — US DOE AND UK HLW TANK FARM PROPERTIES

Recent Progress in the Understanding of UK Highly Active Liquor Chemistry and Properties - 17144 ...........ccccoovirrienennnnenns 1667
Steven Thomson, Tracy Ward, Barbara Dunnett, Rachel Roberts, Jonathan Cheeswright

Estimating the Rate of Solids Accumulation in Double Shell Tanks - 17093.........ccooiiiiiic s 1682
Chase Groves

Commissioning of a GeoMelt Vitrification Plant at the Central Laboratory on the Sellafield Site - 17561 ...........ccccoovvniiiccennnns 1692
Michael Moulin-Ramsden, Brett Campbell, Eric Dysland, Kevin Finucane, Severin Hatt, Charlie Scales, Steve Woosley, Julian Roe

Novel Glass Formulations for Post Operational Clean out of Highly Active Storage Tanks - 17596 ..........cccoevreieninnnisienenensnienns 1709

Hannah Paterson, Michael Ingrams

SESSION 046 - EMERGING TECHNOLOGIES FOR LLW/ILW WORLDWIDE

Treatment of Magnesium-Thorium Alloy Used in Military Defense Equipment by Separation of Thorium and/or

Thermal OXIAAtION = 17009.......c.cii ittt sttt e b b e b s e s £ e b e b e b e s e £ b b e b e b e Rt R e 4 £ e b e b e b eE £ e 4E e b b e b e R e e £ e b b eb e b e et bt ebebe e s b et et enenea 1718
Carl Osterberg

The Innovative Universal Separation Process (USEP) for Disposal of Mixed Liquid Waste Via Unconditional

ClEAranCe APPIOACK = L7570 .....cuiueueitiiririeieietee ettt ettt et bt e s e st e se e b b e b e R e s£ £ b eb e b e s e £ £ b e b e b e Rt s e e e e b e b e b eh e e e e e e b e b e b e R e s e e b b e b eb ettt et et et e e e e s 1725
Sriram Suryanarayan, Jude Gomez, Blair Sim

Treatment of Radioactive Sludge from Waste Water Treatment for Weight and Volume Reduction with

FreezeTeC-TECHNIGQUE. = L7010 ..ottt bbb bbbt b et e b e £ e £ e b e b e R e £ b £ b e b e R e R £ AE e b b e b b e b e e e b e b e b e bt b b et e b e ne bt ebenan 1746
Carl Osterberg, Jens Eriksson
Hanford WTP LAW Melter Startup and Tuning Feed Development - 17065 ...........ccvveririririeseriirisieeereseses s sesessssssesesesssseseses 1757

Keith Witwer, Dewey Burbank, Lawrence Petkus, Ross Hamlett, Stephan Moen



SESSION 047 — ADVANCES IN THE MANAGEMENT OF NUCLEAR POWER PLANT DRY WASTE FROM
AROUND THE WORLD

EPRI Research Results: The EPRI Implementation Guide for the NRC BTP on Concentration Averaging and
ENCAPSUIALION = L7488 ..ottt sttt b bt s e b b e b e b £ e £ e b b e b e R £ £ £ e b e b2 R e £ e s £ e b e b e R e R £ A e e b e b e b e b e e e e b b e b e b et b b et e b e et et seebeban 1769
Karen Kim, Thomas Kalinowski, Lisa Edwards

Measuring, Cutting and Sorting Irradiated Control Rods to Limit the Volume of Intermediate Level Long-lived

WVASEE = L7001 .....eeeiieieteiteeie sttt ettt et et et e ste s besbeebesbeebeebees e e s s ese e s eesbesb e e e A be ke eb e e b e e b e e be a8 e e b e e R e e A b e b e b e b e AR e beebe e Re e R e e Re e Rt e bt e Rt et et et et nbenbe e 1788
Sylvain Janski

Testing and Starting up of the Plasma Melting Facility for Industrial Treatment of Radioactive Waste - 17362.......c....c.ccccevrvrnnnne 1799
Jan Deckers, Eduardo Andres

Recent Advancements in Tomographic Gamma Scanning for Non-Destructive Assay - 17321 ........cccuccemrnnnicceeenneceens 1808

Sasha Philips, Dante Nakazawa, John Kirkpatrick, Susan Smith, Lionel Tondut, Patricia McClay, David Petroka, Marcel Villani,
Xavier Ducoux, B. Oginni

SESSION 048 — PERSPECTIVES ON MANAGEMENT OF NUCLEAR POWER PLANT LIQUID AND WET
WASTE

A Tritium Management Tool for Light Water Detritiation = 17320 .........ccccciiiiriieiiirsseeessies e et sesssssssseesasssssseses 1820
Jeremy Whitcomb, Dave Carlson, Nicephore Bonnet

Treatment of Activated Carbon, PVC, and Other Wastes using the THOR process — Pilot Plant Test Summary -

L7309 R R bbb 1828
Adam Foster, Howard Stevens, W Scott Roesener

Use of Layered Double Hydroxide (LDH) Sorbents to Remove Radioactive lodine Species - 17178 .......cccccovvenicieinnnniniceees 1839
Jaehyuk Kang, Wooyong Um

Pilot Plant Test of Removal of Co-60 and Cs-137 from the Evaporator Concentrates of Forsmark Unit 3 - 17158 ...........cc.cc...... 1846

Jussi-Matti Maki, Leena Malinen, Hans Daniels

SESSION 049 — ENVIRONMENTAL REMEDIATION PROGRESS TOWARD CLOSURE OF CONTAMINATED
SITES AROUND THE WORLD

Analysis of Past Leaks from Waste Management Area C, Hanford, Washington - 17525 ..o 1853
Matthew Kozak, Amena Mayenna, Marcel Bergeron, Jim Field, William McMahon

Characterization and Remediation of the Hanford 618-10 Burial Ground Vertical Pipe Units - 17121 .......cccccevvvnnnniciceannnns 1869
Gary MacFarlan

Ammonia Gas Treatment for Uranium Immobilization at US DOE Hanford Site - 17067..........ccccovrrreienininrinee s 1877

Silvina Di Pietro, Hilary Emerson, Yelena Katsenovich

Characterization and Well Remediation Strategies for Improved Long-term Pump and Treat System Injection

WEIT PEITOITMANCE = 17272 ...ttt bbb bbb E b b h s e E b h R E bbbt £ bbbt b bttt ebn 1890
Brady Lee, M. Hope Lee, Mark Carlson, James Geiger, Danielle Saunders, Kevin Bral, Elsa Cordova, Mike Niebauer, Beren
Christiansen

Implementing an Alternative Modeling Strategy for Closure of the Rainier Mesa Corrective Action Unit at the

NINSS = D748 bbb 1905
Andrew Tompson, Kenneth Rehfeldt

Stakeholder Involvement in the Revegetation of the 92-Acre Area - 17152 ...ttt 1919
Richard Arnold, Tiffany Lantow, Alissa Silvas, Reed Poderis

Dounreay Site's Interim End State- Environmental Safety Strategy - 17509........cccooririeriiniieieeii e 1924
Ella Feist, Roger Wilmot, Graeme Morgan

SESSION 050 — INNOVATIVE FIELD MONITORING FOR ENVIRONMENTAL REMEDIATION

Solving Complex Radioactive Decay Chains for Future Assessment and Cleanup DecisSions - 17046 ...........ccccocevrinicrcennnnenes 1943
Fred Dolislager, Stuart Walker, Leslie Galloway, Michael Bellamy, Kathryn Bolus

Coupling Big Data Analytics and Reactive Transport Modeling for Cost-effective Groundwater Monitoring -

L7LB3 .ottt Rt b bR Rt £ bR Rt e £ R e R e R e R e R eSS ek e R e RS e eE SRR SR e RS £ £ R e R e R oA et E S e RS RSt A £ S e A e R e R eR e e AR R e R e R et ettt b e ettt et e Re e e e s 1949
Haruko Wainwright, Boris Faybishenko, Sergi Molins, George Pau, Miles Denham, Mark Amidon, David Moulton, Konstantin
Lipnikov, Vicky Freedman, Mark Freshley, Carol Eddy-Dilek

Innovative Data Management System in Support of Remedial Actions for Legacy Radioactive Contamination -

L7280 .ttt h bR R bk R R £ £ R R AR £ £ R RS h R £ £ SRR SR eR £ £ EEeE SR €A £ R AR R A £ e AR e R SRR LR £ AR R b h Rt R bbbt n b bt 1960
Douglas Chambers, Gerd Wiatzka, Ron Stager, Monica Dupre, John Benson, Erwin Santiago, Walter van Veen

U.S. EPA Superfund Counts Per Minute (CPM) Electronic Calculator - 17305 .........ccccvovririririeeeinririsieeeesssessseesssesssessssessesssssseses 1977
Stuart Walker, Fred Dolislager

Defining Nature and Extent of Contamination for the Waste Management Area C RCRA Corrective Action

Process at Hanford Site in Southeast Washington = 17403 ...........ccceiiiieieiiienissee sttt e sssssesesassnees 1989
Cynthia Tabor, Ryan Childress, Marcel Bergeron, Trevor Budge, Julie Robertson, Chris Kemp, John Young, Travis Hammond
Chaotic Advection and Unsteady Flow in Groundwater Remediation - 17237 ..........cccccoiiiiniiiieee e 2000

David Mays, Roseanna Neupauer



Installing Deep Groundwater Monitoring Wells in a VVolcanic Dominated Rift Basin: Los Alamos National
Laboratory, NEW IMEXICO = 17594 .........cceeiireeieieieresisisteteeeaastsee e sesesesesseseses e e e s sesesesese e s e s et ese e s ss et eseses e se s e beseEese e b esesenese s nses et enese s nsntasn 2010
Mark Everett, Danny Katzman, David Broxton, Stephen White

SESSION 051 - ROBOTICS AND REMOTE SYSTEMS — NUCLEAR ENVIRONMENTS: HARDWARE — NEXT
GEN SYSTEMS-(2/5)

Automation Toward Tetherless Robotic Operations in Nuclear Facilities - 17474..........cccooiiveeinnnseeeneses e 2020
William Whittaker, Heather Jones, Sebastian Scherer, Joseph Bartels, Warren Whittaker, Matthew Hanczor, Michael Lee, Weikun
Zhen

Human-Centered Exoskeleton: Upper Extremity Strength Augmentation in Occupational Settings - 17297 .......c.ccccocecvevrvrvrvreennnns 2033

Donald Peterson, Simon Kudernatsch, Takafumi Asaki

VOLUME 4
Robotic Grasp Assistance for Decontamination and Decommissioning Tasks — Initial Applications with RoboGlove
B £ OO P T 2039
Joshua Mehling, Jonathan Rogers, Christopher Beck
Wearable RODOLS FOr WOIKEF ASSISTANCE = L174B4 ........c.cucueuiiiieeieieee ettt ettt ettt b bbbt et b bbb et b bbb n et nas 2051

Thomas Sugar, Sangram Redkar, Joseph Hitt
Towards Cooperative Control of Humanoid Robots for Handling High-Consequence Materials in Gloveboxes -

L7291 bbb h b bR h bbb L E R bbb E bbbttt 2056
Taskin Padir, Holly Yanco, Robert Platt

High Dexterity Robotics for Safety and EmMergency ReSPONSE - 17104 ...ttt 2064
Jared Wormley, Michael McLoughlin, Reed Young, David Handelman, Rodrigo Rimando, Matthew Johannes, Christopher
Dohopolski

Ensuring NQA-1 Compliance with Nuclear Next Gen Technologies Performing a Safety Function Associated with

AULONOMY OF REMOTE SYSTEMS = 17549 ..ot bbbttt 2077

Teo Grochowski

SESSION 052A - LLW, TENORM, NORM TREATMENT TECHNOLOGIES

Development of Microwave Technology for TENORM Waste Treatment - 17377 .......cccoooiiiirireiiniineeeeeressis et 2085
Roberto Vicente, Ricardo Naufel Toledo, Ricardo Rezende, José Claudio Dellamano, Jalio Takehiro Marumo
Studies on Oxidation Treatment of Spent 1on Exchange ReSiN (2) = 17330 ....c.ccuiiiiiieeieriirineeeesisesesesesssessesesesessssssssesesessssssesesesens 2091

Toshiaki Sugimori, Seiichi Murayama, Yumi Yaita, Shinya Miyamoto, Yu Yamashita, Masaaki Kaneko, Masumitsu Toyohara

SESSION 052B — WASTE CHARACTERIZATION AND MEASUREMENTS OF LLW/ILW

Effect of Natural Organic Matter on Radionuclide Partitioning in Nuclear Fuel Storage Ponds - 17136.........ccc.cccceoevennrnicneens 2102
Hollie Ashworth, Sarah Heath, Nick Bryan, Liam Abrahamsen, Simon Kellet

Estimation of Cs Migration Under an Unsaturated Condition by Parallel-plate Experiments and 2D Advection-

ISPEISION MOTEL - L7188 ...ttt ettt bbbt b e s bbb e h R s bbbttt bbbttt 2122
Takumi Nemoto, Yuichi Niibori, Taiji Chida, Takenori Ozutsumi

Safe Packaging of Chemically Reactive Radioactive Waste — Addressing the Data Needs - 17487 .........ccocoveieninnneeienisnnieeeens 2132
James Burelbach, Elizabeth Raines, Martin Plys

Self-Absorption Corrections for Plutonium Measurements with the Tomographic Gamma Scanner - 17325..........ccccovvvvneninnnns 2144

John Kirkpatrick, Dante Nakazawa, Patricia McClay, David Petroka, Marcel Villani, Xavier Ducoux, Sasha Philips, Susan Smith,
Lionel Tondut, Babatunde Oginni
Streamlining and Transparently Automating Complex Waste Determinations at Los Alamos National Laboratory
(LACUR-L6-26220) = 17286........ceeeeeeeueeeieieesietsisteseteteteeeteeasstsesesesesesasasasstssasesesesesebasasatsesesesesetesasas et esesebebebebebes et s s e sebebeb et et et et s aesesebebebebana 2152
Nita P Patel, Stanislaw Marczak, Sean Sandborgh
Validation Testing of Radioactive Cesium Measurement in Decontaminated Waste with the Scattering Gamma
EQUIVAIENT IMEBTNOM - 17238.........ceceiiiieeieteeer ettt bbb b bt b bbb £ e b e b e Rt £ £ £ e b b e R e R £ A £ e £ e b e b e b £t e b e b e b e bt et b et et e b e ettt ebeban 2169
Atsuo Suzuki, Yuu Ishimori, Kaoru Yokoyama
Development of Estimation Method of Radioactivity Concentration Distribution of Radioactive Wastes in a Box-

SNAPEA CONTAINET = 17034 ...ttt ettt bbb e b b e bR e s £ e b e b e b e s e £ £ b e b e b2 Rt A £ A £ e b e b e b eE £ e AE e b b e b e RS A £ e b b eb e b e s e e bt eb e b e e b b et et enenea 2180
Yasushi Nagumo, Takahiro Tadokoro, Yuichiro Ueno, Toshihisa Tsukiyama, Hideki Yamai, Takashi Kitahara

Radon Vapor Intrusion Screening Level CalCUlAtor - 17041 ...ttt bbbttt 2190
Stuart Walker, Fred Dolislager, Leslie Galloway

Evaluation and Interpretation of Properties for Saltstone Cores Extracted from an SDU - 17344........ccccccoviieiiininnssienenesneeenns 2198
Steven Simner, Marissa Reigel

The Micro-Optical Ring Electrode: A Sensor for Multiple Actinide 10ns Monitoring - 17586 ..........cccccconirreenininrsseseessiseeens 2213

Gary Linnett, Fabrice Andrieux, Nick Atherton, Xavier Poteau



SESSION 052C — LLW/ILW SOLIDIFICATION & MACRO-ENCAPSULATION

Geopolymer Solidification of Intermediate LeVEl WaSLe = 17078........ccocuveeeiriririreieieisesisiete e seessssssesssesesss s sessssesesesssassssssesessssnses 2221
Kanae Matsuyama, Hirofumi Okabe, Chiaki Shimoda, Shinya Miyamoto, Masaaki Kaneko, Michitaka Saso, Masumitsu Toyohara

Proven Technologies for the Solidification of Liquid Radwaste: Global Case Studies of Applications and Disposal

(@ o] 1 0] T 0 TSR 2230
Dennis Kelley, Artem Gelis

Immobilization in Cement of Rice Husk used as Biosorbent of Radionuclides Present in Radioactive Liquid Waste

S L7225 R R R R R R R R SRR e R R R AR R R AR R Rt R e R R R AR R bRt R e R Rt reren e 2240
Eduardo Ferreira, Jalio Takehiro Marumo, Rafael Vicente de Padua Ferreira

Solid Secondary Waste Form Testing Activities for the Integrated Disposal Facility Performance Assessment

U] ] 10T o A A PSSO 2248
David J Swanberg, Elvie Brown, Ralph Nichols, Roger Seitz

SESSION 052D — ASSESSMENTS OF LLW DISPOSAL SYSTEM

Chemical Compatibility of Geosynthetic Clay Liner to Aggressive Low-Level Radioactive Waste Leachate - 17296..................... 2260
Kuo Tian, Craig Benson

The Status of LILW Complex Disposal Facility Construction in Korea - 17123 ...t 2270
Young-Lim Shin, Young-hoon Kim

Project Basis for Automation of a Quality Assurance System in Radioactive Waste Management - 17317........ccccccevvvrvrreeinrnrnnnnns 2285

Ricardo Smith, Roberto Vicente

SESSION 053 - NUCLEAR POWER PLANT (NPP) WASTE MANAGEMENT - POSTERS

Reuse of lon Exchange Resins for Reduction of Spent Radioactive ReSINS - 17125.........cccooiiiiiiiiineeess s 2294
Sung Paal Yim, Cheo Kyung Lee, Se Yup Lee

Development of a New Clearance Monitor for Exemption of NPP Radioactive Wastes and its Performance Test -

L7200 ..ottt b bt e b b E R £ £ bbb R £ £ £ £ e b e R e R £ R £ eEeE e b e R e RS £ eE e b E SR SRS A£ £ b ebeE SR £ £ R A e b SR oA LA EeE e b e b e R eR £ £ AR e b b e E e RSt R b ek e b et e bbb b e e e 2300
Kidoo Kang, Youngju Lee, Mosung Lee

Subdrain Water Treatment Facility for Reduction of Accumulated Waste Water Amount at the Fukushima NPS

SHEE = L7572 ettt bbbt b b £ £ A bR R £ £ b b SR e RS £ e £ b b e b £ R e £ £ A e b e R e £ £ £ e b e R oA eR £ £ A b b e R e RS e £ e R bbb e Rt £ b b e b e A et bbb renea 2315
Toshimasa Ohashi, Yuko Kani, Yasuo Yoshii, Fumio Takahashi, Takashi Asano, Kenji Noshita, Yusuke Kitamoto, Ken Yamaguchi,
Kei Kobayashi, Yuichi Kurosaki, Mitsuyuki Yamazaki

SESSION 054 — PANEL: FEATURED COUNTRY JAPAN: DOING BUSINESS IN JAPAN — (6/8)

Don't Compromise Your CUlture and Learning PrOCESS...........cciiiririetiiitiesteiee ettt ettt b bbb bt s bbb an e ebenas 2322
Yohei Iwasaki

How to Communicate SUCCESSTUITY TN JAPAN .......c.ciiiiiiiiiiiiiet ettt bbb bbbt bbbt bbbt s 2325
Akira Ohno

Utilizing the Strengths of Two Cultures to Make a WOorld of DIiffereNCe.........cccciiiiiiiiriecieiiireee s 2329
James Braun

Doing Business in Japan - Understanding and Responding to Cultural DIifferences ... 2332
Robert Bonner

Recognizing the Differences, Adapting to the Japanese ApProach t0 BUSINESS ............cceriiiiinieciiiineeeese s 2336

Colin Austin

SESSION 055 — PANEL: FUKUSHIMA DAIICHI NPP — REVITALIZATION OF THE LOCAL AREA AND
ECONOMY —(7/8)

Fukushima Revitalization after 6 years - ON the GIOUNG ..........ccccoiiireieiiiiiieseeie s s essesesene s ssesesen 2341
Taisuke Sakurai

Present Situation of Reconstruction and Revitalization in Damaged Area after the Great East Japan Earthquake

Disaster at 2011.03.11 and Accidents of Fukushima Daiichi NPS ..ot 2348
Yoshihito Ozawa

Activity of National Institute of Technology, FUKUSHIMa COIIEGE ...t e 2356
Shigekazu Suzuki

JAEA Commitment to Revitalization 0f FUKUSNIMA. ..ottt bbb 2372
Shinichi Nakayama

Fukushima - Daiichi Revitalization of the Local Areas and ECONOMY ..........ceuceiiiiiiiniesienieisieseesesesseesesesesessssesesesessssssssesssssssseseses 2378

Rick McLeod



SESSION 056 — PANEL: TUESDAY US DOE FEATURED SITE: RICHLAND OPERATION OFFICE, HANFORD
WASHINGTON —(2/2)

Richland Operations Office 2020 VESION............ccccooiiiiiiiiiiiiiicc ettt b ettt sttt b et et eae e bt snesene 2388
Thomas Fletcher

MISSION SUPPOTE AIIIAIICE.........cooiiiiiiiieiit ettt ettt et et et e s b et e e bt sh e e bt e bt eateb e e st et et e bt sbe e bt eb e estebeestentensensensenbentene 2400
Bill Johnson

2020 Vision: Reducing Risks at the HANFord SIte................o.ocoooiiiiiiiiiicccc ettt 2401
L. Ty Blackford

Reissue of the Hanford Facility Dangerous Waste Permit ...............ccocooiiiiiiiiiiiiiiccce ettt aeas 2416

Alexandra Smith

SESSION 058 — PANEL: NNSA COMPLEX WIDE INFRASTRUCTURE CHALLENGES & LESSONS LEARNED

NINSA INfrastructure CRAIIEIEZES...........cccoouiiiiiiiiiiieieeert ettt ettt et e st et et e s bt e bt e bt eates e e st et en b e b e sbesbeebeesesbeestensensensensenbetenne 2425
James McConnell
Infrastructure Challenges and Excess Facilities DISPOSTION ............c..ocooiiiiiiiiiiii e 2432

Ken Harrawood

Challenges, Approaches and Achievements in Evolving Lawrence Livermore National Laboratory’s Facility

POTEOLIO ...t bbb bbbt b bttt b e 2439
Mark Costella

SESSION 059 — PANEL: EFCOG — DOE PERFORMANCE ASSURANCE, METRICS & GOVERNANCE

EFCOG Panel on CAS, Metrics aNd GOVEITAIICE ................ccueeiiiiiieiieiiieieeteeteeteeteetsetteesaeesteeeseesseesseesseassesssesssessseassesssesssesssessessseenns 2447
Jack Craig

ININSA SHte GOVEITIAIICE ..........eovieeieiienieeieeteiteeteeteeteeteeseestestestessesasessesseeseessessessessessassassassesseessesseseessessessess et essensesseeseeseessessessensensensessessensenns 2449
James McConnell

Idaho National Laboratory Contractor ASSUranCe OVEIVIEW.............cccouiiriiiriiiiiiiiiieiitet ettt sttt ettt b ettt se e tenes 2454
Mark Cox

WM2017 - EFOCG Panel on CAS, Metrics and GOVEIMAICE .................ccooeviiiieiieiieiieeieeteeteeeteeveeseeaeeseeeseesseessssaseessessaesssessesseanns 2457
David Olson

EFCOG Contractor Assurance System (CAS) Effectiveness Best Practice.............cccoooiiiiieininiieiereeeeeeeeese s 2460
John McDonald

SESSION 060 — PANEL: US NUCLEAR POWER PLANT WASTE MANAGEMENT — US LLW DISPOSAL
ISSUES

U.S. LLRW Disposal Issues Clive 2017 Disposal UPAate...............c.oouiiiiiiiiiiiiiiiieeteeiesee ettt sttt 2464
Daniel Shrum

WS UPAALE 2017 ...ttt ettt ettt ettt b et b et b et bt eb bbb ee s h st ea et e bt e b et eb e s st s e st et et et emteb et ebe e eneneeneeeeneetenes 2471
Dan Burns

DISPOSAL STEE UPUALE.......cc.oouiiiiiiiiiiiiee ettt ettt st b ettt b bt e st e st e st et e b et e eb e sh e e bt e st eates s e st e s en b e bt sbesbeebeestebeeseententennenaenaetene 2484
Joe Weismann

Barnwell LLRW DiSPOSAl FACHIILY ............ccoouiiiiiiiiiie ettt ettt ettt b bbbt ettt benes 2494
Michael Benjamin

SESSION 061 — PANEL: KEY US NRC REGULATORY TOPICS IN LOW-LEVEL RADIOACTIVE WASTE
MANAGEMENT

NRC's Key Topics in Low-Level Waste: 10 CFR Part 61............c.cccooiiiiiiiiiiiiiiiecnee ettt et enees 2504
Gregory Suber

Key US NRC Regulatory Topics in Low-Level Radioactive Waste Management .................ccoooverininininininieieenieieseesesiesie e N/A
Charles Maguire

Key US NRC Regulatory Topics in LLRW Management ..............cccoviriiiriiinieiiiieinieineeiet ettt ettt sttt b e ebe st sae e esenes 2510

Daniel Shrum

SESSION 062A — PANEL — NUCLEARIZED ROBOTICS — INTERNATIONAL PERSPECTIVES ON USE AND
NEED-(3/5)

Nuclearized Robotics - Perspectives on Use and INEEd ..............cc.coiiiiiiiiiiiniiiniiiiccinctect ettt sttt st aeas 2518
Rodrigo Rimando

ENA-USEE PEISPECLIVE .....c..oiiiiiiiieiieee ettt sttt b bt s e st et et e b et e e bt s bt e bt e bt eaeeb e et e b et e bt sbeebeebeestebeestententensensenbentenne 2521
Marty Reibold

ARL Autonomous SYStEIS OVEIVIEW ...........cccoueuiiiniiiieieiiiriri ettt ettt sttt eae e sttt e s bese st e s et s sese st et esesese e s seseseeeaeseseaeas 2525

Harris Edge



Standard Test Methods for Evaluating, Purchasing, and Training with Response RODOLS ... 2530
Kamel Saidi

SESSION 062B — PANEL: NUCLEARIZED ROBOTICS — INTERNATIONAL ON USE AND NEED CONTINUED

WM Needs and Uses - Land, Air, Underground, UNGEIWALET .............c.oueuiiiiiiiiieicenisisietesee sttt seenenas 2542
William Whittaker

Wearable RODOTS FOr WOIKEE ASSISTANCE. .........uiuiuiieiiteiriiirie sttt eb bbb bbbt bbb bbbt 2549
Thomas Sugar, Sangram Redkar, Joseph Hitt

Nuclearized Robotics - Lessons Learned and PErSPECTIVES ...........ccciiiiiiiiiieiii ittt 2554
Shinji Kawatsuma

Nuclearized Robots Perspectives 0N USE @NT INBET .........ccoiiiiieieiiiirisieieieient ettt bbbttt bbbttt 2558
Robert Buckingham

Science of Safety Enabling a Next Generation WOTFKFOICE .......ccuviiicieieiiiisece sttt snesennnens 2561
Philip Heermann

Development of Robotic & Remote Systems for Difficult to ACCESS ENVIFONMENTS..........cciiiiiiniiiicicieiessn e 2565
Thomas Nance

WVTAD U ettt bbb £ 4 b s s e e E bR R £ £ £ R bR R £ R E bR E R SRR R SR e R R R R £ AR R SRRt et R bbbt st b bRttt r s 2569

Rodrigo Rimando

SESSION 063 — DEVELOPMENTS IN DEEP BOREHOLE DISPOSAL AROUND THE WORLD

Deep Borehole Disposal Research in the UNIted STAteS - 17427 ......ccveeeiiiiirieieieeie it ee s ssse s s sssssssesasessssssess 2571
Timothy Gunter, Geoff Freeze

Conceptual Design of the Package Handling System for the Deep Borehole Engineering Demonstration - 17064 .............cccccceene.. 2578
Frederick Peretz, Abiodun Adeniyi, Paul Nogradi, Ernest Hardin

Terminal Sinking Velocity for Waste Packages Falling in a Deep BOrehole - 17063............coceiirirnieieiieninieieeenesseieeee e 2594

Elena Kalinina, Ernest Hardin
Overview of Features, Events, and Processes Affecting the Postclosure Performance of a Deep Borehole Disposal

FACIIILY = L7188 ...ttt bbb b £ E b h a8 £ A £ bbb R £ e £ 4o b e H £ E 4 E b b h e e A e e b b e bbb e bbb Rtttk b et nenn 2604
Laura Price, Geoff Freeze, Ernest Hardin

Ceramic Plugs for Deep BOFeN0IE SEAIS = 17316.......ccciuruiuiiereiriirisieieseesesesseesesesassssssesesesessssssesesessssssesesesessssssasesesessssssesesesssessssesesesesnsens 2618
William Lowry, Ken Coates, Kenneth Wohletz, Sandra Dunn, Andrew Duguid, Bill Arnold, Edward Patera, Lori Groven

Determining Salinity Recharge Time for Deep Borehole Disposal - 17480..........ccccoriiriiiininirineieeeresie et 2633
Karl Travis, Fergus Gibb, David Burley

Probabilistic Performance Assessment for Deep Borehole Disposal of Cs/Sr Capsules - 17143 ........ccovieiinnneeeneeseceeees 2644

Geoff Freeze, Emily Stein, Kristopher Kuhlman, Glenn Hammond, Jennifer Frederick

SESSION 064 — US DOE HANFORD DIRECT FEED LOW ACTIVITY WASTE-(1/3)

Implementing a Low Activity Waste Direct Feed Capability in the Hanford Waste Treatment Plant - 17277 ...........cccocecvvvnnene. 2659
Jason Young, William Hamel, Jeffrey Bruggeman

Design, Fabrication and Start-up of Test Facilities for the LAWPS Full-Scale IX Column Test and Engineering

SCAIE TESE = L7418ttt bbbt s bbb b e e h bbb b b E bR bbb bRk R bbbt 2664
Paul Townson, Matt Landon, Tracy Barker, Dena Notaras, Darren Shank
Low Activity Waste Pretreatment System (LAWPS) Technology Maturation Program and Scaled Testing - 17408 ..................... 2677

Matt Landon, Kevin Ard, Sahid Smith, Clark Carlson

Low Activity Waste Pretreatment System Bench-Scale Testing: Supporting Integrated Testing and Facility Safety

AANBIYSES = LTLT7 Lottt b ettt b b s £ s e b b e bR 2464 £ b e b b2 A £ £ b4 e b e b2 e £ e £ e 4 e b e R e AL £ e E e b b e R e RS A e e b e b e R b e e e e b b e b e Rt s bbb ettt ban 2694
Philip Schonewill, Renee Russell, Richard Daniel, Heather Colburn, Sam Bryan, Phillip Gauglitz, Scot Rassat, Clark Carlson, Matt
Landon, Kevin Ard, Paul Cavanah

Data Quality Objectives for Direct LAW Feed Acceptance and Qualification - 17122..........ccccviiiinnneieiinisseee s 2709
Aruna Arakali, Stuart Arm, Tom Beam, Peter Benson, David Blumenkranz, Mary Burandt, Brenda Christie, Robert Henckel, Duc
Nguyen, David Reinemann, Jacob Reynolds

Direct-Feed Low-Activity Waste: First Feed FIOWSNEEt - 17108 .........cccoviiieiuiieiiiiriiri ettt 2715
Laura Cree
Technology Basis for Savannah River Tank Closure Cesium Removal Project - 17448...........cccooiiiiinionseeneessise s 2726

Randy Duncan, Thomas Gammon, Mark Beck

SESSION 065 - HIGH LEVEL RADIOACTIVE WASTE FORM STUDIES

Effect of Silica Particle Size on Nuclear Waste-to-Glass CONVErSIiON = 17319 .......cccviceiiiiiiiiierise e snens 2734
Derek Dixon, Derek Cutforth, Brad VanderVeer, Michael Schweiger, Pavel Hrma



VOLUME 5

The Effect of 85Kr Decay to 85Rb 0N Waste FOrMS — 17105 .....ccoovvveueeiirieisieieeniisseeeseseses e esesasssseseesessssssesesessssssssssessssssssssesesenens 2746
Robert Jubin, Stephanie Bruffey, Barry Spencer, Denis Strachan

SESSION 066 — HLW INSPECTIONS AND SAMPLING

Video Camera Improvements to Support Hanford Tank Farms - 17141 ..........cciiiiriiiinieieee st 2762
Benjamin Andros

Development and Testing of Robotic Inspection Tools for the High-Level Waste Double Shell Tanks at Hanford -

L7202 ettt bt A bbb £ b £ eSSt R SR A ek b e A £ £ £ AL Ao RS R E £ e b £ R £ LA e AR e E e b ek £ e R £ S LA LR h e b e b e b £ bR e A LA E e bbbt ettt s s bt e b bt 2772
Michael DiBono, Dwayne McDaniel, Yew Teck Tan, Anthony Abrahao, Ryan Sheffield

Failure Evaluation of Savannah River Site High-Level Waste Evaporator 242-25H — Part | - 17366 ............ccccceveeenennncninnnnnenns 2787
Thomas Yamamoto

Development and Testing of a High Level Waste Slurry Sampling Technique to Support Hanford Waste

PFOCESSING = L7L64.....c.eieieeeeietereet ettt ettt b bt e bbb s e 4 £ b b2 bR £ £ 0 £ b b s £ £ 2 £ b h s £a e A8 e b e b b eh £t e e bbb e R e bbb bt b et e b b e 2799
Steven Kelly

SESSION 067 — ASSESSMENT OF WORLDWIDE DISPOSAL SYSTEMS, FACILITIES AND SITES FOR
LLW/ILW-(2/2)

Disposal for Canada - A Responsible Solution for 120 years of Waste Generation - 17052 .........cccovvueeierinnisseienesessessseseseseseesenes 2814
Christine Fahey, James Buckley

Safety Assessment of El Cabril, the Spanish Surface Disposal Facility for LILW and VLLW - 17233 .........ccccocoivninicncnnnnnnns 2825
Maria Quiros Gracian, Elana Vico Del Cerro

Prioritization of Model Support Activities for Performance and Safety AsSeSSMeNts - 17111, ......cccooviiieiiiinnneeeeesseeeeees 2836
Roger Seitz

Performance Assessment for the Waste Management Area C at the Hanford Site in Southeast Washington - 17515.................... 2846
Sunil Mehta, Marcel Bergeron, William McMahon, Matthew Kozak, Alaa Aly, Michael Connelly, Kristin Singleton, Chris Kemp,
Ryan Beach

Optimization of Low Level Waste Disposal Policy, Strategies and Techniques - 17201 ........cccoviieiiinnnieie e 2863

Kapila Fernando, Peter Ormai, Michel Dutzer, John Shevelan, Felicia Nicoleta Dragolici, Jiri Faltejsek, Lisa Almkvist
A Hybrid Approach to the Use of Safety Functions with Features, Events, and Processes (FEPs) in Performance

ASSESSIMENT = L7524 ... bbb bbb 2878
Matthew Kozak, Marcel Bergeron
Radon Fluxes from Two Earthen Barriers Over Uranium Mill Tailings After Two Decades of Service - 17234..........cccocovvvineee. 2894

Kuo Tian, Craig Benson, William Albright, Mark Fuhrmann, William Waugh, William Likos, Nicholas Stefani, Morgan Williams

SESSION 068 — PLANS FOR AND EXPERIENCE IN TRANSITIONING FROM OPERATIONS TO
DECOMMISSIONING

EPRI Guidance for Transitioning from Operation to Decommissioning at Nuclear Power Plants - 17438..........cccccoovveieinnnnienns 2904
Richard Reid, Richard McGrath, Phung Tran

Radioactive Contamination Tenacity on BUilding SUDSIFALe - 17417 ..ottt 2914
Rick Demmer, Colin Boxall

Deployment of Diamond-Based Radiation Detector for Very High Dose Rate Measurements - 17042 ...........cocooveievnnnnnicneens 2924
Chris Hutson, Liam Payne, Thomas Scott, Alex Jenkins

Estimation of Decommissioning Quantity Based on a 3D Intelligent Model - 17075.........ccccoiiiriiiinnneeeesee e 2931

Hiroshi Seki, Mitsukta Imamura, Takashi Kitahara, Atsuko Enomoto
Improving Decommissioning Success Using the Tool of Virtual Reality; Increasing Worker Safety and Project

SCHEAUIE SEADIITY = 17193 ...ttt bbb bR £ e bbb e £ £ £ bbb e e A £ £ e b e b e b e R 28 e £ e b b e b e R £ e £ e b b ek b e et bt ek e b e e b b et et ebenea 2938
Hubert Hafen, Jean-Michel Wagner, Wolfgang Metzger
Consolidated Nuclear Security, LLC Excess Facility Disposition Program - 17289...........ccccoirieiinnnieenesissisieeessesne s 2952

Ken Harrawood, Durand Carmany, Jim Blair, Kevin Lancaster, Dirk Van Hoesen, Rebecca Rogers

SESSION 069 — US DOE EM RISK-INFORMED PERFORMANCE BASED DECISION MAKING

Decision Analyses for Groundwater RemMediation = 17051 ..........ccccciiiiiiiieieii ettt 2967
Velimir Vesselinov, Dan O'Malley, Danny Katzman
Applications of the Advanced Simulation Capability for Environmental Management (ASCEM) - 17253.........ccccoovviieveninnnnenns 2976

Vicky Freedman, Mark Freshley, David Moulton, Haruko Wainwright, Sergi Molins, Kay Birdsell, Dylan Harp, Zhiming Lu,
Edward Kwicklis, Velimir Vesselinov, Dan O'Malley, Danny Katzman, Konstantin Lipnikov, Erin Barker, Paul Dixon

Risk Assessment and Management of Uranium Mill Tailings Legacies - 17508 ..o 2989
Maria de Lurdes Dinis, Antonio Fiuza



SESSION 070 — ENVIRONMENTAL REMEDIATION IN URBAN AND SUBURBAN ENVIRONMENTS —
EXAMPLES FROM AROUND THE WORLD

Uranium and Beryllium Decontamination and Decommissioning in a Developed Neighborhood - 17494
John Hunt, Nelson Walter, Rod Pendleton, Jason Provencher

Radiological Surveys of 1600 km of In-Use Roads in Ichinoseki City, Japan Following the Fukushima Dai-ichi

REACTON ACCIUBNT - L7487 ...t 3022
Jeffrey Lively, Steve Rima

Remediation of Residential Properties Contaminated with LLRW as Part of the Port Hope Area Initiative - 17456..................... 3032
Stuart Bailey, David Raymond, Erwin Santiago

The Port Hope Area Initiative’s Port Granby Project: From Planning to EXeCUtion - 17451 .........ccccccvioniineinininnseeneissisieenene 3043

Steve Rima, Stuart Bailey, Everett Wessner, Mark Galanter

SESSION 071 — PRESERVATION OF CULTURAL RESOURCES/ARTIFACTS AND THE USE/
DEVELOPMENT OF VISITOR CENTERS AND MUSEUMS

The Evolution of Community Engagement Through the Ongoing Services Provided by the Fernald Preserve

VISITOFS CONTEE = L7402......cueuiiiieeeieiti ettt ettt ettt bttt e b b e bR £ £ £ b e b e b2 s £ £ b b e b e b e e £ e e e 4 e b e R e R £ £ eE e b b e R e RS A £ e b e b e b e b et e e b b e b e b sttt e b e b e b et e b ebeban 3052
Susan Smiley, Penny Borgman, John Homer
Heritage Center Cleanup/Closure/ReVItaliZation - 17426...........cccooioiiieieiiriisieeee sttt bbbt bbbttt 3059

Sherry Browder, Kenneth Rueter, Jay Mullis, Lawrence Young

SESSION 072 — DECISION MAKING TOOLS AND FRAMEWORKDS THAT ENHANCE COMMUNICATION
FOR ER CLEANUP PROGRAMS

Waste Information Management System with 2016-17 Waste Streams - 17246 ...........cccoeeeiininiiicnieens s 3064
Walter Quintero, Himanshu Upadhyay, Leonel Lagos, Peggy Shoffner, David Roelant
Peer Review Lessons Learned — DOE and Regulator Perspectives = 17140..........cciiiiiririeeiierisisieieiesesesisie et 3074

Irene Farnham, Christine Andres, Charles Russell, Bill Wilborn

A Good Decision is Based on Information, Not on Numbers — A Process for National Strategic Decision Making -
L7203 ettt bbb £ £A SR bbb £ e b £ £ £ e R oA E e b e b e A £ £ £ A £ LR LR SR b £ e b £ eSS LA LR E e R e b ek £ e b £ £ eA SR E e b e b e bbb £ e A LA E e b b e bbb et s eA bbbt 3085
Alan Paulley, Helen Cassidy, Hannah Kozich, David Collier

An 1AEA Initiative to Provide Stakeholder Support Services for International Decommissioning and
ENvironmental REMEIATION = L7341 .......c.oiiiiiiieieieeitei ettt bbbt bbb £ £ bbb R £ s £ e b b e b b e Rt £ bk e b e bt et b b b e bt b bt ene s 3100
Paul Black, Peter Orr, Christine Gelles, Horst Monken Fernandes, Patrick O'Sullivan, Keira Armstrong

SESSION 073A — PACKAGING, TRANSPORTATION, AND STORAGE - QUALIFICATIONS/EDUCATION &
TRAINING - POSTERS

U.S. Department of Energy/Argonne National Laboratory Training Courses for Packaging, Transportation, and
Storage of RAAIOACTIVE IMALEITAL = 17269.........c.ciiiiiiiiieieie ettt bbbt b b s e e b bbb et b bbb e st e b b ek et b bt e et b 3116
Roberta Riel, Zenghu Han, Ronald Pope, Yung Liu, James Shuler

Personnel Qualification and Certification Program in Pressure Decay Leak Testing on the RT-100 Type (B) Cask -

L7229 ettt bt heE b b £ b £ £ 2R SRR b e b e A £ S e £ eR e R SR E £ e b £ eSS LA LA Ao h e b ek £ e R £ St A LA e h e b e b e b £ bt e A LA E b b e bbbt s e s s b bbbt 3121
Abdulsalam Shakhatreh

SRNL Training Courses for Packaging, Transportation, and Storage of Radioactive Material - 17597...........ccccoviiiinnnnccenne 3125
Bradley Loftin, Jeff England, Edward Ketusky, James Shuler

DOE Training Courses for Packaging, Transportation, and Storage of Radioactive Material - 17607............ccccceevvvrreeinrernssennnns 3133

James Shuler, Jeffrey Coughlin, Jeff England, Edward Ketusky

SESSION 073B — PACKAGING, TRANSPORTATION, AND STORAGE — ADVANCES AND DEVELOPMENTS -
POSTERS

The SAVY 4000 Container Storage Program at Los Alamos National Laboratory - 17313 .........ccoceeiinnnneienineirsise e 3138
Paul Smith, Timothy Stone, Tristan Karns, Kirk Reeves, Jude Oka, Kirk Veirs, Tresa Yarbro, Robin Cunningham, Eric Weis,
Murray Moore, Laura Worl

Developments of the Versa-Pac to Expand Use for the INAUSEIY - 17475 ..ot e 3153
Tanya Sloma, Andy Langston, Charlie Murphy, Philip Sewell
Routing Options for Transporting Commercial Spent Nuclear Fuel in the Continental United States - 17504 ...........c.ccccovvrnnnes 3160

Colleen Brent, Michael Goforth, David Cunningham, Andrew Wilcox, James Headen, David Sasson, Cloee Grainger, William Nutt,
Erica Bickford

A Study of Korea’s Experience in Regulating the Transport of Low and Intermediate-level Radioactive Wastes -

L7L8B2 .ot E R RS E SRR R H e SRR SRR e R SRR E R SRR A SRR R R e e R R AR R bRt r e 3171
Jeheon Bang, Yoon-Ji Lee, Sungil Kim, Jaeyeong Park, Sangmyeon Ahn



SESSION 074A — ENVIRONMENTAL REMEDIATION ANALYSIS, TECHNOLOGY AND TREATMENT
SYSTEMS

An Integrated, Systems-based Approach to Mercury Research and Technology Development - 17252 ..........ccccovvvvvrveeinnenesiseens 3178
Mark Peterson, Scott Brooks, Teresa Mathews, Melanie Mayes, David Watson, Alex Johs, Tonia Mehlhorn, John Dickson, Charlie
Mansfield, Elizabeth Phillips, Eric Pierce

Modeling and Analysis of Coupled Flow Through Packed Beds as a Diagnostic Tool for Packed Bed Reactor

HEAITN = 17072 oottt bbbt s bbb b s a1 s s b bbbt e s s bbb a4 b s s e AR Ak ek bbbt R bbbt b s et 3187
Keith Witwer, Thomas Zemanian

SESSION 074B — ENVIRONMENTAL REMEDIATION FIELD UNVESTIGATION AND REMEDIATION

Use of Test Beds to Facilitate Implementation of Innovative Technologies at Complex Sites - 17147 .......cccooveveiininnecneisneenes 3202
Carol Eddy-Dilek, Kevin Kostelnik

Exposure Assumptions Underlying Cleanups to Industrial Versus Unrestricted Uses: Comparison of State and

FEAral APPIOACHES = 17228 ..ottt b bttt b b bt b b bRt £ e £ b e bRt b e b bRt R £ e b bbb et e b bbbttt b bt n et enis 3214
Michael Gochfeld, Joanna Burger, David Kosson
FUSRAP Maywood Site — Remediation of a Residential Property at 61 Trudy Drive, Lodi, NJ - 17533 .......cccccccvrirrrnrininrnsnneennnns 3228

Andrew Mills, James Moore, William Kollar, David Hays, Ann Ewy

Mitigation of Radioactive Waste By Sampling and Analyzing The Affected Area and Efficient Use of Different
DBTECTONS = 17139, ..ot bbb 3241
Shashank Sekhar Kumar

Development of a Regional Groundwater Flow Model for the U.S. Department of Energy Oak Ridge Reservation:

Numerical Model USiNg MODFLOW-USG = 17368.........cccuoururueieeriiriseeieisesesesssseseesessssesesesessssssssesessssssssssesesessssssasesesessssssssesesssssssssseses 3250
Alauddin Khan, Steve Haase, Richard Ketelle, Holly Clancy, Lynn Sims, Samantha Pack, Dennis Mayton, Robert Gelinas
Legacy Sludge Removal and Treatment from Y-12 Storage Tank - 17585 ..ot 3265

Pat Hopper, Joe Hawk, Mark Kent

SESSION 075 - COMMUNICATIONS, INVOLVEMENT, EDUCATION AND TRAINING — POSTERS

URS/WTP Future Leaders Program and AECOM Early Career Professional Technology Exchange - 17239 ...........cccccovvnennee 3274
Arsine Baghdasarian, Trevor Kilgannon

Ecological Resource Value, Remediation Options, and Impacts: Functional Remediation at Hanford Site - 17226 ...................... 3280
Joanna Burger, Michael Gochfeld, Amoret Bunn, Janelle Downs, David Kosson, Taryn Pittfield, Christian Jeitner, Jennifer
Salisbury

Application of Structured Decision Making to Hanford Site Radiological Air Monitoring - 17294..........cccccoeveieievnveeisnsinnsenens 3294

Ralph Perona, Paul Black, Randall Ryti, Tom Stockton

Risk to Ecological Resources from Delayed Decommission and Waste Management: Case Studies from the
HEANTONA SIEE = L17156.......coeieeeiecireeieee e 3307
Joanna Burger, Michael Gochfeld, Christian Jeitner, Taryn Pittfield, David Kosson, James Clarke

Savannah River Remediation Liquid Waste Operation Lifecycle Savings Through a Lean Business System at the

SAVANNAN RIVET SITE = 17245.......cuiiieeieeiiite ettt se ettt s s e e e s st e e e s e b e s e e s e e e s b e R e s e s e e b s e R e R e et b e s e b e se e e s et ene e s s ntntenenen 3320
Laurene Rowell, Zachaery Todd
SRR’s “Next Step” in the Lean Journey — Taking Lean to the WOrkforce - 17247 ...t 3327

Laurene Rowell, Robert Gray

SESSION 076 — PANEL: DISPOSAL OF GREATER-THAN-CLASS C AND TRANSURANIC WASTE: WHAT
HAPPENS NEXT

Status of Greater-Than-Class C Low-Level Radioactive Waste DISPOSAL ..ot 3337
Theresa Kliczewski

NRC’s Activities Related to GTCC and Transuranic Waste DiSPOSAL.............ceueeriiiririeirieiinisirieeeeesesse s e e sssssssesssesssseseses 3341
Gregory Suber

GTCC & TRU: WhA’s NEXE FOr WECS? ...tttk b bttt b bbb en st 3346
Michael Ford

Disposal of GTCC Waste What HAPPENS NEXL .........uouiueuiieiiiiieteietirist ettt ettt bbbt bbbttt eb et 3352
John Greeves

GTCC Waste Streams From NUCIEAr POWET PIANTS............ciiiiiiiiitccesr ettt 3354

Thomas Kalinowski

SESSION 077 — PANEL: DEALING WITH PROBLEMATIC US DOE MIXED WASTE STREAMS AND POLICY
CHANGES

Solving Waste Disposition Challenges at the West Valley Demonstration ProOjJECt............coiicieiinniiiceeisnese e 3357
Scott Anderson
Perma-Fix’s Transition of M&EC Capabilities .........coo ittt bbbt bbb 3365

Tammy Monday



Waste DIiSPOSITION At HANTOIT ...........cciiiiiiiiii bbbt bbbt bbbt 3373
Connie Simiele

Waste Management/Disposition at East Tennessee TeChNoIogy Park ... 3379
John Wrapp
DOE WaSte IMANAGEIMENT SUCCESSES ... .veuvererererierertereeseeeseseesesseseseesesseseaseseasessesessesessesessesessesessesessessasessasessesessesessesessensasessesessesessensasessaneas 3387

Matthew LaBarge

SESSION 078 - REGULATORY AND PROGRAMMATIC ISSUES AND SOLUTIONS FOR LLW/ILW
WORLDWIDE

EPRI Research Results: International Nuclear Power Plant Waste Classification - 17444 ... 3394
Karen Kim, Lisa Edwards

The Port Hope Areas Initiative’s Port Granby Project: Radiation Protection Program - 17446 ..........ccccooieeiininnnssieneensiseeens 3412
David Cole, Brandyn Leaper

Feedback of the Dutch Historical Waste Management Program = 17085 ..........cccouiiiiirrieiiniririeseeenesse s ssesesssessssssssesssesssseseses 3417
Gael Menard, Jaap Hart, Bas Janssen, Sander Nievaart, Aliki Van Heek

Recent Developments in Radioactive Waste Management in the Federal Republic of Germany - 17450 .............cccccoevvnnnnnicneen. 3428
Barbara Freund

Risks of Hazardous Substances in Radioactive Waste for the Konrad Repository in Germany - 17522..........ccccoeoeninnnienenesnnnnns 3432

Joseph Hoelscher, Martin Ast, Insa Harms, Volker Bieling

Integrated Disposal Facility Performance Assessment: Modeling Consistency to Support Regulatory Decision

MaKING At HANTOEA = 17398 ... ..ottt b bbb bbb £ e b e b e R £ £ b b e R e R £ e £ e £ bbb et e b bbb et b st et e b ettt ebeban 3441
Kearn Lee

VOLUME 6

A French Industrial Management plan for Very Low Level Radioactive Wastes (VLLW) at the CIRES Facility -
L7002 eSS R R R R 3458
Patrick Landais, Frederic Legee, Michel Dutzer

SESSION 079 — PANEL: CHALLENGES AND LESSONS L EARNED IN RADIOACTIVE WASTE PACKAGING,
TRANSPORTATION, COMPLIANCE, AND RECEIPT

Relationship of Characterization, Packaging, Transportation, and DiSPOSITION.............ccccvirireeieinrnineeeennses e seesens 3470
Scott Dempsey

Challenges for Transportation & Compliance Related to Electronic Logging Devices (ELD’S) ......cccccovvmiiicinennnsnicceeenens 3478
Robert Strang

OLNEE CRAIIENGES ..ottt ettt bbbt e bbb s e £ s £ b b e b e R e £ £ b e b e b2 s e £ £ £ e b e b e s e £ A £ e b e b e b eh £ e Ao e b b e b e R e et e b e b e b eb e ettt eb et e e e e es 3486

Michael Snyder

SESSION 080 — PANEL: CHALLENGES IN PACKAGE CERTIFICATION — INTERNATIONAL
PERSPECTIVES

WNTI Challenges in BaCk ENG TIraNSPOIT ATA.......ccuiuiuiueuiiiiieieieieiris itttk s et b e sttt b bbbt b e bt et ens 3491
John Mulkern, Henry-Jacques Neau

SESSION 081 — PANEL : DEEP BOREHOLE DISPOSAL OF RADIONUCLIDES (FOCUSED ON SNF AND
HLW

Addressing Technical Challenges of Deep BOrehole DISPOSAL .........c.cviiiiiiciiieieiini et 3498
Mary Lou Zoback

Deep Borehole Disposal Concepts for Spent FUEl and HLWV ...ttt 3505
Karl Travis

Deep Borehole Disposal INtErNAtIONAL DEIVETS. ...ttt bbbt bbbttt b et 3512
Andrew Orrell

Deep Borehole Disposal 1SOIAtION STFALEGY .........cviiiiuiueiiiiiriirieticiet ettt bbbttt bbbt 3521
Ernest Hardin, Kris Kuhlman, Jason Heath

Deep Borehole Disposal - a Solution fOr HLW iN GEITNANY? ..ottt bbbttt ebnas 3528
Frank Charlier, Bruno Thomauske, Guido Bracke, Axel Liebscher, Frank Schilling, Thomas Rockel

A Concept of Disposal Canister and Handling SYStem fOr DBD............cccuiiiiiriiiiinieeee et 3542
Jong-Youl Lee

Deep Borehole Disposal, the Retrieve-ability CONUNAIUM ..........cccciiiiiiiici b 3550

Rod McCullum



SESSION 082 - WM2017 SELECT PAPERS OF FEATURED COUNTRY - JAPAN-(8/8)

Access Hatch Used for Debris Retrieval of the Fukushima Damaged Reactors - 17094 ...........ccccoervrivireeeeienenesseseesesseeseesesesessesenes 3556
Tsukasa Nakane, Kengo Suzuki, Akira Sasaki

NitroJet’s Basic Characteristics and Decontamination Performance for Concrete Scabbling - 17025............cocoveieinnnnnicnee 3567
Tomoko Yamamoto, Akito Yamasaki, Jun Maeno, Yuichi Takahama

Water Sealing with NOH20O 0N the FUKUSNIMA SItE = 17477 ..ottt bbb 3574
Bradley Bowan, Richard Martin, Marty Gardner, Deon Van Dyk, Nico Grobler, Masaki Jimba, Hiroshi Masaki

Side Access Procedure for Debris Retrieval of the Fukushima Damaged Reactors - 17127.......ccvveeiviinineneennesesiniesssesssesssesenens 3589

Yuichi Takahama, Manabu Kishimoto, Hiroshi Takasugi

Performance of Zeolite, Silicotitanate, CsTreat® and SrTreat® lon Exchange Materials in Fukushima Clean-up -
LTLLA oo E bbbt 3602
Risto Koivula, Risto Harjula, Esko Tusa

SESSION 083 - WORLDWIDE REGULATORY AND OVERSIGHT FOR WASTE MANAGEMENT AND
DISPOSAL

From Dealing with Legacy Waste t0 AVOIING 1T - 17432 ..ottt 3609
Oliver Rabe, Jorg Gebauer, Fabienne Anton

Recent Developments in the United Kingdom Geological Disposal Facility Programme - 17558...........ccccvviinieininnsecieiseiens 3618
Jessica Ellis, Tom Wintle

The U.S. DOE-EM International Program = 17411 .......cccveeeiiririeieieiesisesieseiesesas s e sasassssesesasassssssesesesessssssesesessssssssesesssessssssesesesens 3628
Jay Roach, Benjamin Rivera, Ana Han, Rosa Elmetti

Challenges in the UK Generic Design AsSSESSMENT ProCess - 17062 ..........ccoeuiimiiiieiiieieieirsni ettt 3649

Ron Crawford

SESSION 084 — PANEL : US DOE PROCUREMENT AND CONTRACTING TRENDS AND OPPORTUNITIES

US DOE Procurement and Contracting Trends and OPPOFTUNITIES ..........ccoiiuieeiiiiieieeiisi ettt 3660
Ralph Holland
Doing Business with The National Nuclear Security AAMINISTFAtiON ..........cveueeiiriiieireee e seesens 3669

Greg Gonzales

SESSION 085 - GEOLOGIC DISPOSAL OF HLW, SNF/UNF AND LONG-LIVED ALPHA/TRU

A Cable Car Transfer System for the Cigéo Access Ramps - An Original Approach - 17035 ... 3679
Raphaéle Neveu, Jean-Michel Bosgiraud, Jean-Frangois Herve

Compressible Arch Segments for the Cigéo Access Ramps, Drifts and Vaults - A Field Test - 17011 ........cccooviinnnneniieennnnens 3692
Jean-Michel Bosgiraud, Gilles Armand, Jean Simon

There Are Safe Limits for Radioactivity — Does WIPP Need to Filter its EXhaust Air? - 17165 .......cccccovireeienininreeenesesseeeenens 3703
Punam Thakur, Russell Hardy, Brant Lemons, Hnin Khaing

High Level Waste in Salt Repositories: Experiments and Simulations of Evaporation in the Underground - 17167 .............c.c..... 3712

Suzanne Bourret, Shawn Otto, Peter Johnson, Douglas Weaver, Hakim Boukhalfa, Philip Stauffer

Flow Rate Dependency of Permeability Changes with the Deposition of CSH under the Highly Alkaline Ca-rich

(@o] g o [ o] o Tt I £ TSSOSO U VTP 3723
Daiki Kurata, Yuichi Niibori, Taiji Chida

Performance Assessment of a Generic Repository for Defense-Related HLW/SNF in Fractured Crystalline Host

ROCK = 17059 ...ttt ittt ettt ettt bbbttt s s b b e b e b e £ b £ 221 e 8o b e b e b £ e b e £ £ 2 s a8 e b e b e b e b e b e £ £ es 2 s e A eb e b e b b e b e e £ 2L s e A e b e b e b ek b e bt s e s b eb e bbb b b e st 3731
David Sevougian, Emily Stein, Glenn Hammond, Paul Mariner, Jennifer Frederick, Michael Gross

SESSION 086 — HANFORD DIRECT FEED LOW ACTIVITY WASTE-(2/3)

Melter Downtime Impacts on DFLAW Glass Production and Process Efficiency = 17117 .......cccccirvieeieiininsssiessesseessessseseseesens 3749
Rod Gimpel, Yueying Deng, Kevin Jenkins
Use of Uncertainty in Modeling DFLAW Treatment at Hanford - 17115 .......cocoiiiiiirieieeeeeesese s 3759

Rod Gimpel, Yueying Deng, Kevin Jenkins

Transitioning from Construction to Startup for the Waste Treatment and Immobilization Plant’s Low-Activity

WVASTE FACKIILY = L7284 ...ttt bbb bbb 6 bbb bbb bbbttt 3770
Jason Young, William Hamel, Robert Gilbert

SESSION 087 - HANFORD DIRECT FEED LOW ACTIVITY WASTE-(3/3)

Current Efforts in Immobilized Low-Activity Waste Glass Testing to Support the Hanford Site Integrated

DiISPOSAI FACIIILY = L7119 ...ttt bbb bbb bbb bbbttt bbbttt 3776
David J Swanberg, Jim Neeway, Joseph Ryan, Nikolla Qafoku, Matthew Asmussen, Benjamin Parruzot, Gary L. Smith, Elvie
Brown, Steven Kelly



The WTP Immobilized LAW Formulation Algorithm: Recent Efforts Toward Software Development - 17342...........cccccovvvinne. 3785
Bennett Rieck

Waste Form Development for Solidification of Liquid Secondary Wastes to Support Hanford Direct Feed Low

ACtiVity WaSte VIFITICATION - 17484 .........cuiiiiiiiiicet bbb bbbttt 3796
David J Swanberg, Alex Cozzi, Wooyong Um
Near-Complete Retention of Technetium During Vitrification of Hanford Low Activity Waste with Recycle - 17315................... 3809

lan Pegg, Keith Matlack, Howard Abramowitz, Innocent Joseph

SESSION 088 — INTERNATIONAL EXPERIENCE IN WASTE OPTIMIZATION/MINIMIZATION AND
HARMONIZATION DURING D&D

Preliminary Study on Recycling and Reuse of Metals from Decommissioning in Construction of Disposal Vaults in
SIOVAKIA = L7217 ..otttk ettt bbb bt £ bbb R £ £ b b e b e RS £ E bbb e R £ £ £ b e b e b e R e RS A £ e b e b e R eR £ £ e £ e b b e A e RS A £ e b b e b e b e R e £ b b ek e b e et E bt renea 3822
Tomas Hrncir, Matej Zachar, Roman Strazovec

Innovative Approach to the Management of Waste Arising from the Decommissioning of a Redundant Plutonium

ProCeSSING FACIHTY = L7081.......c.couiuiueieiirireeteietei ettt ettt b ettt b bbb e e b b e b e R e s£ £ b e b e b2 s e £ £ £ e b e b e Rt R £ e e e b e b e b eE e At e e e b b e b e R e e e e b e b e b b ettt et et e b e e e e es 3833
Richard Davey, Colin Pether, Nick Davidson, Robert Turnock, Will Turnbull, Michael Hobson
In Situ Disposal to Optimize Decommissioning Waste Management = 17455 .........cccccouiiirirerieiirnnnieseesesssssseeesesesssssese s sssssesesesens 3846

Paul Hunt, Mike Pearl, Anna Clark

SESSION 089 — PANEL: STATUS AND UPDATE OF DECOMMISSIONING POWER REACTORS AND
MATERIAL FACILITIES AND ISSUES

20 Years of the License Termination Rule: Status and Update of Decommissioning Power Reactors and Material

FACHTTIES ANO ISSUBS ...ttt b bt bbb h £ bbb 8 £ e £ b b h s b b h a8 E e b bbb £ e e bbb bbbt b et n e ebenn 3856
Christepher McKenney

Status and Update of Decommissioning Power Reactors and Material Facilities and ISSUES...........cccoeiriririneiienininneeenessieeenne 3862
Bill Barley

Some International Perspectives on Decommissioning Trends & ChalleNges...........ccciiiiriiinnnee e 3867

Simon Carroll

SESSION 090 - THE STAKEHOLDER'S VOICE — THE IMPACT OF CITIZENS AND REGULATORS ON
RADIOACTIVE WASTE ISSUES

Engaging the Public on Complex Issues: Communication Challenges and Solutions - 17521..........ccoueeiinnnineieneseeees e 3872
Yvonne Levardi

Geographic Information Systems as an Opportunity for Engagement in Environmental Data Analysis for Nuclear

WWASEE MANAGEMENT = L17505.......cucueuiiiriieteieteteet ettt bbbt a et bbb bt bbb b e b b h s e R b h R £ £ e E e E b bt E bbbt s bbbttt ebn 3877
Arthi Nadhan, W. Sam Nutt, Kyra Dvorak, Cloee Grainger, Margaret MacDonell

Creating a Dynamic Advisory Board Public at the Savannah River Site Citizen Advisory Board Meetings - 17054 ...................... 3883
Nina Spinelli

Controversial Projects and Potential Implications for the Consent-Based Siting of Nuclear Waste Management

FACTITIES = 17345 ...ttt bbbt h bbb b0 e b bbb b e E £ s E bbbttt bbbt 3908

William Nutt, Tyler Giacalone, Natalia Saraeva, Robert Howard

Considerations for Involving Citizen Science in an Integrated Waste Management System - 17506...........ccccverrirenininnncicnenenens 3923
W. Sam Nutt, Arthi Nadhan, Margaret MacDonell, William Nutt, Jay Jones

A Comparison of Social and Economic Engagement Approaches: Lessons from Recent International Radioactive

WVASEE PIOJECES = LTAT8 ...ttt ettt sttt bttt bbb s £ £ bbb e s £ £ b4 e b e b e £ £ 4 £ e b e b e R e R £ £ 4 £ e b b e R e RS A £ e b e b e b e b et e e b b e b e b et st e b e b e et bt ebaban 3934
Sean White, Eric Knox, Rachel O'Donnell, Marvin Stemeroff, Cip Wingrove

The Radiation Unit is Difficult for the General Public to Understand — An Easier Alternative Unit is Required -

L7223 ettt b £ £ AR E kb £ b £ £ £ AR R A e b b e A £ S e £ £ LA e R e R b £ e b £ e S £ LA LR Eehebeb £ e R £ S LA LR e b e b e b e bbb Rt AR A b b etk e bbb e s bbbt 3946
Kidoo Kang, Yuho Weon

SESSION 091 — ER POST CLOSURE CHALLENGES AND LONG TERM STEWARDSHIP/LEGACY
MANAGEMENT - (1/2)

Long-Term Stewardship at HANTOrd - 17023 ..ottt bbbt e bbbt bbbttt 3967
Rick Moren

Radionuclide Migration at a Plowshare Program Site: The Gasbuggy Underground Nuclear Test Site, San Juan

CoUNLY, NEW MEXICO = L7019 ...ttt ettt ettt b e b et b bbb e bbb £ 8 E b b s £t E e bbb eh £ e e bbb s e bbb b et b et et 3979
Clay Cooper, Jenny Chapman, Rex A. Hodges, Jalena Dayvault

Post-Closure Environmental Sampling and Inspection at the Amchitka Island, Alaska, Site - 17251........cccccuvvrevinrirerinseiererennnns 3994
Paul S. Darr, Mark Kautsky

Terrace Geochemistry at the Shiprock, New MexXico, DiSPOSal Site - 17232 ........ccouiruriiiiininireeiririsieie ettt 4005
Mark Kautsky, David Miller, Anthony Ranalli, David Dander

Long-Term Stewardship at a Former Uranium Mill Tailings Site in Riverton, Wyoming - 17090..........ccccorrieeiinnnnseniessenenes 4020

Bill Dam, April Gil, Raymond H. Johnson, Sam Campbell, John Bargar, Mary Picel



Use of Groundwater Flow, Solute Transport, and Geochemical Modeling To Evaluate Long-Term Nitrate Plume
Concentrations Following Phreatophyte SOUrce CONTIOl - 17262...........ccceeiiiiiiuieieieisisisieieieseesssse et sessssesesesasassssssesesessnenes
Raymond H. Johnson, Angelita Denny, Alan Laase, William Waugh, Anthony Ranalli, Rich Zinkl, David Dander, Joey Gillespie

Using Prescribed Fire to Manage the Fernald On-Site Disposal Facility Vegetated Cap - 17401..........cccccovvvnnniccnennnnncnens
Susan Smiley, John Homer, Harold Swiger

SESSION 092 - CHARACTERIZATION AND REMEDIATION TECHNOLOGIES FOR COMPLEX AND
COMINGLED CONTAMINANTS

Removal of Technetium-99 on lon Exchange Resin — A Case Study at 200 West Pump and Treat - 17303.........ccccoovrrenenennninnns
Bill Barrett, Mark Carlson, Jennifer Kersh, Andrew Esparza, Greg Bergquist

High-Resolution Characterization of Co-mingled Contaminants in the Deep Vadose Zone, Hanford Site, WA -

L7387 etttk h £ b bR R £ b b E R e £ £ £ e bR SR e R £ £ e A e b e R LR e £ eE e b b SR eR S AE £ b eheE SR £ £ R A eE SR e AL E AR e b e b e R eR £ £ AR e b b e R e RSt R b e b e b et bt eb b e e
Sarah Springer, Bruce Williams, Farah Elloy, James Hanson

lodine Speciation Across the Length of the Hanford 200-UP-1 Operable Unit Radioiodine Plume and

Biogeochemical Drivers Of SPECIAtION = L17270.......ccoouiuiruieiiiieieiee sttt etttk b e bbbt b bbbt st b bbbt bbb e b e e bbb
Brady Lee, M. Hope Lee, John McDonald, Shelby Brooks, Michael Truex, Nikolla Qafoku, Jim Szecsody

SESSION 093 — D&D - POSTERS

CdZnTe Detector Using for Characterization MR Water Cleanup System Before Dismantling. - 17005...........ccccceevrvvvrreeierernnnnns
Alexey Stepanov, lurii Simirskii, Ilia Semin, Anatoly Volkovich, Vyacheslav Stepanov, Victor Potapov

Graphite Research Reactor (RFT) Spectrometric Investigation During Dismantling. - 17006 ..........cccoceveiiiinnnneieninenseee s
lurii Simirskii, Alexey Stepanov, llia Semin, Sergey Smirnov, Anatoly Volkovich

Lessons Learned From Implementation of International Structure for Decommissioning Costing (ISDC) of

NUCIEAT INSTAIATIONS = L7198.......cuiiiiieeeieieiereete ettt sttt s sttt s e bR et s e s e b e R et e b e b e R e s e e e e e b e ke b et ek bebeRe et ses et enene s esetenan
Vladimir Daniska, Matej Zachar

The Reactor Graphite Handling - Problems and SOIULIONS - 17208 ...........coeiiiiiiieieeirseieee st
Yury Pokhitonov, Mikhail Kirshin

Code eOMEGA - Decommissioning Costing of Nuclear Facilities Based on the ISDC - 17230.......c.ccceveveiiinninsereerenesiseeseeenens
Tomas Hrncir, Matej Zachar, Vladimir Daniska, Dusan Daniska, Peter Zubcak

Waste Minimization of HyBRID Decontamination ProCess = 17060.............ccieueiriiiiiieieieiissiessieee st csneens
Sang Yoon Park, Hui-Jun Won, Man-Soo Choi, Seon Byeong Kim, Wang-Kyu Choi, Jeikwon Moon

How Useful Are Imaging and Remote Sensing Technologies in Decontamination & Decommissioning? - 17363...........c.cccveeene.
Alexey Stepanov, Oleg lvanov, Anatoly Volkovich, Victor Potapov, Vyacheslav Stepanov, Vitaly Lukyanov

Assessment on Transport of Radioactive Species from Nuclear Facilities - 17079 ........ccccvviirveeieiinnsseee e
Byung-Seon Choi, Kwan-Seong Jeong, Seon Byeong Kim, Jeikwon Moon, Byung-Youn Min, Jin-Myeong Shin

VOLUME 7

SESSION 094 — SPECIAL TOPICS AND TRACK CROSS CUTTING TECHNOLOGY TOPICS - POSTERS

Proposal of a Categorization of Disused Sealed Radioactive Sources with a View to Safety - 17285 ........c.cccovvvveieninnnsciercenenns
Paloma Suzane Cabrera, Eduardo Ferreira, Julio Takehiro Marumo, Roberto Vicente

Department of Energy Training Institute Improves Delivery of Training - 17040..........cccoiiriiiiineeersie s
Ted Giltz

A Practical Application of Integrated Systems Engineering and Project Management on a Complex EPC Project -

L7207 ettt bbb bR £ £ b b E R £ £ £ e bR oA e R £ £ e A e b e R e RS £ eE e b b SR e RS AE £ b ebeE e £ £ R A eE LR oA LA EeE e b e b e R eR £ £ eE e b b e R e R e e R b ek e b et e b bbb e e e
Anthony Prod'homme, Frank Curtolo

Test Methods for Cementitious Seal Materials for Borehole DiSP0oSal - 17352 .........ccociiiiiniiciinrsieeee et
Christine Langton, Michael Williams, Eduardo Ferreira, Jlio Takehiro Marumo, Roberto Vicente, A. J. Duncan

Effective Elastic Coefficients for Reinfoced Composite Material - 17029...........ccccoviiiiiiii e
Cheo Kyung Lee, Sothee Lun, Sung Paal Yim

Calculation of Permeability for Granular POrous Media = 17030........ccoiururiiriiririeeienesirisie ettt
Cheo Kyung Lee, Seang Se Be

Thermal Modeling Study for Geologic Borehole Conceptual DeSign - 17148 ...........ccceiiiiiiieiinirseeee st
Christine Langton, Si Lee, Christopher Verst, Julio Takehiro Marumo, Roberto Vicente, Eduardo Ferreira

SESSION 095 - PANEL: WEDNESDAY — US DOE FEATURED SITE: WEST VALLEY NEW YORK

West Valley DEMONSIFALION PFOJECT .........cciiiiiieiiiiciititi sttt bbbttt b bbbt
Bryan Bower

VItrification FaCIlity DEMOIITION ........ociuiuiiiiiiicte et b bbb bt e bbb e bbb bRt b bbbt bbb e b e e b ebeban
Craig Rieman

Demolition of the Main Plant Process Building at the West Valley Demonstration Project ........ccccvveeierinieseieinnensessnesesseenens
Scott Anderson



The Future of the West Valley DeMONSEration PrOJECT.........cviiiiiuiiciiiiiiiniitctieiee et 4267
Bryan Bower

THE SENECA NALION .......oiviiieeiectitcte ettt sttt e te b s et et e e be e eb et ebe s e se s et a4 e s e et e s s esessesess e b e s et et es e s e s e es e st ebess et esb et et esessenesseneeseneebenes 4272
Anthony Memmo

SESSIONS 096 — PANEL : KOREAN SPECIAL CHALLENGES AND OPPORTUNITIES: A PROBLEM
SOLVING & MATCH-MAKING SPECIAL SESSION

Decommissioning Plan for Kori Unit 1 - RV/RVI SEgMENTATION .........c.cueiiiiiiiieiceiiiiseiee et 4274
Young Hwan Hwang
Waste Management I1SSUES 0N KOFEAN NPPS ... e 4282

Ji-Hoon Lee

Heavy Components Dismantle Technology and Replacement Experience in Doosan for the Preparation of Kori#l
DIECOMIMUSSIONIING ...ttt bbbt bbbt bbb b thch bbb b E bbb b4 b e £ e b E bbb bbb bbbttt 4296
Hee-Dong Sohn, K. S. Park, W. J. Han, H. W. Kim, H. S. Im, S. H. Lee, C. S. Kong, J. G. Byeon

SESSION 097 — PANEL: PROGRESS ON DEEP REPOSITORY PROGRAMS AROUND THE WORLD

Update on Implementing Geological DiSposal iN the UK ...t 4309
Bruce McKirdy

Progress on Deep Repository Programs AroUnd the WOTI ...........cccvieieiiiissciesises ettt sasenees 4315
Andrew Griffith

RepoSitory Program iN FINTANG ..ot bbbt b e 4317
Sami Hautakangas

Progress on Deep Repository Programs Around the World. The SWedish Case. ... 4321
Carl Reinhold Brakenhielm

ANDRA UDUALE .....ovoriieieie iR 4325

Patrick Landais

SESSION 098 - GLOBAL INSIGHTS INTO HLW/ USED FUEL DISPOSAL SITE SELECTION AND
DEVELOPMENT

Site Selection Restart in Germany — Results of the Site Selection CommISSION - 17017..........ccccoiiiinnniiieeen s 4335
Bruno Thomauske, Frank Charlier

The Proposed Operations Master Plan of CigB0 = 17013 ..ottt ettt b bbb en s 4343
Patrick Landais, Pascal Leverd, Frederic Launeau

End of the (Fuel) Cycle: What can South Australia Learn From the World? = 17047 ...........cceeeiinneeieinns e sessseesessssesens 4352

Peter Palmato, Magnus Nydén

SESSION 099 — PANEL: CHALLENGES IN DOE HLW TANK MANAGEMENT: MAKING PROGRESS UNDER
DIFFERING STAKEHOLDER AND REGULATORY ENVIRONMENTS

Challenges in DOE HLW TanK MaNagEMENT.......c.cuiriiiiiiiieieieiiininit ettt s ettt b sttt bbbttt snbenas 4361
Kenneth Picha, Karthik Subramanian

West Valley Demonstration Project Guide to Successful Waste ShIPMENTS...........ccooiiiiiicre s 4363
Daniel Sullivan

Making Progress Under Differing Stakeholder and Regulatory ENVIFONMENTS ............ccoiiiiiineciiisceese s 4370
Jean Ridley

Progress in High Hazard Risk Reduction @ Sellafield .............cccoiiiiiiiiiicce e 4374
Graham Jonsson

Idaho's Experience with Tank Waste ManagemENT ..............cciiiiiiiiireie ettt b bt b bbbt s sttt nene 4379

John Zimmerman

SESSION 100 — SPENT OR USED NUCLEAR FUEL: APPROACHES AND TECHNOLOGIES

A Proposed Path Forward for Standardization = 17131L.........cccciiiiiieeeiises ettt sa st e e s nsese e e e neesanan 4385
Josh Jarrell, Robert Joseph, Riley Cumberland, Robert Howard, William Nutt
Extended Storage of High Burn-up Fuel Cask R&D Project - 17145 .......coccciiiiiiiiccieie ettt 4398

Don McGee, Gary Clark

Material Investigation and Long-term Sealing Behavior of Helicoflex® Metal Seals Used in Containers for Spent

N TU T T U N I 1 OSSR 4409
Tobias Grelle, Dietmar Wolff, Ulrich Probst, Matthias Jaunich, Holger Vélzke

Integrated Solutions for Interim Used Fuel Management: From Pool Unloading to Safe Delivery to Recycling or

REPOSITONY FACHTTIES = 17235........oiiiiieticici ettt b bbb bbbttt bbbt 4417
Jayant Bondre, Catherine Shelton, Dennis Lang



Drying Model for FUKUShImMa FUEl DEDIIS - 17489 ........c.coiiiiiiiiieieiiiri ittt bbbttt 4426
Martin Plys, James Burelbach, Sung Jin Lee, Robert Apthorpe

New Approach in Fissile ASSaY USING LSDS = L17076........ccuouurrieeiiririeieieiest sttt st bbbt e e b bbb st s st b et e ne e s e ebenas 4435
YongDeok Lee, Ju Young Jeon, Yaron Danon

Further Development of an Execution Strategy Analysis (ESA) Capability and Tool for the Management of Spent

NUCIEAE FUBH (SNIF) = L7146 ...ttt bbb b b4 bbb £ £ £ b e b2 Rt £ £ £ b b e Rt R £ 4 £ e £ e b e b e b et e b b e b e b et bt eb et ettt ebeban 4442
Natalia Saraeva, William Nutt, Ralph Stoll, John Greeves, James Voss, lan Miller, William Mozingo, Alan Keizur, Alyssa Neir

SESSION 101 - GLOBAL USE OF CEMENTITIOUS WASTE FORMS FOR LLW/ILW

The Effect of Ettringite on Cementitious Waste Form Development for Low-Activity Waste - 17170.........ccccccvrirrreininrnrrneinnennns 4455
Sarah Saslow, Wooyong Um, Gary L. Smith, David J Swanberg, Rahul Sahajpal
Preparation, Performance and Mechanism of Tc and | Getters in Cementitious Waste FOrms - 17124 ..........ccccocvveevvninneeierenenenns 4467

Matthew Asmussen, Carolyn Pearce, Amanda Lawter, Brian Miller, Jim Neeway, Bethany Lawler, Gary L. Smith, Jeffrey Serne,
Nikolla Qafoku, David J Swanberg

Solidification/Stabilization of Liquid Oil Waste in Metakaolin-based Geopolymer - 17209 ...........cccoeriieeiinnecsieeeseeens 4481
David Lambertin, Fabien Frizon, Arnaud Poulesquen, Vincent Cantarel, Fabrice Leroux, Guillaume Renaudin

Retention of Cr in Metakaolin-based Geopolymeric Materials Under Oxidation and Carbonation - 17453............cccoceeoevninnnnnnns 4491
Ofra Klein-BenDavid, Janelle Branch, Peng Zhang, Gabriela Bar-Nes, Michal Arbel-Haddad, Rossane Delapp, David Kosson

Selection of Binders for a Reactive Metal (Tungsten) ENCapsulation - 17211 ...........ccceiiiiriieiienirineeee e 4506

David Lambertin, Céline Cau dit Coumes, Fabien Frizon, Christelle Decanis, Charly Lemoine
The Pretreatment and Immobilization Test on the Greater than Class C Spent lon Exchange Resins from Taiwan

RESEAICN REACTON = L7177 ...ttt b bttt e bbb £ bbb £ e b b h £ b e b bR R £ b bbb et b bbb bttt b b bt eebenis 4515
Wei Hsiang Lin, Chun Ping Huang, Wan Fen Huang

Applications of Cementitious Materials Within the DOE CompleX - 17548 ........cccoviriiiiiiiitcriees e 4526
Devon McClane, Elizabeth Hoffman, Amy Ramsey

Low Temperature Waste Form for Supplemental Immobilization of Hanford Low Activity Waste - 17485 ...........cccoveeeneninnnnnnns 4539

David J Swanberg, Alex Cozzi, Nikolla Qafoku, Matthew Asmussen

SESSION 102 — RADIOACTIVE TRANSPORT PACKAGING DESIGN

Development of Type A Special Form Transport Packagings - 17073 ... eseesesesse s sssesesesessssssssesssssssseseses 4558
Sharon Robinson, Bradley Patton, Kevin Felker, Mitch Ferren, Steve Sherman, Angela McGee

Thermal Analysis of a Pipe Over-pack Container with a Combustible Waste Matrix for Los Alamos National

Laboratory - 17307
Jude Oka, Timothy Stone, Pau

ike L. Caviness, Mark P. Croce

Aspects of Assessment of Packages with Wood Filled Impact Limiters During Fire Tests - 17191........ccccovvvniriccninnnnccees 4577
Martin Feldkamp, Marina Erenberg, Marko Nehrig, Claus Bletzer, Andre Musolff, Thorsten Schénfelder, Frank Wille

Using FENOSOL ™ Phenolic Foam as a Shock Absorber for Type B Packaging - 17256..........cccccorrriiinininieee e 4589
Jared Bower, Thomas Garnier, Alain Joudon

Hydrophobic Filter Material for Nuclear Material Transportation and Storage Containers - 17518 .......c.ccococveivivvernesennnresseennns 4598
Kirk Reeves, Tristan Karns, Brian Scott, Paul Smith

Development of a New 48 Inch UF6 Cylinder OVEIrPACK - L17476........cccovviiieiuiieiiiinisini ettt 4605
Tanya Sloma, Philip Sewell, Andy Langston, Arefaine Wegahta

Use of Ductile Iron for Radioactive Waste Packaging and Shielding in the United States - 17278 ........cccccoiiirieiennnnseieneireens 4616

Michael Snyder, James Georgeff

SESSION 103 — KEY ASPECTS OF D&D OF NUCLEAR POWER PLANTS - WORLDWIDE

International Developments on Uncertainties in NPP Decommissioning Costs and Planned Work on

Benchmarking at the OECD-NEA = L7074 ..ottt ettt b et e e b b st e b bbbt b bbb bttt bbbttt ene s 4622
Simon Carroll

EPRI Report: Guidance in the Use of Robotics and Automation for Decommissioning Nuclear Power Plants -

L7440 ...t E R 4636
Richard Reid, Richard McGrath, Phung Tran

Use of Nuclear Divers in Decommissioning of Spent Fuel Pools/Ponds in the United Kingdom - 17431 ........ccccceovvvvvvvncinnnnnsnsienenns 4645
Allen Neiling

Strategic Aspects on Waste Management in DeCOMMISSIONING - 17224 ..ottt 4653

Arne Larsson, Gunnar Hedin, Niklas Bergh, Per Lidar, Thom Rannemalm, Sofia Eliasson
Vattenfall Decommissioning Planning in Sweden - 17544
Gunnar Wikmark, Lars Bjornkvist, Veronica Wejander, Magnus Reinsjd, Henrik Stridsman

Upfront Update on Barseback 1-2 Reactor Internals Segmentation Project - 17382.......cccccvuveeeiiinineeeennsesseeeesessssssssenesesssesseses 4676
Joseph Boucau, Per Segerud, Stefan Fallstrom




SESSION 104 - FORMERLY UTILIZED SITES REMEDIAL ACTION PROGRAM (FUSRAP) AND US ARMY
CORP OF ENGINEERS PROJECTS

Phytoscreening for Volatile Organic Compounds in a Clay-based Glacial Till at the Niagara Falls Storage Site,

NEW YOTK = L7372 ..ottt sttt ettt sttt ettt e b e s et e b e s e s s e s e et e ss o2 es s a4 e s s ek e s e s e s esessese et e s e et e s e et e s ebessebe e s ebe et et e et ese et esseae e ebe st ebensetesbenesnens 4688
William Frederick, Shaina Souder, Matthew R. Masset, Neil Miller

Overcoming Vicinity Property and Ground Water Challenges at the FUSRAP Middlesex Sampling Plant Project -

L7529 ettt b et et Ee bRt E e e Rt e Rt e At e Rt e ebe A Ee ke eR e Rt ek £ eReeR e eR £ oA £ e b e EeAe AR e AR e e R e eR e e R e e R e e e e b e R b e eAe A b e Eeebe e R e e Rt e Rt e Rt e Rt et e tenbe it ntn 4699
Helen Edge, David Hays, Ann Ewy, Dan Kennedy

A Retrospective Assessment of Correlation Between Occupational & Public Radiation Protection Programs

Performance Metrics at @ FUSRAP SItE = 17546 ..ottt sttt bbb bbb bbbt b bttt bbb 4713
Michael Winters, Nick Berliner, David Hays, Jough Donakowski
Formerly Utilized Sites Remedial Action Program - Program Update = 17530 .........ccevieriririreneniniseeereseses s sesssessssesesesssssseses 4719

Ann Ewy, David Hays, Nicki Fatherly

A Comparison of Select USDOE and USEPA Risk and Dose Assessment Tools Utilized at Two FUSRAP Projects -

L7388 ..ot E R R AR E SRR RS E R SRR e R SRR £ R R SRR AR SRR R R R R R R e R bRt r e 4723
David Hays, Ann Ewy, Jough Donakowski

Statistical Tools and Lines of Evidence Used to Differentiate FUSRAP/Non-FURAP Related Material at an

INACTIVE LANGFIIL = L7553 ... .coiiiiiisieieieiist ettt sttt e et es et e et e st e se e e a2 s e s e e s e s e b e R e s e s s et e s e s e s e e e et e s e R et e e e s et en e e s s ntntenenen 4734
AmyMarie Accardi-Dey, Ann Ewy, David Hays, Richard Califano, Ed Dudek, Theodore Rahon
FUSRAP Maywood Site-Remediation of Redstone Park, Lodi, NJ - 17534 ... 4748

James Moore, Andrew Mills, William Kollar, Ann Ewy, David Hays

Considerations and Lessons Learned from the Use of Gamma Spectrometry Systems at FUSRAP Project Sites -
LTAB9 . hE b h £ E R R R b e h L E e h e E R b £ h e h e h R bbb E bbbttt 4762
Brian Tucker, Michael Winters, David Hays, Doug Black

SESSION 105 - GLOBAL EXPERIENCE OF RECORDS, KNOWLEDGE AND MEMORY (RK&M)

Re-evaluation of Waste Isolation Pilot Plant's Passive Institutional Controls Program - Status - 17116 .........cccccenvnrrcninnnnnenes 4768
Russell Patterson, Thomas Klein, Mindy Toothman

Ethical Considerations in Determining the Societal Investment in Warning Future Generations about Latent

Long-term Risks from Radioactive Waste Disposal FaCilities - 17058 ...........ccouieeiiiiiriieiesreeicee e 4775
Thomas Klein, Robert Watson, Russell Patterson, Abraham Van Luik

Launching a Research Archive for FUSRAP Site RECOIUS = 17057 .......cceiviiiiieieieiirisisieisesessseseeeseesesssseesesessssssssssesssessssssssesssssssseseses 4789
Ed Parks, Bob Walker

Practical Considerations for the Implementation of a World Information Library (WIL) - 17112........cccoviiiiinnnnniccceenns 4799

Robert Watson, John Callicoat, Russell Patterson

SESSION 106 — PANEL: ENGAGING THE PUBLIC THROUGH INTERPRETATION AT LEGACY SITES

US Department of Energy Grand Junction, Colorado Office Past, Present, and Future: From the Manhattan
Project to the AtOMIC Legacy LEAINING CENTET .......cooiiiiiieiiiiririeteiee ettt ettt b bt e e e bbb b e e s e e b b e b b et b bbb e et b b et e b e et 4805
April Gil, Jalena Dayvault, Padraic Benson, Sam Marutzky

Engaging the Public Through Interpretation at Legacy Sites: Visitors Center at Fernald Preserve and Mound

COlA WK DISCOVEIY CRINTEN .....eeteitiiiseeteietete ettt ettt ettt et b ke s es e e se e b b e b a8 e e £ e £ b e b e b2 st £ £ £ e b e b e Rt A £ A e e E e b e b eb 2R e e e e b b e b e b e e e et e b e b b e sttt b et e be e ne e es 4815
Susan Smiley

Manhattan Project National HIStOFICAI PAIK ...t 4828
Tracy Atkins

The Manhattan Project National Historical Park: Engagement and Interpretation in the Energy Communities......c....c.ccccceevrunna. 4837

Amy Fitzgerald

SESSION 107 - ROBOTICS AND REMOTE SYSTEMS - NUCLEAR ENVIRONMENTS: S/W & OS, SENSORS
& KEY DRIVERS - (4/5)

Overview of the Carnegie Mellon University Robotics Institute DOE Traineeship in Environmental Management -

L7493 .. bR 4848
William Whittaker, Nathan Michael, Martial Hebert

ROS-DOE: Leveraging Open Source Robotics Software for the DOE-EM MisSion = 17181 ........cccvirireininininieee s 4855
Mitch Pryor, Paul Hvass, Paul Wood, Morgan Quigley

VOLUME 8
The Future of Robotics/Remote Handling Solutions for the Nuclear INAUSEIY - 17347 ........ccciiiiiiciineeee e 4870
Marc Rood
Advanced Teleoperation and Shared Autonomy for Nuclearized Robotic Systems - 17333 .......ccccoovireeiinininrsee e 4879

Geoffrey Hollinger, Camille Palmer, Todd Palmer, William Smart



Telerobotics Requirements for Remote Handling in Nuclear Facilities - 17538 ..o 4892
Manuel Ferre, Sofia Coloma, Jose Brefiosa, Luis Rubio

SESSION 108 - NUCLEAR POWER PLANT WASTE CHARACTERIZATION ONSITE SNF/UNF STORAGE
AND FAILED FUEL HANDLING

Westinghouse Quiver — A Simple and Safe System for the Complete Handling and Storing of Failed BWR and

PWR Fuel ROAS aNd Fragments = 17049 .........ccciiiuiiiiiticitieteiet sttt bbbttt bbbttt bbbttt sttt 4903
Holger Lapp

Swedish Solution for Reconditioning, Transport, Interim Storage and Final Disposal of Failed Fuel - 17024............cccccccovveeenne 4908
Anna Wikmark

Optimization Scheme for Establishing Queues for Shipment of UNF from Shutdown Reactor Sites - 17554 ..........ccccccoveecniennenn 4917
Sven Bader

Dry Storage of Encapsulated Defective Fuel Rods at Doel 1&2 in Belgium - 17581 ... 4924

Vanessa Vo Van, Anne Boogaerts, Inge Suls, Nathalie Allimann, Kay Muenchow

SESSION 110 - PANEL: THURSDAY AM - US DOE FEATURED SITE — PPPO LEXIINGTON, KY
(PORTSMOUTH & PADUCAH)

Portsmouth/PaduCai ProjeCt OFfiCe.........ouiuiiiiiiiieicieti ettt bbbt e b bbb e bbbt b bbbtk bbbt et 4933
Robert Edwards

SESSION 111 — PANEL: CONSOLIDATED INTERIM STORAGE OF USED NUCLEAR FUEL — A DRAFT DOE
SITING PROCESS AND HOW PRIVATE FUEL STORAGE CAN CONTRIBUTE

Interim Storage of Used Nuclear Fuel - A Draft Siting Process and How Private Fuel Storage Can Contribute ...............cccccooeene. 4968
Andrew Griffith

WCS Consolidated Interim Storage Facility: HOW WECS CONTIIDULES.........ccovcviieeiiiiisieeeeesie et ssesenes 4970
Michael Ford

HI-STORE: A Consolidated Interim Storage Facility for Used Nuclear Fuel and HLW...........cccccoiiiiiinniiciceeee e 4980
Joy Russell

Long-Lead Planning for a Future Spent Nuclear Fuel Transportation Campaigi ..........cccooreeeiinnieeeen s 4986
Erica Bickford

Radioactive Waste from 100 t0 100000 YEArs iN 10 MINULES ..........ccoiiiiiriiieiieerceeee et ssnnes 4990
Jan Boelen

Management of Nuclear Fuel in the UK: Past, Present and FULUIE ... 5006
Tim Tinsley

SESSION 112 — PANEL: THE FUTURE OF CONSENT-BASED DISPOSAL SITING DISCUSSION OF THE
ALTERNATIVES

The Future of Consent-Based Disposal Siting and Discussion of the AIEINALIVES ...........ccoveeiirineciee e 5013
Andrew Griffith

Consent-Based DiSposal Siting iNThe UK ...ttt a et es e sa et s e s e s et st et e b e e e s s et e e e nsesns 5016
Tom Wintle

Disposal of High - Level Radioactive Waste in Germany - Lessons Learned from a Federal Approach to Organize

2 NON-Biased Site SEIECTION PTOCESS ........cviueiieirrieieicie ettt 5023
Stefan Wenzel

Consent-based Siting for the Long-Term Storage of Used Nuclear Fuel in Canada ... 5030
Bob Watts

SESSION 113 - HLW IMMOBILIZATION PROCESSES AND FACILITIES

SRS’s Defense Waste Processing Facility — The Nation’s Only Operating Facility — Completes 20 Years of

RAAIOACTIVE OPEIALIONS = L7407 .....eiiiieiteieiiiieieteietet ettt ettt sttt e st e s b e b eb e e s e e b b e b e Re s £ e £ e b e b e R e £ e s £ e b e b e R e RS s E e b b e b e b e At e b b e b e bt et b e b eb e b et et eeebenan 5037
Vijay Jain, Mark Schmitz, Thomas Foster

Implementation of Glycolic Acid Flowsheet in the Defense Waste Processing Facility (DWPF) - 17348 .........cccccovieieiennnnccnenne 5053
Aaron Staub, Spencer Isom

Progress Updates for the Hanford Waste Treatment and Immobilization Plant Project - 17275 ......cccocoveiiiininnsceninnsseeeees 5061
Joanne Grindstaff, William Hamel

Direct Feed Options for Hanford High Level Waste Vitrification - 17318 ..........cccoi i 5068
lan Pegg, Keith Matlack, Wing Kot, Innocent Joseph

Nuclear Liquid Wastes Calcination: The High-Level French EXperience - 17184 ..........cccooiieeeiiinneeeesnsseee st 5083
Régis Didierlaurent, Alain Ledoux, Catherine Veyer, Sophie Schuller, Anabela Rodrigues

Mixed Metallic and Organic Transuranic Waste Incineration / Vitrification - 17539 ..o 5098

Christophe Girold, Patrice Charvin, Isabelle Hugon, Sabah Ben Lagha, Stephane Catherin



De-nitration Process in Glass Melter Off Gas Treatment System - 17092..........cccouiiiiiiiin e 5108
Tomoe Takahashi, Akira Maeda, Kiyoshi Yamashita

Vitrification of Sellafield Wastes with High Metallic Magnesium Alloy Content - 17495 ... 5121
Bradley Bowan, Keith Matlack, Wing Kot, Hao Gan, lan Pegg, Eric Smith, Innocent Joseph, Sean Morgan, Robert Nichol

SESSION 114 - HLW TREATMENT PLANTS: STARTUP AND OPTIMIZATION

Resolution of Technical Issues at the Waste Treatment and Immobilization Plant Pretreatment Facility - 17281........c.cccceevvveneee 5134
Langdon Holton, William Hamel, Isabelle Wheeler

Full-scale Vessel Testing of the Standard High Solids Vessel for the Hanford Waste Treatment Plant Pretreatment

L Uo7 TSRS 5140
Michaela Trenidad, William Hamel, Langdon Holton, David Kosson, Craig Myler, Russell Daniel, Scott Monson, Lincoln
Griswold, Nathan McAdams, David Dickey, Richard Calabrese

Actinide Removal Process Modified Flowsheet Demonstration: Filter Only Operation - 17415..........cccccvvniiieieiennnseeeesrees 5146
Azadeh Samadi, Taylor Demeter

SESSION 115 - MECHANICAL EXAMINATIONS IN SUPPORT OF US DOE TANK FARM OPERATIONS

Evaluation of Nonmetallic Components in the Hanford Waste Transfer System - 17287 ..........coccvviiicinnnnicceeesie 5153
Dwayne McDaniel, Amer Awwad, Jose Rivera

Comparison of Exhibited Wear in Tefzel®, Kynar®, and UHMWPE Valve Seats Exposed to Cyclic Operations

WL ADFASIVE STUITY = L7519ttt bbbt b bbbt b bbbttt 5162
Carl Enderlin, Harold Adkins Jr, Jason Engeman

Integrity Assessment of Hanford 242-A Evaporator Facility E-A-1 Reboiler Vessel via Fluorescein Liquid Tracer

TESE IMIEENOAS = 17357 ...ttt bbb bbb £ bbb e bbbttt 5177
Zabrina Smith, Jennifer Kadinger
Failure Evaluation of Savannah River Site High-Level Waste Evaporator 242-25H — Part 11 - 17353 .........ccccooeieiinnnnneneneisnenns 5189

Charles Keilers, Bruce Wiersma, John Schwenker, Thomas Yamamoto

SESSION 116 — ROUNDTABLE: WASTE MANAGEMENT ENERGY FACILITIES CONTRACTOR
OPERATING GROUP (EFCOG)

Waste Management Working Group FY2017 EFCOG Winter WOrKSNOP..........cciiiiiiciirnicce et 5202
Sonny Goldston

Proposed Technical Standard for Dry Active Waste Characterization ... 5213
Daniel Dilday

UPAALE PET WOIKING GIOUP ...vuiuiuiiiiteieieitsisteietese ettt e be bt bebebes e e se e b et e b e b e s £ e £ e b e b e Re £ E s £ e b e b e R e R £ 1E e b e b e b e b et e b e b e b e b e bt b et et e b e ettt ebeban 5216
James Portsmouth

Safely Delivering DOE’s Vision for the East Tennessee Technology Park MiSSION ..ot 5220
Daniel Macias

Hanford Site - Plateau Remediation Project Update - March 2017 ..ot 5222
Connie Simiele

EFCOG Waste Management WOrking Group UPGALE ...ttt sttt 5226
Scott Anderson

Waste Management Challenges at the East Tennessee TeChNOIOgY Park............cccoooiiiiinnecinseee s 5228
John Wrapp

SESSION 117 — NEW DEVELOPMENTS IN CHARACTERIZATION SYSTEMS AND EQUIPMENT FOR
LLW/ILW

Developing High-Energy Laser-Driven Bremsstrahlung Radiation Sources for Imaging and Analysis of Nuclear

WVASEE PACKAGES = 17300 ......euiiieteieieiirieiet ettt ettt b ettt b bt s e e bbb st £ bbb b e b e bR s e A £ e R b h R E e b e bbbt e bbb bt bbb bt n b ebis 5232
Christopher Jones, Ceri Brenner, Camilla Stitt, Chris Armstrong, Seyed Mirfayzi, Hamad Ahmed, Nicholas Butler, Adam
Higginson, Haris Paraskevoulakos, Anna Adamska, John Jowsey, Paul McKenna, Satyabrata Kar, Thomas Scott

Materials ldentification System for 200 liter/55 Gallon Waste Drums Using Computer Tomographic Techniques -

L7LB2 ettt r et h et R Rt £ bR Rt e £ R R e Re R eSS e R e AR e e AE SRR SR e RS £ £ R e R e R et eE S SR e RS AL A e e S e R e ke R eR et E e bR e R e R e ettt b ettt et e Rene e e s 5249
Stephen Halliwell, Joe Harvill, Shelly Martinez, Dan Schneberk

High Resolution Scanning Configurations for the Canberra Tomographic Gamma Scanner - 17323 .........cccoveveiennnnsenenennnenns 5277
John Kirkpatrick, Dante Nakazawa, Patricia McClay, David Petroka, Marcel Villani, Xavier Ducoux, Sasha Philips, Susan Smith

The Impacts of Source Location in Tomographic Gamma SCaNNING = 17324 ...........cccoeoiiirireeieieiririseeee s sessssssesesesens 5290

Sasha Philips, John Kirkpatrick, Dante Nakazawa, Patricia McClay, David Petroka, Marcel Villani, Xavier Ducoux, Susan Smith,
Lionel Tondut

Second Validation Testing of Canberra-Obayashi Mobile Type TruckScan Pre-production Unit - 17214...........ccccoeveoeninnnccnnns 5306
Frazier Bronson, Atsuo Suzuki, Masaru Noda, Naoya Takada, Keizo Yamasaki, Kazuaki Yoshimoto
A Collimated CZT Detector for Quantitative Gamma ASSAYS = 17250 ........ccucururrrieriririereeieesiseeseesesesessssesesessssssssssesesessssssesesssssssseseses 5319

Frazier Bronson, Wilhelm Muller, Jim Zickefoose, Cedric Herman



Performance Assessment of a New Gamma Spectroscopy Toolkit: Peak Doctor and the Spectral Nondestructive

YT VA P U 0 I TN o TR 1 TSP 5337
Alan Simpson, Randy Lucero
Mathematical Calibration of Modular Plastic Scintillators for Various Assay Applications - 17322 ..........ccccovvnecniinnnnnccnnens 5352

Babatunde Oginni, James Zickefoose, Frazier Bronson, Henrik Jaderstrom

SESSION 119 — CROSSCUTTING SUBSURFACE MASS TRANSPORT AND ENVIRONMENTAL
ASSESSMENT OF GEOLOGICAL DISPOSAL SYSTEMS

Realistic Geochemical Parameter Uncertainty for Performance Assessment Modeling - 17066 ............ccccoeorrrreienennisesenenessenieens 5366
Amy Jordan, Stephanie Fitchett, Katie Catlett, Daniel Levitt, Gregg Occhiogrosso, John Tauxe, Patti Meeks, Megan Higgs, Paul
Black

Understanding Uranium Binding Mechanisms and Speciation on Stainless Steel - 17462...........cccooviiciinnniecceeeseces 5383

Tim Kerry, Anthony Banford, Olivia Thompson, Tom Carey, Clint Sharrad

Evaluating the Impacts of Reactive Gas (Carbon Dioxide and Oxygen) Ingress on Leaching from Cementitious
WVASEE FOFMS = L7482 ...tttk kb ekt h e st 4 st b s ek b £ a8t A2 e h e e e bbb E e s £ bt A e e bt e e bt b e b e b e bt b et e b et ekt e e bt eb e b ebeneene 5392
David Kosson, Kevin Brown, Janelle Branch, Andrew Garrabrants, Hans van der Sloot

SESSION 120 — PANEL: INTERAGENCY COMMUNITY OF PRACTICE IN PERFORMANCE AND RISK
ASSESSMENT

Interagency Community of Practice in Performance and RiSK ASSESSIMENT............c.iriiiiiririiieiiririsieie e 5405
J. Scott Kirk

IAEA Safety Assessment Framework: MODARIA 11 Program OVEIVIEW.........ccuveueueeiiiireeeseriesisesssssssssssssssesssessssssssssessssssssssesesesens 5409
Andrew Orrell

Challenges for DOE LLW Disposal Performance ASSESSIMENTS..........c..ucueueriiiriiiiieiitieieretsiseses ettt sttt seesesenanas 5419
Roger Seitz

Development of a Stakeholder Engaged Structured Decision MakKing FrameworkK ... 5422
Paul Black

SESSION 121 — CHALLENGES AND OPPORTUNITIES IN TRANSPORTATION AND STORAGE OF SNFE

Adapting Community Impact Assessment for Nuclear Waste Transportation - 17273 ........ccccceeririrreeeininnnnesseseesesesesseesesesssssseses 5430
Fred Dilger, Bob Halstead, James David Ballard

Development of Rail Accident Rates for Spent Nuclear Fuel Rail Shipments - 17088..........cccccoviniiiiciin s 5443
Mark Abkowitz, Erica Bickford

Update on Development of a U.S. Rail Transport Capability for Spent Nuclear Fuel and High-Level Waste - 17138.................... 5453
Patrick R. Schwab, Matt Feldman, William Reich, Steven Maheras, Scott Dam

Section 180(c) Policy Implementation Exercise: MUItiple VIEWS = 17383........cccccoiiiiireiiiiinneeieesesiseeee s sessssssssesesens 5466

Elizabeth Helvey, Erica Bickford, Teresa Engelhart, Heather Westra

SESSION 122 - RADIOACTIVE CONTAINMENT VENTILATION-(1/2)

An Efficient Tool-Set for Modeling Containment Ventilation in Very Complex Facilities - 17215........ccccccoviirieinnnnceienenseens 5485
Ryan Somero, Susan Brooks, Lingaiah Mendu

Evaluating the Performance Envelope of Axial Flow HEPA Filter DeSigns - 17466 .........cccoreueeirininieieeiienessieee e 5496
Charles Waggoner, Robert Jacks, Julie Stormo, Jaime Rickert, Coralie Rose

Development of High Strength HEPA Filters for Use in Demanding Air and Gas Streams - 17644..........c.ccococveierevenseeisnennsnseenns 5512

Eric Duvekot, Paul Wilkinson, Chris Amey, Alun Williams

SESSION 123 — APPLICATIONS OF INNOVATIVE D&D TECHNOLOGIES

Applying State-of-the-Art Tools for Safety-Optimized D&D = 17410 .......ccooiiuiiriiiiirieieeeee ettt 5527
Susan Brooks

Long History of CI-36 Assessment of Graphite Waste by EDF Engineering and the Latest Suggested Developments

S L7043 bbb bbb bbb bR h bbbt 5539
Bernard Poncet

Diamond Dose Rate Detector Testing at KURRI- A Joint UK-Japan Research Project - 17126...........ccccecevvrieeeninnseceiessenenes 5550
Liam Payne, Chris Hutson, Yoshiyuki Takahashi, Koichi Takamiya, Jun-Ichi Hori, Hironobu Unesaki, Thomas Scott, Takeshi Saito

Decontamination of Irradiated Nuclear Graphite Using High Temperature Molten Salt - 17447 .........ccccooovvninccieinnnnces 5560

Tatiana Grebennikova, Clint Sharrad, Abbie Jones



VOLUME 9

Pile Fuel Cladding Silo Deflector Plate Removal Project Using Long Reach Tooling and Suspended Water Jet

CULLING SYSTEIM = L7541 ... .ottt b bt b b s b e b b bR £ £ b b E s 8 E b h s e e £ e E b b eh £t E e bbb b e bbb bt b bbb 5568
Shannon Callahan, John Reekie

Benefits From Developments in the Field of Decommissioning for Fukushima Daiichi Fuel Debris Retrieval:

Remote-Controlled Laser CULiNG ProCeSS = 17110, ......c.ceiiririetereiiriseetesetese s seies et ss et ettt b et ne s bbb e b bbbt s bbbt n e enens 5577

Christine Georges, Damien Roulet, Christophe Journeau, Christophe Chagnot, Emmanuel Porcheron, Gaetan Canneau, Samuel
Blanchard

SESSION 124 — TECHNICAL INNOVATIONS IN ENVIRONMENTAL REMEDIATION AND SITE CLOSURE

Research and Technology Development Activities to Address the DOE-EM Environmental Mercury Challenge -

L7497 ettt bR Rttt b ARt e £ £ R R e R e R eSS e R e R RS e eE e R R e R e RS £ £ R e R e R et eE S SR e R oL A £ S e A e R e R eR e AR R e R e R e et b ek E ettt te R e e e s 5583
Eric Pierce, Mark Peterson

Uranium Sequestration — Field Test to Remedial ACHION = L7151 ........cuciiiiiiceerieirieieie ettt 5591
Patrick Baynes, Randy Hermann, Virginia Rohay, Farah Elloy, Sunil Mehta, Gene Ng

EPRI Report: Review of Geostatistical Approaches to Characterization of Subsurface Contamination - 17442 ..........ccccccecveuvnnne. 5603
Richard Reid, Richard McGrath, Phung Tran

The Impact of Soil Vapor Extraction at Material Disposal Area L, Los Alamos National Laboratory - 17155...........cccceovveeenne 5613
Emily Snyder, Stanislaw Marczak, Larry Salazar, Gerald Fordham, Shaoping Chu, Dan Strobridge, Kay Birdsell, Kent Rich, Philip
Stauffer

Iron Behavior in Microcosms Simulating Bioreduction in Savannah River Site Sediments - 17389.........ccccccecvivnninreiniennnneseereens 5630

Yelena Katsenovich, Aref Shehadeh, Miles Denham
Cleaning Up Large Groundwater Plumes to Drinking Water Standards: Dynamic Groundwater Recirculation at

REESE AIT FOICE BASE = 17248 ......cooiiieeeeteieeisiete ettt ettt sease e s s et e ses e e se et s e s e s e e e s e s e b e Re e e e b e s e R e s e e e e b e R e b e e et e s e b e Re e e s et et ene e s nsntnnn 5645
Kelly Houston, Scott Potter, Suthan Suthersan

SESSION 125 - PANEL: US DOE OAK RIDGE: A COMPREHENSIVE, INVESTMENT WORTHY APPROACH
TO CLEANUP

Oak Ridge: Successful Cleanup of the Oak Ridge RESEIVALION ..ot 5660
Jay Mullis

Oak Ridge's Plan to AdAress EXCESS FACHITIES .........cciiiiiiiieiiiiisieteiee ettt bbbttt b et 5668
Alan Stokes, Ken Harrawood, Ron Slottke

Oak Ridge's Approach to Managing Capital ASSET PrOJECTS........cccieiiiriiieieeiiiirirssee sttt ettt sanenees 5676
Brian Henry, Daniel Macias, Michael A. Gearhart

Innovative Solutions to Material DISPOSITION ..ottt bbbttt bbbttt bbbt 5682
Brian DeMonia, John Wrapp

S&M and Life Extension: Making the TOUGN DECISIONS.........c.ctiiiriiieiiiiiiieieiee ettt bbb 5687
William McMillan, Ron Slottke

Oak Ridge's Comprehensive GroUNGWALET STFATEOY ........ccccovrirurierereiriririeteereesesesssseteesessssesesesesessssesesesessssssasesesesessssesesesssessssesesesessnsnes 5694

David Adler, Samantha Pack

SESSION 126 - THURSDAY TOPICAL SESSION — INTERNATIONAL MANAGEMENT OF USED NUCLEAR
FUEL: PRESENT AND FUTURE

US Management of UNF: PreSent @GN0 FULUIE ...........cociiiiiicicies ettt 5701
Andrew Griffith

WCS Consolidated Interim Storage Facility - What Have We LEarned?............ccccooriiiinneireeinesesee et 5703
Michael Ford

CSFSF (Ukraine) & HI-STORE (U.S.): Consolidated Interim Storage Facilities for Used Nuclear Fuel and HLW....................... 5712
Joy Russell

Spent Fuel Interim Storage and Disposal in Europe - Various Experience of Westinghouse ... 5722
Yves Brachet

Status of the Spent Fuel Management Program at U. S. Nuclear Regulatory COmMMISSION .........cccoveeiiinninieneninneieeeesseeieeeens 5728
Andrea Kock

SESSION 128 — LLW/ILW CHARACTERIZATION METHODS AND DATA EVALUATION

Further Development of an ISOCS - Based Advanced In Situ Gamma Spectrometry Services Tool for Waste

IMIBASUTEIMENTS = L17452......c.eiiieetetet sttt bbb bt E b b h £t £ bbb R e £ b b2 h £ E 4 £ b bR e e e e bbbt b £ bbb bbb et b ke b et neebenn 5733
Patrick Chard, Blanche Vendittozzi, Xavier Ducoux, Gabriela Ilie, Henrik Jaderstrom, Tom Kirk, Wilhelm Mueller

Challenges and Recent Developments of Neutron Non-Destructive Assay with UO2F2-Bearing Materials - 17336 ..........cccco....... 5748
Marcel Villani, Brent Montgomery

Updated Radiological Inventory of G1 Reactor Thanks to a Strengthened Data Processing - 17271 .......cccccoiveieieninnnsenenensennenns 5763

Yvon Desnoyers, Myriam Da Costa, Magali Magnin, Vincent Lerat



Facile Separation of 90Sr, 55Fe, 94Nb, 59/63Ni with Large Amount of Ca by Controlled pH Precipitation - 17190 ...................... 5770
Jung Bo Yoo, Kyungwon Suh, Hye Ju Lee, Hong Joo Ahn, Kwang Yong Jee

Radionuclide Release From Savannah River Site Tank 18 Waste Residual Solids Under Conditions Anticipated
FOHOWING TANK CIOSUNE = 17540 .......ciiiiiiieiitiieirii ettt b bbb bbbt b et 5775
William King, David Hobbs, Mark Layton

Novel Gamma Attenuation Methods Utilized for Waste Characterization of UO2F2-Bearing Materials at the

PAAUCEN GDP - 17327 ...ttt bbb h £ bbbttt bbbttt r e 5790
Marcel Villani, Brent Montgomery, Greg Herndon, Sean Stanfield, Brian Eells
Radiological Characterization of Selected Thermal Centres Based on Indoor Radon Dosimetry - 17507 .........cccccoenrrenenennnienns 5806

Maria de Lurdes Dinis, Ana Sofia Silva, Alcides Pereira, Antonio Fiuza

SESSION 129 — RADIOACTIVE CONTAINMENT VENTILATION-(2/2)

Water Cleaning System for the Exhaust Pipe of HLW Glass Melter (LFCM) = 17180.......ccccveeeriririsieeeeresesseseesesesessssesssessssssenes 5821
Masataka Hiruta, Toshiki Fukui, Atsushi Yamazaki, Tetsurou Ookubo, Hiroshi Kobayashi, Takeshi Mimura, Hidemitsu Hara

Control Decision and Control Development of Hanford Tank Farms First Two ISA-84 Safety Instrumented

B AL 10 T 4 OSSR 5835
Todd Brown
HEPA Filter Waste Management at Select Department of Energy National Laboratories - 17022..........ccccocoveniccninnnnnccnees 5848

Kip McDowell, Mark Ellefson, Tim Forrester, Craig Loll, Mike Moore, Mark Saunders

SESSION 130 - OPERATING EXPERIENCE IN THE TREATMENT AND STORAGE OF LLW/ILW A GLOBAL
PERSPECTIVE

Achieving Leak Tightness in New Savannah River Site Saltstone Disposal UNits - 17454 ..........cccccoiiiiinniniseenese s 5863
Charles Keilers

Radioactive Waste Management in a Treatability and Optimisation Perspective - 17527 ........ccccourvveereiinnisssienesessesssesesessseesens 5874
Gregor Krause, Arne Larsson, Maria Lindberg, Jean-Francois Rives, Jérémy Buttin

The Legacy of Taiwan Lanyu LLW Interim Storage Site - 17491 .......c.cooiiiiiiieiinrcetieitie et 5882

Hongnian Jow
Prospects and Challenges in the Management of Non-Retrievable Radioactive Waste in the Russian Federation -

L7202 et b bR Rt £ bR Rt e £ £ R R AR £ S e R e AR e e SRR SR e RS £ £ R e R e R et eE A SRS R et A e A S e A e R e R eR e e £ e bR e R e R e et b et b e ettt et e Ee e e e s 5890
Andrey Samoylov, Sergey Utkin, Igor Linge, Marina Vedernikova, Mikhail Savkin, Alexender Dorofeev, Alexander Abramov

Tritium Recovery From MiXed WASEE - 17004..........c.ceiiiiiieieitiisieiet ettt bbbt es et b bbb bbbt b bbbt s et eb et nas 5905
Robert Shmayda, John Cruz, Walter Shmayda

Modular Caustic-Side Solvent Extraction Unit (MCU) Improved Solvent Quality and Processing Results - 17496 ............c.ccc..... 5915
Christina Santos, Annah Garrison, Phoebe Fogelman

Current Problems and Solutions for the Long-term Storage of LLW in Germany - 17512..........cccccoeiinmniiniciennnenecceieenens 5927
Joerg Markhoefer, Joachim Bluth

Opportunities and Limits of Decay Storage Based on Dismantled Materials in Nuclear Power Plants - 17650............c.cocccceriennne. 5937

Tim Thomas, Olaf Kittel, Safetec Daniel Blumentritt

SESSION 131 — D&D OF US DOE FACILITIES

Fixatives Used for Decommissioning and Maintenance of Radiological Facilities - 17537 .........cccccurvreeierinnnisseieieiessessseseseseseesens 5949
Rick Demmer, Don Fox, Stephen Reese, Anthony Banford, Jonathan Dodds

The Road to 2020: Comprehensive Environmental Response, Compensation and Liability Act of 1980 (CERCLA):

Cleanup of the East Tennessee TeChNOIOQY Park - 17425 .........cvceeiiriieeeiiesisssie et s st esa s s sese e s ssesese e e sssesesesassnenes 5964
Kenneth Rueter

Demolition of the K-27 Building at the East Tennessee Technology Park (ETTP) - 17423 ...t 5974
Kenneth Rueter

Remediation of 130 Sv/hr. Soil Contamination Under @ HOt Cell - 17301 .........cciiiiiiiiiireiece st 5984
William Kirby

Update on Demolition Strategy and Progress at Hanford’s Plutonium Finishing Plant - 17161 ..........cccccovviieieiniensesensnnssenenns 5993

Tom Bratvold

SESSION 132 - ER POST CLOSURE CHALLENGES AND LONG-TERM STEWARDSHIP/LEGACY
MANAGEMENT - (2/2)

Evaluation of Story Maps to Enhance Public Engagement and Communication at Legacy Management Sites -

L7334 R R SRR R R e R R SRR R SRR £ R R SRR €A A A SRR R R e R R R R e R R Rt r e 6002
Darina Castillo, Cliff Carpenter, Mary Picel, Joshua Lindard

Changes in Cleanup Strategies and Long-Term Monitoring Costs for DOE FUSRAP Sites - 17241 .........cccovvinienininnseieeenens 6012
Carl Young, Rebecca Roberts, Darina Castillo, Cliff Carpenter

Challenges and Lessons Learned Performing Subsurface Investigations at a Radiologically Contaminated Site in

AN UTFDAN AFEE = 17391 ...ttt b bt s £ b b e b8 £ £ e £ bbb 2R £ £ £ 4 e b e b e R e A e A £ e 4 e b e b e R £ £ A e e b b e b e RS A £ e b b e b e b e s et b b e b e b e et b et et enenea 6020
Jough Donakowski



Effects of Rangeland Evapotranspiration on Groundwater Recharge, Discharge, and Flow at the Tuba City,
ATIZONA, DISPOSAI SITE = 17159 .....cueuiuiiieieieiireiiieetseete ettt s e e res e et e st e e et s et ese e s e s eseEesese s e s e R s e R e R e nese et e s e R et et s e b e ne e s s et e s e ne e e s etenn 6035
William Waugh, Richard Bush, Ed Glenn, Christopher Jarchow, Alan Laase, Timothy Bartlett, Pamela Nagler

SESSION 133 — INTERNATIONAL EXPERIENCE IN COMPLEX SITE CHARACTERIZATION AND
REMEDIATION TECHNOLOGIES

Vapor Intrusion Mitigation Beneath an Occupied Industrial Building at the Young — Rainey Science, Technology,

and Research Center Largo, FIOFITA - 17483 ...ttt b et b bbb bbbttt b bbbt nas 6050
Joe Daniel, Julian Caballero, Charles Tabor, Scott Surovchak, Mel Madril

Emerging Contaminants: Investigation and Remediation of Poly- and Perfluoroalkyl Substances in the

ENVIFONMENT = 17339 ... bbb bbb bbb bbb 6057
Jeff Burdick, lan Ross, Kelly Houston, Frank Lenzo

Algal Sorbents for Treatment of Multiple Metals and Recovery of Rare Earths in Simulated and Actual

WASTEWALET = L7008 ... bbb bbb bbb 6072
Zainab Birungi, Evans Chirwa

SESSION 134 - GROUNDWATER REMEDIATION PROJECTS

Using Water-Level Models to Conceptualize Groundwater-Flow Systems: Examples From the Nevada National

SECUTIEY SITE = L7044 ...ttt ettt st s et s et e s e s e s s e R eR e e e s s e R e st e s R R e Re s e e s b e R e R e e s bR e R e R et s b e s e b e e e e s et e n e e s s et etenenens 6083
Tracie Jackson
ER-20-12: A Case-Study of Corrective Action Investigation in a Challenging Environment - 17236............cccoonicieinnnnnccnees 6095

Charles Russell, Irene Farnham, Nicole DeNovio, Jeffrey Wurtz

Large-Scale Implementation of Recirculation Systems for In-Situ Treatment of Hexavalent Chromium in

Groundwater IN HINKIBY CA - 17338 ...ttt b bbb bbb bbbttt bbbttt r e 6110
Margaret Gentile, Frank Lenzo, Kevin Sullivan, lain Baker

Influences on Effective Decay Rates of Radionuclides in Groundwater: F-Area Seepage Basins, Savannah River

SHEE = L7149 .ttt btk R oA £ AR AR £ SRR SRR £ £ R R R oAt £ £ £ R e R e e A £ A e A e R e ReR £ £ £ R AR e RS e Rk ek R et e b et e ke R e ettt tenerea 6123
Miles Denham, Carol Eddy-Dilek

SESSION 135 - COMMUNICATION OF TECHNICAL ISSUES: WORLDWIDE EXPERIENCES

Building the Future Nuclear Workforce Through Regional Partnerships - 17219..........cccoiiiieiiinnieeeene s 6137
Mindy Mets, Pete Yerace

Recruiting and Retaining Talent Within the Global Waste Management and Decommissioning Industry - 17192 ...........ccccceev... 6147
Callum Thomas, Thomas Thor

Utilizing the Shift Technical Engineer Pipeline to Develop the Next Generation of ENgineers - 17354 .........cccoeveeeninnnccienesnnnenns 6155
Jay McCrary, Kent Fortenberry

Upskilling and Reskilling for the NUCIEAr INAUSTIY = 17276 ........c.couoiiiiieiiiieiceee sttt 6161

Paul Gilchrist

SESSION 136 - GLOBAL MANAGEMENT OF SPENT/USED RADIOACTIVE SEALED SOURCES, HEU, AND
ORPHAN MATERIALS AND CONTROLS

End of Life Management for Disused Sealed SOUICES = 17343 .......cccvveeiiiirieieieeie st ese e sess s st sese e sssesesesessssssssesssesssseseses 6170
Maegon Barlow

Indonesian Highly Enriched Uranium-Bearing Waste ElIMINation - 17393 ..o 6173
Glenn Pfennigwerth, Jessica Jagmin Brookins

Burnt Mountain Alaska RTG Extraction, Transport and Disposal Project - 17359 ...t 6183
Belinda Morris, Jeanne Poling, Leroy Duran, Janet Appenzeller-Wing

The Off-Site Source Recovery Program Capabilities in Recovering Transuranic Sealed Sources - 17599 .......c.ccoovvevivrvrvinieninnns 6189

loana Witkowski, Justin M. Griffin, Katherine Drypolcher, Temeka Taplin, Becky Coel-Roback

SESSION 137 — ROBOTICS AND REMOTE SYSTEMS — NUCLEAR ENVIRONMENTS: INTERNATIONAL
APPLIED D&D OPERATIONS-(5/5)

Application of Robotics Technology t0 D&D - 17249 ..ottt bbbt 6197
Leonel Lagos, Himanshu Upadhyay, Walter Quintero, Peggy Shoffner, John De Gregory
Mobile Manipulation and Survey System for H-Canyon and Other Applications Across the DOE Complex - 17309............c....... 6203

Mitch Pryor

Operator Evaluation of Mobile Robotic Systems for Inventory, Inspection, and Contamination Survey Tasks in

D&D ENVIFONMENTS = L7314 ..ottt ettt et e ssese et e seete s e ke s e s e s e ese s e e st et e R et e s e ke s e e R e e e se e e be st e b e et e s e be st ese st ese e ebansetenbenennens 6219
Mitch Pryor



Autonomous Unmanned Aerial Vehicles for Examining Current and Evolving Distribution of Contamination from
the FDNPP Accident - 17020

Peter Martin, Oliver Payton, John Fardoulis, David Richards, Thomas Scott, Yosuke Yamashiki

Long Reach Manipulator for PCV Repair at Fukushima Daiichi - 17082
Takashi Mitsui, Yuji Morigaki, Matthew Cole, Scott Martin, Marc Rood, Hiroshi Masaki, Toshinori Dekura

Robotics Technologies for Decommissioning of Fukushima Daiichi - 17077 ........cccoiiiiiiiee et 6254
Ryosuke Kobayashi, Hayato Mori, Naoyuki Kono, Satoshi Okada, Yutaka Kometani, Hirohumi Kinoshita

Dounreay Shaft Intervention Platform - 17346
Stephen Sanders, Marc Rood

Author Index






