44th Annual Waste Management
Conference (WM2018)

Nuclear and Industrial Robotics, Remote
Systems and Other Emerging Technology

Phoenix, Arizona, USA
18 - 22 March 2018

Volume 1 of 9

ISBN: 978-1-5108-6764-2



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© (2018) by Waste Management Symposia, Inc.
All rights reserved.

Printed by Curran Associates, Inc. (2018)

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.WMmsym.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

TRACK 1 - CROSSCUTTING POLICIES AND PROGRAMS

SESSION 001 — WASTE MANAGEMENT SYMPOSIUM 2018 PLENARY SESSION

DOE Environmental Management What we can AChIEVE TOGETNET .......ccovrirviiiieriiireee et s 1
Billy Morrison

SESSION 002 — PANEL: HOT TOPICS IN US DOE ENVIRONMENTAL MANAGEMENT

Update from EM OFfice Of FIEld OPEIratiONS..........cccuiuiiiiiiiiiiiictcieiis ittt bbbttt 4
Dae Chung

Update on Infrastructure, Regulatory Compliance, Waste Management & Transportation ... 8
Mark Gilbertson

DFLAW and the Road to Near-Term Tank Waste TrEAtMENT.........ccccciiiiiiieiiieiieres ettt 13
Brian Vance

WIPP SUPPOItING the COMPIEX ...ttt bbbt b et h bbbttt bbbt 21
Todd Shrader

LLANL OVEIVIBW. ...ttt ettt ettt h et e b s bt e bbbt h £ £ bbb e 8 £ 2848 e bR £ e E 42 b e 8822 E 4 e e R b h £ RS e e bbb e E e d e e e b b e b e Rt bbb b ettt bbb ne e 28
Doug Hintze

PortsSmMOUth/PadUuCal ProjECt OFfiCE.........ciiiiirieieieiisie ettt se et s s e et e s s e e et s e R e s e et s et et e e et s et ese e s s esesennnen 32

Robert Edwards, Joel Bradburne

SESSION 003 — PANEL: DOE-EM ROBOTICS (1/8)

Nuclear and Industrial Robotics, Remote Systems and Other Emerging TeChNOIOGIES ........cccciiririririiniinieee et 35
Rodrigo Rimando

RODOLICS At SAVANNAN RIVET SITE.... ..ottt bbbt b et e b bRt b b h R e E bbb £ b bRt bbb bttt bt ne s 60
Thomas Nance

Nuclear and Industrial Robotics, Remote Systems and Other Emerging TeChNOIOGIES ........ccccvivriririeeiiiiirisseiee e 68
Jim H Key

UK NUCIEAr RODOTICS 1N L0 IMIINULES .......cuiuiiieteteieisisteieiet ettt bbb b b2 £ £ e bbb a8 164 E bbb e £ b b e b e e bbb b ettt e b e b e e 79
Robert Buckingham

NAtIONAI RODOTICS INITIALIVE .......c.cuiiiieicteeie ettt bbbt s e b bR b £ bbb bbbt bbbttt ettt 83
Robert Ambrose

Current Status of the Development of a New LILW RepoSitory in ROMANIA ........c.ccceiriiiiiiiiiiiii e 86

Alice Mariana Dima

SESSION 013 — PANEL: ROBOTICS — EXOSKELETON (WORKER AUGMENTATION) (2/8)

ESKO WOFKS POWEE WITNOUL PAIN ......c.ocuiiiiiiciiiece ettt et b et b et b s b b et b et e b e s et e b ebe s b e seesessesessebessetessesesnenens 103
Brandon Frees

Wearable Robotics Association The Only Global Trade Association for Wearable RODOLICS ...........ocoeeiiiniicciincccce 116
Joe Hitt

Issues and Challenges of Wearable Robotic Devices for Increasing Worker Performance...........coovveciinnninccneennneceenas 123
Peter Neuhaus

ASTM International Committee FA8 0N EXOSKEIETONS & EXOSUITS........cocuiiiviiiiiiieiiiietietetestee sttt sa s ss et s e bessebe s sesaene 133
Pat Picariello

Wearable RODOLS FOr WOIKEE ASSISTANCE. ........c.ceeiriirieieeistsiseeeteesesessstesesesesessesesesessssssesesesesessssesesesessssssesesesessssesesesesessssnsesesessssnseseseseses 139
Thomas Sugar

Potential Applications of Wearable Robotics t0 DOE-EM IMISSIONS........c.cccoviiiiiciii ettt 148

Jason Wheeler

SESSION 015 - ROBOTICS: PROGRAMMATIC ELEMENTS (1/11)

Future of WOrk With RODOTICS = 18599......c.ciiieiiiiiiiierieieie ettt bbbt b b £ bbbt £ bbbt b bbbt st b bbb s 151
Wendell Chun
Robotics for Nuclear Monitoring and INSPECtioN = 18029..........ccccuiirirurieiiiriee et se s e se s sese e s ssssesese e sesssseseseses 162

Thomas Scott, Peter Martin, Oliver Payton, Dean Connor, Jonathan Teague, Freddie Russell-Pavier, Dave Smith, John Fardoulis
Delivering Business Benefit to UK Decommissioning Through Collaborative Innovation — Approach and

TECNNOIOGIES = 18539.....cucuiiiieieieriiisietetetse st e e e et e tes e e s seseaesese e ss et eseses e seseeseses e e e e s s e s eR e e e s s e R e s e e e s e R e Re e A e s e s et e Re s e e ns et et en e s e ne st eset e e e ean 172
Darrell Morris, Derek Allen, Melanie Brownridge, Christopher Hope



TeMoto2: Source Agnostic Command-to-task Architecture Enabling Increased Autonomy in Remote Systems -

LBA3B ...t h R R R R R R SRR R e e R SRR R £ e SRR R £ AR R R R R R R R R R R SRR R R b h et R bRt en e 186
Veiko Vunder, Robert Valner, Mitch Pryor, Karl Kruusamée, Andy Zelenak

3D Reconstruction, Augmented Reality, and Telerobotic Operation - 18297 ..........ccccceoiirrrieirinreeie et 198
Young Soo Park, Mark Noakes, Varma Venugopal

Automated GloveboX WOIKCEI DESIGN = 18370.......ccueuiueueuiiiirieieieeeristete ettt ettt bbbt b bbbt e e s b s b e bR e e e e b b e bRt b bbb et et b bbb s 209

Christina Petlowany, Edwin Paredes, Matthew Horn, Mitch Pryor, Adam Allevato

SESSION 018 — CONTRACTING PANEL: SMALL BUSINESS PROCUREMENT AND CONTRACTING
OPPORTUNITIES WITHIN THE DOE COMPLEX AND USACE FUSRAP SITES (1/6)

ENQINEEIING the EXIFAO0NTINATY ..ottt ettt b s bbbt £ bbb st bbb bbb bbb e e bbbt bbb bt b et 224
Lisa Tribuce-Leoung Tat

Small Business Procurement and Contracting OPPOIrTUNITIES. ..........ciiuiiiiiiii ittt 235
Marty Gray, Debra Sampson

SUDCONTracting With the DOE PrIMIES ...ttt ettt b bbb bbb s e bbbt A e £ e b e b e b e b e b e e bk e b st b b et et e e et 247
William Badger

U. S. Army Corps 0Ff ENGINEEIS = FUSRAP........c.coiiiiieeeitris ettt se sttt b e et s et et e e e s e s et e se e ns et e sese s e sess et e s e s e e se s e sesene s 257

Nicki Fatherly

SESSION 019 - CONTRACTING PANEL: DOING BUSINESS WITH THE US DOE (2/6)

D0ING BUSINESS WIth The DOE ........oiieiiiiiiiiiiiei ettt bbbttt bbb bbbt bbbttt bbb 263
Charles R. Smith

National Nuclear Security Administration Procurement Opportunities A Peek Ahead! ..o 269
Greg Gonzales

Doing Business with DOE: A WOSB Contractor’s PEISPECTIVE ........cccieiiriiieieeiiiiesiseeess et sesssss st es s e s ssssesesesesssssseseseses 276
Rachel E Ramirez

A SMall NALiVE AMEIICAN BUSINESS .......cveviuiriieteieieriiieisie e setseseete e esesesteteseseesesteseseseseasesesetesesesasebeseeaessesebeseseseasebebesene s ebebeses et nsebaseteneses 283

Roxie Schescke

SESSION 035 — STUDENT POSTERS: THE NEXT GENERATION - INDUSTRY LEADERS OF TOMORROW

Spectroscopic & Computational Analysis of Chemical Pollutants Interactions on Steel - 18409 ..........cccovieiiiinniecieinnneeeene 288
Daniel Ramirez, Ali Balati, Han Zhongyu, Khaled Rashwan, Emmitt Zamora, Arturo Montoya, Kelly Nash, Heather Shipley

Solutions and Challenges Posed by the Increasing Use of Technology Within the Nuclear Industry - 18023...........ccccovrvevinnnrnnns 289
Peter Martin, Nick Tomkinson, Thomas Scott

Enhanced Aqueous Hexavalent Chromium Removal Using Polysulfide Rubber-modified Activated Carbon - 18354..................... 299
Soroosh Mortazavian, Kwang Kim, Jaeyun Moon

Dimensional Analysis of Russian Status-6 Nuclear TOrpedo - 18097 .........ccvcueeiirinirieieninisiisiee et 300

Joseph Nardone
Understanding Radionuclide Interactions with Cementitious Materials for Radioactive Waste Management -

L8298 ...ttt b h R R E bR £ R Eeh R £ £ R EeE R R £ £ £ R SR oA R E e £ SR SRR £ £ R R SRR £ R R bR e AR RS h R AR e R b e b E bt b kbRt n et 308
Antonia Yorkshire, Claire Corkhill, John Provis, Martin Stennett, Neil Hyatt

Effects of Chemical Wastes on Concrete through Spectroscopic & Computational Models - 18405 ...........ccccecevvririrneeieinnnssseeens 317
Ali Balati, Daniel Ramirez, Khaled Rashwan, Han Zhongyu, Emmitt Zamora, Arturo Montoya, Kelly Nash, Heather Shipley

Robust Localization of an Arbitrary Distribution of Radioactive Sources for Aerial Inspection - 18094 ..........ccccoovviiiinnnnceene. 318

Weikun Zhen, Dhruv Shah, Sebastian Scherer
Advancing Core Safety of Gen IV and Gen IV + Reactors by Encompassing High-Temperature Resistant

IMIBEEIIAIS = 18B73 ...ttt ettt ettt b b bt bt e b e b e £ £ e e b e b e R 282 £ e £ e b b e e RS £ e £ e b e b e b oA e £ b b e b e b e £ £ e b e b e b e R e A e b e e e b b e b e e et e b b e b b et et b bbb s 333
Shashank Sekhar Kumar

Cake Permeability of Waste Simulants found in the Highly Active Storage Tanks at Sellafield - 18676 ............cccccovrnicciinennnenn 334
Jessica Shiels, Timothy Hunter, David Harbottle

Economic Feasibility Analysis and Engineering System Design Development of Novel Cesium Adsorbents - 18680...............cccc..... 335
Jung Hwan Kim, Man-Sung Yim, Yun Kon Kim, Yong Hwan Kim, Jae Woo Lee

Decontamination Experiments and Simulations Supporting Recovery after Wide-Spread Contamination - 18685 ................cccc..... 341
Katherine Hepler, Michael Kaminski

Climatic Controls on Residual Contaminants Under Sustainable Remediation - 18699 .............ccccceoiriineeiinnnseee e 342

Arianna Libera, Felipe P. J. de Barros, Boris Faybishenko, Carol Eddy-Dilek, Miles Denham, Konstantin Lipnikov, David
Moulton, Barbara Maco, Haruko Wainwright

SESSION 036 — LANL PANEL: ENVIRONMENTAL MANAGEMENT ACTIVITIES AND PROGRAMS AT LOS
ALAMOS NATIONAL LABORATORY (2/4)

EM-LA LegacCy ClEANUP IMIISSION..........iuiueiiuiirieteieteitrtststetetet et te et e et ebeses e s e s bebeses e st £ e beb e b e st et b b e b e b e £ £ e b e b e b e b e Rt s s e e b e b e R e e et e b b e b eb et st bt et ne s 343
Doug Hintze



LANL EM Program Execution and Preparations for Contract TranSition ... 347
Richard Kacich, Randall Erickson

Overview of the Environmental Remediation Program at LOS AlGMOS. ...t 351
Bruce Robinson

Waste Disposition Program OVErVIEW LANL PBS-13 .........ccccceiiiiririeeiinisistsesee s sssae st ssss et sasessssssesesessssssasesasessssssesesesssssaseseseses 360
Ben Roberts

SESSION 037 — LANL PANEL: WASTE MANAGEMENT PROGRAMS SUPPORTING THE ENDURING
MISSION AT LANL (3/4)

Los Alamos Field Office Overview Putting the “E” into NNSA or Life After the New Legacy Cleanup Contract.............ccccccueunne. 366
Pete Maggiore

Transition of LANL's Waste Management Program 2010-1018 ..........cccorrriiririnirieiee ettt sbessbe e nnas 371
Steven Singledecker

Shipping Pause and Review 0f LANL WaSte SHIPPING .......ccoviiiriirieeiiesirisiee ettt sassssssesesesassssssesesesessssnsesssensssens 377
Ben Roberts

Difficult Waste Disposition at Los Alamos NALIONal LaDOFALIY ..o 381
Ellen Gammon

National Environmental Policy Act and Waste Management at Los Alamos National Laboratory ............c.cccconneieinnnsceene 387
Jennifer Payne

P2/Waste MiNIMIZALION QL LANL ..o 391

Terry Foecke

SESSION 039 — PANEL: TRANSITION TO GOVERNMENT OWNED-CONTRACTOR OPERATED SITE AT
CANADIAN NUCLEAR LABORATORIES

The Canadian DIFfEIENCE .......c.cuiiiiiiiii e e bbbt bR bbb bbbttt bbbttt 396
Richard Sexton

Transition to Government Owned-Contractor Operated Site at Canadian Nuclear Laboratories..........cococoeeeirnrrcieieniesissienenenns 399
Mark Lesinski

Canadian Nuclear Laboratories (CNL) GOCO TFANSITION ..........oiuiuiiiiiieieieiirisisieiei ettt ettt 404
Kurt Kehler

Whiteshell Laboratories (WL) CIOSUIe PrOJECE OVEIVIEW ..........cciiiriiiiiciiieieininisi itttk 410
Daniel Coyne

GoCo Model - The Canadian Regulator’'s PErspeCLIVE 2018...........coiiiiieiieiiresieieiei ettt bbbttt 419
Haidy Tadros

Transition to Government Owned-Contractor Operated Site at Canadian Nuclear Laboratories............coeevevrvrcciiennncseneinne 425

Adrian Simper

SESSION 040 — PANEL: EMERGING MIDDLE EAST NUCLEAR STATES' STATUS AND PLANS

UAE Nuclear Program Update and RWM DEVEIOPIMENT ..........c.ceiimiiiiiiiiciiieiisni ittt 429
Jamal Al Ahbabi

The UAE Radioactive Waste Management Regulatory Framework and ReguIations.............cccooreciiinnneieiennsesee s 437
Hussain Al Katheeri

Key Multinational and Bilateral Agreements that Establish the Foundation for New Nuclear Power Programs...........cccococeveenne. 447
James Glasgow

International Perspectives and CONSIAEIATIONS. ............v ittt bbbttt bbbttt 460
lan Gordon

SESSION 045 - ROBOTICS: WEARABLE ROBOTICS AND EXOSKELETONS (3/11)

Wearable Robotics and Exoskeltons for WM Workers: Potential Benefits and Challenges - 18506 ............ccccoeeieininiciennssiceen 469
Jason Wheeler

Using Contact to Increase Robot Performance for Glovebox D&D Tasks - 18227.........ccccovvviureeirininieeeinsssesieeeesesessesssesssessssesesenes 475
Aykut Onol, Philip Long, Taskin Padir

Soft Robotic Glove System for Wearable Haptic Teleoperation - 18373 .........c.cciiiiiciiee e 486

Erik Skorina, Raagini Rameshwar, Saraj Pirasmepulkul, Tri Khuu, Alexander Caracappa, Peerapat Luxsuwong, Ming Luo,
William Michalson, Cagdas Onal

The Design and Performance of Low Cost Haptic Interfaces to Control Precision Nuclear Robotic System - 18351 .........c.cccoeveen. 502
Guy Burroughes, Rob Skilton, Barry Preston, Matthew Goodliffe
Remotely Teleoperating a Humanoid Robot to Perform Fine Motor Tasks with Virtual Reality - 18446 ..........ccccooieieiinnnnceene. 507

Jordan Allspaw, Jonathan Roche, Nicholas Lemiesz, Michael Yannuzzi, Holly Yanco



SESSION 053 — LANL: SURFACE WATER MANAGEMENT AND GROUNDWATER REMEDIATION
ACTIVITIES AT LANL (4/4)

An Historic Perspective of NPDES Individual Permit for Storm Water Discharges from SWMUs at LANL - 18667 ...................... 515
Steve J. Veenis
Sediment Transport Mitigation in Watersheds on Los Alamos National Laboratory - 18669...........cccccovreeiirinnnesienenessiesenenenns 527

Amanda White, Paul Mark, Steve J. Veenis, Thomas Walker, Kevin Reid

Aerial LIDAR and Geomorphic Change Detection Software- Tools for Monitoring Canyon Sediments at LANL -

LBBB8 .....eeeeerereeniet ettt b bbb bR h oAb £ h e £ koA ke bR e E oA e AR oA E R eR oA £ E e E R Ao R £ SRR R £ R e AR e e R e Rt b et e bt bRt bRttt et e ern 539
Kevin Reid, Thomas Walker, Amanda White, Thaddeus Kostrubala, Scott Muggleton, Steve J. Veenis

Streamlining Stakeholder Data Accessibility Utilizing Web-Based GIS Capabilities - 18672..........ccccccvevrreieiinnneeee e 549
Nita P Patel, Sean Sandborgh, Todd Pierce

Hydrogeologic Setting and Groundwater Contaminant Conceptual Model, Los Alamos National Laboratory -

LBBBL ...ttt bbb ek R R E R R h £ SRR SR e R R AR R AR e AR R £ AR AR SR £ R R e AR R £ AR R AR AR R e R Rt R e bR E bRt h et n et en e en s 564
Mark Everett, Danny Katzman, David Broxton

Chromium Plume at LANL - From Conceptual Site Model to Development of Complex Remediation Strategies -

L8BB2 ...ttt bbb E kR R R R R £ R £ R AR e R R e AR R e AR SRR R R RS E £ R R £ AR R £ RS R R AR R e R Rt R e b bRt bbbt et n e en s 572
Danny Katzman, Velimir Vesselinov, Paul Reimus, David Broxton, Jeff Heikoop, Giday WoldeGabriel, Mark Everett, Kay Birdsell,
Cheryl Rodriguez

Laboratory and Field Investigations of In-Situ Remediation of Cr(VI) in the LANL Regional Aquifer - 18683...........ccccocovrrnnene. 582
Paul Reimus, Hakim Boukhalfa, Artas Migdissov, Katherine Telfeyan, Bennie Martinez, Danny Katzman

SESSION 054 — FUKUSHIMA PANEL: JAPAN FUKUSHIMA DAIICHI DECOMMISSIONING UPDATE (1/2)

Fukushima Daiichi Decontamination and Decommissioning : Current Status and Challenges ...........ccccovrreeiinnnceinnseee 597
Naohiro Masuda

Investigation inside Primary Containment Vessel (PCV) in Fukushima Daiichi NPS Unit 2 and 3...........ccccccovvniniciiinnniccenas 612
Tadasu Yotsuyanagi

Unmanned Aerial Systems for Primary Containment Vessel EXPIOration ... s 623
Monica Garcia

Japan Fukushima Daiichi Decommissioning Update: UK Robotic TEChNOIOGIES. ........ccoiviviieuiiiiiiieiceirsee e 630

Adrian Simper

SESSION 055 - FUKUSHIMA PANEL: UPDATE ON THE REVITALIZATION OF FUKUSHIMA AND THE
SURROUNDING AREA (2/2)

Present Situation of Reconstruction and/or Revitalization of Fukushima and Promotion for Research, Technology

Development and Industrial Creation by Innovation after 2011.03. 11 ........ciieiiiiiririeeee et 636
Yoshihito Ozawa

Activity of National Institute of Technology, FUKUShIMa COIIEQE .........cccviririiueieiiricsece s s 648
Mamoru Numata, Shigekazu Suzuki

JAEA Commitment to Revitalization Of FUKUSNIMA. ...ttt sttt 659
Kuniaki Kawabata

Actions for Environmental Restoration 0f FUKUSNIMA ... 674
Takashi Okada

Tackling Socioeconomic Impacts OULSIAE FUKUSNIMA..........ccociiiiiireiiirisee ettt er e a s e ssnsesesenenens 682
Haruko Wainwright

SESSION 060 — PANEL: ROBOTICS — DOE-EM ROBOTICS AND EMERGING TECHNOLOGIES ROADMAP
(418)

Robotics and Remote Systems Why? Why now? Top 10 MiSSION DFIVEFS ......c.c.ciiiiiieiiiiiiiisiee st 689
Rodrigo Rimando

VOLUME 2
Roadmap Pre-Cursor: State-of-the-Art of Robotic Handling of High-Consequence Materials — Nuclear Waste.............c.ccccveenene. 707
Richard Voyles
A Roadmap for Robotics and Remote Systems in NUCIEAr CIBANUD .......ccvvivvieueiriiiiceece st es 719

Jason Wheeler

SESSION 061 — CONTRACTING PANEL: HOT TOPICS IN SMALL BUSINESS CONTRACTING IN WASTE
MANAGEMENT (4/6)

Hot Topics in Small Business Contracting in Waste IManagemMENt........ ..ottt 728
David Conrad



THe CIRENOFTN WING STOMY ...ttt bbbt bbbttt 732
John Bukowski

The ARS INTErNATIONAL LLC STOTY ....uiuiiiieiteieiiiiie ettt b e £ b bbb £ £ bbb 28 e £ £ £ e b e b e e £ e b e b e b e b e e bbb e b e R e et bt e bt et et 738
Steve Shirley
Hot Topics in Small Business Contracting in Waste IManagemMENTt..........cccouvveeeiiririeeeenise e sessseesesesesesssessesesssessssssesssessssssssesesenes 743

Norbert Doyle

SESSION 062 - ROBOTICS: CURRENT USE AND STATE OF ART (4/11)

Fully Robotic Hot Cell Crane for Target Hall Operations at Isotope Research Facility - 18329..........ccccoviviiiiiinnnneeienseseees 763
Dale Hengel, Rob Owen

Upgrading the JET Remote Handling SYSTEM = 18356..........ccuiuruiiiiririeiestiisieie ettt sttt 771
Guy Burroughes, Rob Skilton, Tom Owen

Remote In-bore Laser Cutting and Welding Tools for use in Future Nuclear Fusion Reactors - 18348 ..........c.ccccovvveivivnresseeenns 778
Simon Kirk, Keelan Koegh, Wojciech Suder, Tristan Tremethick, Chris Allen, lain Farquhar

DEXTER - a Highly Dexterous Remote Manipulator for Radiation Environments - 18402.............cccccovirniniccennnneccnieenns 787
Simon Delavalle

Result of Investigation for Inside PCV of 1F-1 by Shape Changing Robot named PMORPH - 18617 .........ccccceoeoiinnneniennnsceene 795
Satoshi Okada, Koji Ishizawa, Takuya Fukumoto, Takaaki Konishi, Ryosuke Kobayashi, Katsunori Ueno

Mine Rescue RODOLICS: GEMINI=SCOUL = 18507 ..........cueuiuiuriiiriiiieieietee ettt bbb bbbttt bbbttt 801

Diane Callow, Jake Deuel, Jonathon Salton, Clinton Hobart, Justin Garretson

SESSION 74B — PANEL: U.S. NUCLEAR ROBOTICS: YESTERDAY, TODAY, TOMORROW (5/8)

Robotics Use in Radioactive LiQUIT WASEE WOIK..........cciiiiriiiiirieieteee sttt bbbttt bbbttt s 810
Kent Fortenberry

EM Robotics and Remote SYStemS FOUNGALIONS. .........c.c.iiiiiieiceiiisi ettt bbbttt b et eb ettt 820
Bill Hamel, Mark Noakes

Lo Lo g oLV R (o] o To] o T o] [0} 4T o £ SPRTTSRRN 848
Marty Reibold

POLENTIAI USES BE WIPP ...ttt ettt b ettt £ b bR £ e e bbb 22 £ £ b b e b e b e £ £ £ e b e b 2R e £ £ e b e b e b e e e e e s b e b e b e b et e e bt e b e b e st ettt 857
Todd Shrader

Three Mile 1S1and - RODOTIC CIBANUP .......cviviueiiiiiiee ettt b et b b bt e b bbbttt b bbb bbbt 862
William Whittaker

SESSION 075 - ROBOTICS: APPLIED D&D (5/11)

Robotic Crane System for the Deconstruction of Chernobyl Unit 4 - 18583 ..ot 874
Rob Owen, Sophie Courtefois, Dale Hengel
Engineering Scale Testing of Robotic Inspection Tools for Double Shell Tanks at Hanford - 18349...........ccocooeivinninicinnceeen 891

Michael DiBono, Dwayne McDaniel, Anthony Abrahao, Yew Teck (William) Tan, Leonel Lagos
Dounreay (UK) Shaft and Silo Decommissioning — Remote Handling in an Extreme and Uncertain Environment -

L8420 ..ttt bt b bR e R b bR £ £ bbb e RS £ £ £ b SR oA e R £ £ eE e b e b oA LR £ AE e A e b e R eR £ £ e £ b b SR eR L £ R b e b e b £ AL £ R A e b e R e AL e AR b e b e b e R et e b bbb e ettt 906
Chris Belcher, Mark Sharpe

Use of Robotics in LWS - 3H Evaporator, Tank Closure and DWPF - 18525 ...........cociiiiiinciiieieeesesie e 912
Paul Edward Cundey IV

H-Canyon Ventilation System Exhaust Tunnel Inspection at the Savannah River Site - 18052..........cccccoourireeieiennnneee e 920
Bill Giddings, Jane Carter, Eric Kriikku, Jay Ray, Shawn Carey

Adaptation of Commercially Available Robots for Conditioning and Packaging ILW at Sellafield - 18282............ccccccceoinnnicenene. 935
Daniel Hunsley, Shaun Lewis, Paul Blood, Jonathan Eaton, Colin Fairbairn, Jim Harken

Telerobotic Control of Dexterous Dual-Arm Robots for D&D Operations - 18622 ............cccccoeririrureeieiinisisseereressseseeeessssssesssessssnens 950
David Handelman, Jared Wormley, Christopher Dohopolski, Matthew Johannes, Rodrigo Rimando, Reed Young, Michael
McLoughlin

Robotic Non-Destructive Analysis (NDA) of Holdup Deposits in Gaseous Diffusion Piping by Gamma Assay of

UFANTUM=235 = 1833 L.ttt ettt ettt se b bbbt e b e b e b a8 e e £ e b b e R R et £ b b e b e R e e b e b e b e e E b b e b e ARt b b e bR e ARt st e b ke b e b et ne bbb ne s 963

Heather Jones, William Whittaker, Oleg Sapunkov, Taylor Wilson, David Kohanbash, Siri Maley, James Teza, Eugene Fang, Max
McHugh, lan Holst, Christopher Ng, Russell Riddle

SESSION 082 — CONTRACTING PANEL: US DOE PROCUREMENT AND CONTRACTING OPPORTUNITIES
5/6

US DOE Procurement and Procurement & CONTFACTING .........ccoviririririeeiisisiee et sssssss et esassssssesesesessssssesesesesssssseseseses 978
Norbert Doyle

DOE EM Procurement Update & LESSONS LEAINEM .........cccouiuiiiuiuiiiririeieeeisisie ettt bbbttt b et b bbbt sttt b s 998
Tamara Miles

Acquisition OPPOrtUNItieS AN IMPIOVEIMIENTS ..ottt b b sttt e bbbt bbbt e bbbttt ns 1005

Billy Morrison



NNSA Acquisition and Project Management EXCEIHENCE..............cciiiiiictce e 1009
Geary Pyles

SESSION 093A — PANEL: COLLABORATION ACROSS BORDERS TO DELIVER CLEANUP AND
DECOMMISSIONING CHALLENGES

International Perspectives and CONSIAEIALIONS. ..........ciiiiiriiiietiree ettt et e bbbt e e b bbbt s bbb bt ne et bebebe s sb et et e e 1012
lan Gordon

NDA - Collaboration Across Borders to Deliver Cleanup and D&D Challenges.............cocoiirireieeiiiinnieieeenssece s 1020
John Mathieson

Collaboration Across Borders: The DOE-EM International Program...........cooiciincieeiees e 1025
John Marra

International Collaboration: Benefitting Canada's New GOCO MOEL.........cccooriiiriiiiiiiiicce e 1029
Richard Sexton

Canadian Nuclear Laboratories: Collaboration ACroSS BOFGELS ...........coiiiiniinnienceeie e 1032

Andrew Drom

SESSION 094 — PANEL: DOE MISSION SUCCESS THROUGH APPLICATIONS OF PRACTICES AND
SOLUTIONS

Construction Management at RISK (CIMAR).......c.ciiiiiiiceies ettt bbbttt 1038
Christopher Leichtweis

Pay Me Now or Pay Me Later: The Info Security and Threat Intelligence Challenge ............ccoieiiiniiiiiiiieccee s 1048
Bonnie Carroll

Challenges in IMpPIemMENtiNg BEST PFACLICES ..........iucuiiiiiiiieietei ettt b bbb bbbt e bbbt sttt 1066
Ramesh Gulati

Deployment of Commercial Equipment/Products in Nuclear DeCOMMISSIONING..........ccviueeeiiriiiiiiictieieies e 1089
Chris Woodhead

An Overview of On-line Condition Based IMONITOTING ......c.ccuiiiiurieiiiiiieicieei sttt sttt bbbttt s ebebas 1095
Chris Williamson

Regenerable Filtration Technology Commercial Nuclear Plant EXPEriEnCe. ........ccoiirieiiiiiireiecirse e 1103
Michael Little

Nuclear and Industrial Robotics, Remote Systems and Other Emerging TeChnoIOgies ...........ccovviiiiicieiinnncceeesee 1107

Rodrigo Rimando

SESSION 095 - ROBOTICS: NEXT GENERATION AND RDDT&E (7/11)

Additive Manufacturing Advances to Facilitate Novel Robot and Remote System Construction - 18493 ...........ccccoovriieninnnninnns 1124
Mark Noakes, Andrzej Nycz, Bradley Richardson, Rodrigo Rimando

Challenges of Remote Handling in Windowless HOt Cells - 18341 ...........ccoviiiiviiriecieinisrieie ettt assnees 1133
Martin Townsend, Guy Burroughes, Robert Buckingham

Remote Control of Sensor-less Manipulator for Decommissioning WOrK - 18560 .............ccccciimiiiiieinni e 1144
Ryosuke Kobayashi, Takahiro Nagai, Masaki Odai, Kishiko Maruyama, Satoshi Ohno

Precision Control of a Slender High Payload 22 DoF Nuclear Robot System: TARM Re-ascending - 18346...........ccccccovvrcrennnene. 1149

Robert Buckingham, Guy Burroughes, Jon Keep, Steve Gilligan, Matthew Goodliffe, David Middleton-Gear, Alexandrine Kantor,
Edward Clark, Anthony Loving

An Industrial Steerable Needle for Inspecting Extremely Confined Spaces in Nuclear Facilities - 18316 ...........ccccoovrreveninnninnns 1155
David Mascarenas, Ashlee Liao

A Prototype Dual Robot System to Perform Ultrasonic and Visual Inspection for the Bottom of Double-Shell

TANKS = 18624 ...t E bbb hh bbb bR E bbb bbb 1162
Eric Loeffler, Andrew Porter, Changki Mo
Robotic Measurement of Holdup Deposit Volume in Gaseous Diffusion Piping to Quantify U-235 Content - 18375..............c.c..... 1177

Lawrence Papincak, Heather Jones, Matthew Hanczor, Warren Whittaker, James Teza, David Kohanbash, Siri Maley, Daniel
Arnett, Andrew Tallaksen, Alexander Duncan, Ignacio Cordova, Ryan O'Keefe, Jordan Ford, William Whittaker
Results of Robotic Evaluation of Uranium-235 in Gaseous Diffusion Piping Holdup Deposits - 18303............ccccoeeeninnnreienennninnns 1192
Heather Jones, Siri Maley, Taylor Wilson, Russell Riddle, Marty Reibold, Warren Whittaker, David Kohanbash, Lawrence
Papincak, William Whittaker

SESSION 109 - DOE PANEL: DOE EM FEATURED OFFICE - PORTSMOUTH/PADUCAH PROJECT OFFICE

Portsmouth/PaduCal ProjeCt OFfiCe. ........cuiuiiiiiiiieicieii ettt bbb b b e bbbt b bbb kbbbt n bt 1208
Robert Edwards, Joel Bradburne

Portsmouth/Paducah Project Office (PPPO) - POrTSMOULN ..ottt 1212
Joel Bradburne, Jeff Stevens

Portsmouth/Paducah Project Office (PPPQO) - PAAUCAN .........cccvvveveiiiiiree ettt ettt ee 1219
Jennifer Woodard, William Kirby

Portsmouth/Paducah Project Office (PPPO) - DURg..........cciiiiieiiienrisieieiee sttt b bbbt b et 1227

Reinhard Knerr, Alan Parker



PORTS D&D PIOJECT ...ttt sttt etttk s e e b s e b a8 e 54 e s e £ e st e E e b e b e s st e e e s e b e b eR et e e b ke b e Rt ettt et e b e se st b s et ene e e e es 1233
Jeff Stevens

Introduction to Four Rivers Nuclear Partnership, LLC.........cooiiiiieieieiee ettt sttt sttt 1246
William Kirby
Seven Lines One Project-Integration, Safety, PrOQUCTION ...t sse e nenen 1253

Alan Parker

SESSION 110B — ROBOTICS: SOFTWARE; OPERATING SYSTEMS; SENSORS, AUGMENTED REALITIES,
AND ASSOCIATED AREAS (8/11)

The “Site of Things”: Remediation in the INformation Age - 18088 ............cociiiiiiiiiiiiiee e 1259
Steve Rima, Jeffrey Albee, Everett Wessner, Robert Berger, Matthew Lee

Towards Zero Manual INTENVENTION = 18358 ........ccciiiieiiiiiciieetee ettt a et s et et e s et e b e s e s b e se s s e s esessebesbebe b esessenessensebebeseee 1269
Robert Buckingham

Augmented Reality Tools for NUCIEAr FACIHITIES = 183L8........cccceeiiririeieieiirissieiee s esee s s se et e e se e e e ssesesesesensssnsases 1279

David Mascarenas, Benjamin Katko, Brian Bleck, Andre Green, Sudeep Dasari, Henry Gertsen, John Morales, JoAnn Ballor,
Oscar McClain, Miranda Mellor, Yongchao Yang, Craig Blackhart, Alessandro Cattaneo,Julio Trujillo, Charles Farrar, Andrew
Wysong, Troy Harden

Towards a Robust System-of-Systems Control Architecture for RODOLICS - 18359 ........cccoiviiriirirceeeeneee e 1287
Guy Burroughes, Robert Buckingham, Rob Skilton, Jean-Jacques Honore
Integrating Risk in Humanoid Robot Control for Applications in the Nuclear INdustry - 18230 .........ccccorrriiinnnrneie e 1292

Philip Long, Xianchao Long, Aykut Onol, Taskin Padir

How Much Weight Can Be Expected to be Handled with a Telemanipulator for a Worker; Limits and Possibilities
OF ThE SYSTEIM = L8B38.... ...ttt b ettt bt h e bbb R e £ e e bbb e R £ £ b e b e b e R e R e 4 £ e b e b e b e R 228 eE e b b e b e R £ e £ e b b e b e b e et bt eb e b et b e et et ebeiea 1301
Luisa Haberstroh, Jean-Michel Wagner

SESSION 111 — ROBOTICS: MODIFICATIONS TO COTS SYSTEMS — ROVS (MARINE, LAND, AIR, ETC)),
UAVS ETC. (9/11)

The Use of Unmanned Aerial Vehicles for Rapid and Repeatable 3D Radiological Site Characterization - 18352 .............ccccoouu.. 1313
Dean Connor, Peter Martin, Huw Pullin, Nick Smith, Thomas Scott, Chris Hutson
Remote Aerial Inspection Vehicle Design and Evaluation - 18428 ..........cccoveeeeiiiiiinieseiesessie e sssssssesasessssssess 1324

Lauren Lieu, Logan Ellis, Nathan Michael
UAVs for Radiological Monitoring: Determining Ideal Operational Parameters From GEANT4 Simulations -

L8025 ...ttt E bR E R R R AR R R SRR e SRR SRR O RS E R R R SRR AR SRR R R R R R AR R R Rt n e r e 1338
Peter Martin, Alessia Giroletti, Yosuke Yamashiki, Jaap Velthuis, Thomas Scott

Savannah River Site H-Canyon Collaborative Technology Demonstration - 18313 ...........ccccceieirirrreiiiniisieiee e 1350
Jean Plummer, Rick Minichan, Thomas Nance, Wendell Chun, George Guthrie, Brent Gutierrez, Jeffrey Coughlin

Savannah River Site Defense Waste Processing Facility Melt Cell Remote Cleanup - 18037 .........ccoeeiiininienenininreeeessieeeens 1358
Jeffrey Coughlin, Annamarie MacMurray, Eric Kriikku, Michael Dalmaso, Paul Edward Cundey 1V, James Fiscus

Testing and Deployment of Remote Systems to Remove Highly Radioactive Soil at Hanford's 324 Building - 18043 .................... 1367
L Michael Douglas, Mike Thien, Michael Johnson

A Comparison of Two Alternative Types of Unmanned Aerial Vehicles for Indoor Spaces - 18502 ..........cccoovreiininninsenenennninnns 1380

Robin Murphy, Mark Gandillon, Sergei Lupashin

SESSION 112 - WORLDWIDE PERSPECTIVES OF RADIOACTIVE WASTE MANAGEMENT -
CHALLENGES AND SOLUTIONS

Optimising National WM Strategies Through Early Consideration of Nuclear Safeguards - 18607 .............cccoeierenirnnnrccninnnens 1389
Rebecca Stohr, Brad Cassels, Geoffrey Williams, Craig Everton

Brexit, Euratom and Nuclear Liabilities - 18643 ..ot 1398
Jonathan Leech, Rupert Cowen

Germanys First Steps in the Restarted Site Selection Process - L80L5..........ccooiiriiriiiieiee ettt 1405
Bruno Thomauske, Axel Preusse, Frank Charlier

Development of a Waste Management Organization for the Whiteshell Laboratories Closure Project - 18317 ..........ccccceovvvirnnnee 1412

Adriana Luke, Sean Gamley, Miles Smith

Comparative Study of the Standards and Guides of a Management System Applicable to Radioactive Waste -

S TSRS 1420
Tereza Salvetti, Julio Takehiro Marumo

VOLUME 3

International Network for Nuclear Waste Characterization (IAEA-Labonet) — Facts and Future - 18566...............c.cccoveerinrnnene. 1429
Julio Takehiro Marumo, Rebecca Robbins, Leo van Velzen, Kapila Fernando, Pierre Van Iseghem, Makoto Kashiwagi



SESSION 125 — PANEL: ROBOTICS: REMOTELY OPERATED VEHICLES FOR EMERGENCY, DISASTER
AND OPERATIONAL UPSET RESPONSE (8/8)

A RODOt ROJEO FOF DOE-EM ..ottt bbb bbbttt 1435
Jake Deuel

Applications for Remote Operations in DOE NUCIEAr FaClItiES. .........coviiiciiiiiicee e 1444
Rick Minichan

THINGS YOU HEAE (BNT SAY) -...vcueiiiieieieieie ettt e bbb s £ bbb bR e £ £ b e b e b e s e R e 4 £ e b e b e b e R £ £ e £ e b b e b e RS e £ e bk eb e b e e bbb e b e b e e b b et et enenea 1450
Robin Murphy

Advanced Research in Robotics for Emergency and Operational RESPONSE .........cccuuvueeeiiriririeieererireseseeesesesssssseesessssssssesssssssseseses 1458
Reed Young

Nuclear and Industrial Robotics, Remote Systems and Other Emerging TeChnolOgies ...........ccovviiiiiiciiiinncceeesccee 1461

Rodrigo Rimando

SESSION 126 — ROBOTICS: SIMULTANEOUS LOCALIZATION AND MAPPING (SLAM) AND
GEOLOCATION VISUALIZATION (10/11)

Robot Navigation in a Rich Information Map for Inspection in Nuclear Environments - 18596 ...........cccccooiiieeieninnnsenenessenienas 1466
Maozhen Wang, Xianchao Long,Peng Chang, Ruofan Zang, Taskin Padir

Localized Imaging and Mapping for Underwater Fuel Storage Basing - 18364............cceriiireieieiiiineieieee et 1472
Jerry Hsiung, Andrew Tallaksen, Lawrence Papincak, Sudharshan Suresh, Heather Jones, William Whittaker, Michael Kaess

Self-Navigating Robotic Assistant for Long-term Wide Area Floor Contamination Monitoring - 18213 ..........cccccooviiicinnnnnes 1484
Meredith Pitsch, Mitch Pryor, Zachary Dewey, Robert Anderson

Autonomous 3D and Radiation Mapping in Tunnel Environments Using Aerial RODOLS - 18156..........ccccoeiiniririreieninninieeieresrenieias 1498
Frank Mascarich, Taylor Wilson, Shehryar Khattak, Tung Dang, Christos Papachristos, Kostas Alexis

3-D Volumetric Gamma-ray Imaging and Mapping with Mobile RODOE - 18124 .........cccccveeeiiinirieeeisesesseese e 1510
Michael Lee, Matthew Hanczor, Jiyang Chu, Zhong He, Nathan Michael, William Whittaker

Localization Method for Remotely Operated Robot in Harsh Environments - 18561 .............cccoeiiivinneeininssieee s 1523
Takaaki Konishi, Ryosuke Kobayashi, Satoshi Okada, Koji Ishizawa

Pixelated CZT Technology for the Detection, Identification, and Localization of Gamma-ray Sources - 18311...........cccoceeerirnnene 1531
Weiyi Wang, Y. Andy Boucher, Chris Wahl, Willy Kaye, Feng Zhang, Hao Yang, Jason Jaworski, Brian Kitchen, Steven Brown

Hanford Double Shell Tank Integrity Inspection — Integration of Customized Robotics - 18400 .........ccccervvvreereeieinrissieserereseseeiees 1537

Ron Mitchell, Marc Rood, David Kelly

TRACK 2 - HIGH-LEVEL RADIOACTIVE WASTES, SPENT NUCLEAR FUEL/USED NUCLEAR FUEL

SESSION 006 — HLW, SNF/UNF AND LONG-LIVED ALPHA/TRU PROGRAMS AND POLICIES

Meeting the Challenges, Exceeding Expectations in Radioactive Liquid Waste WOrk - 18657 .........ccccccevvrvvirsseienniessessenenesseenens 1544
Mark Schmitz, Dean Campbell

Plans for the Removal of Inventory From HLW Storage Tanks and Impact on Vitrification Feeds - 18175 ..........ccccoivrrcrcnenenn 1557
Hannah Paterson, Michael Ingrams

Verification and Analysis of Spent Fuel Safety Information Database in Korea - 18252 ...........ccccooniieiieninnisee e 1565

Daesik Yook, Ara Go, GyeongMi Kim, GunHee Jung, Ser Gi Hong, Kyuhwna Jeong

SESSION 007 — HANFORD HLW TREATMENT AND IMMOBILIZATION PLANT UPDATE

Progress Update for the Hanford Waste Treatment and Immobilization Plant Project - 18327 ........ccccoeevivrivivsecnnenesseseeereenes 1573
William Hamel, Joanne Grindstaff

Implementing a Direct Feed Low Activity Waste Capability in the Hanford Waste Treatment Plant - 18332 ..........ccccoovrreenne 1580
Jason Young, William Hamel, Joanne Grindstaff

Full Scale Vessel Testing for the Hanford Waste Treatment and Immobilization Plant - 18333...........cccccviiieiiinnnscceesneees 1585

Michaela Trenidad, Langdon Holton, David Kosson, Russell Daniel, Scott Monson, Lincoln Griswold, Nathan McAdams, Richard
Calabrese, David Dickey

Cold Commissioning Simulant Selection for the Hanford Tank Waste Treatment Plant LAW Facility - 18465............c.ccccoeevnnne. 1592
Dewey Burbank, Peter Benson

SESSION 016 — LANL PANEL: LANL RECOVERY - RE-TREATMENT OF TRU PROBLEM WASTE
STREAMS (1/4)

Processing of REMEdIAtE0 NITFALE SAITS .........ccoiiiiiieiiiiicte et b ettt b bbbt b bbbttt b et b ettt 1600
David Funk
Treatment of the Nitrate Salts at Los Alamos National LIDIary ...t 1609

Doug Hintze



SESSION 017 — PANEL: DOE WIPP: RETURN TO TRU WASTE OPERATIONS FOLLOING 2014
OPERATIONAL INCIDENTS

New WIPP Waste AcCeptance IMPIEMENTATION ...........ccviiiirieeeieisiee ettt se s s s e e e s s s e e ss s eterene s s nte s 1613
J.R. Stroble

WIPP LOOKING FOIWAET ....c..cvviiiiiieicietei sttt bbbt h bbbt bbbttt 1615
Mark Pearcy

2017 TN REVIBW ..ttt bbbt bbbt £ bbb s £ £ b b e b e 8264 £ b b e b e R £ £ b e b e b e R e RS A £ e b e b e R eR £ £ e A e b b e b e RS A £ e b b ek b et £ b ke b e Rttt bt nenea 1616

Bruce Covert

SESSION 031 — RECOVERY FROM FAILURE OF HLW INFRASTRUCTURE

Replacement of Melter 2 at the Defense Waste Processing Facility (DWPF) = 18608 ..........ccccceeeriririnreeeineresseeeesesesessssesesessseesenes 1620
Brandon Hodges

Remote Evaporator Vessel Repair by Robotics and Powder Injection Laser Welding - 18107 ..........ccoocceinnninicceeennecees 1633
John Gregory, Karen Rudd, Thomas Yamamoto, William Barnes

Failure Evaluation of Savannah River Site High-Level Waste Evaporator 242-25H - 18480 ...........cccoeeiininnieeeniessieieeeseseenenes 1639

Charles Keilers, Thomas Yamamoto, Bruce Wiersma

SESSION 032 - LOW ACTIVITY WASTE (LAW) PRETREATMENT PROCESS UPDATE

LAWRPS Technology Maturation Program and Scaled TeSting - 18488...........cccccivriiiririeeieiiniririeseeesesse e sssssesssessssssssesssssssseseses 1651
Matt Landon, Kevin Ard, Sahid Smith, David Herman, Clark Carlson

Direct Feed Low Activity Waste Test Platform — Pretreatment Unit Operations - 18613..........coccooiiiieinnnnniccesss s 1668
Reid Peterson, John Geeting, Sandra Fiskum, Jarrod Allred, Heather Colburn, Kris Colosi

Radioactive Test Platform Demonstrating the Direct Feed Low Activity Waste Process at Hanford - 18628..............ccccccooirennee 1683

Jacob Reynolds, Kris Colosi, Benjamin Tardiff
Testing Results from the Low Activity Waste Pretreatment System (LAWPS) Full-Scale lon Exchange Column

Test and Engineering Scale Integrated SYStem TSt - 18634 ........ccuvuiueueuiiiiiiieieieiie ettt bbbt bbbt b e 1689
Paul Townson,Abhishek Bali, Matt Landon, Tracy Barker

SESSION 034A — HLW SEPARATIONS PROCESSES - POSTERS

Electrochemical Behavior of Nd and its Co-Reduction with Bi in Molten LiCI-KCI Salts - 18360 .........c.ccccvvninicieeiirnncceees 1703
Beom Kyu Kim, Byung Gi Park, Hwa Jeong Han, Ji Hye Park, Won Ki Kim

Evaluation of Options for Disposition of MK-42 Materials - 18034 .........cccoioiiuiriiniirieieie ittt st 1712
Sharon Robinson, Bradley Patton, Robert Jubin, Miting Du

Using Biomolecules to Separate PIUtONIUM - 18393.........c.coiiiiiiiiiiieiee ettt bbbttt bbbt b et eb s 1721

Jarrod Gogolski, Mark Jensen

SESSION 034C — REPOSITORY PERFORMANCE AND IMPACTS ON HLW FORM CHEMISTRY - POSTERS

Sorption Behavior of lodate lons on Calcium Silicate Hydrate under a High Saline Condition - 18176..........cccccoevvniiicinnnnnnn. 1728
Hayato Onodera, Taiji Chida, Yuichi Niibori

Geochemical Simulations of Plutonium Redox Speciation at Increasing lonic Strengths - 18567 ...........ccccceoeiiirrneeneninnsieeeeens 1741
Thomas Peake, Jay Santillan, Kathleen Economy, Daniel Schultheisz

Performance Assessment of a Generic Nuclear Waste Repository in Shale - 18392...........ccccooiiiinnnicceeeee s 1748
Emily Stein, Paul Mariner, Jennifer Frederick, S. David Sevougian, Glenn Hammond

Buffer Material Degradation in High Level Radioactive Waste DiSposal - 18454 ..............cccouiimniiicin s 1762
Wen-Sheng Lin, Suu-Yan Liang, Chen-Wuing Liu

Simulating the Effect of Fracture Connectivity on Repository Performance with GDSA Framework - 18589...........ccccocvrreenene 1773
S. David Sevougian, Emily Stein, Glenn Hammond, Paul Mariner, Jennifer Frederick, Eduardo Basurto

Regulating Operational Safety at a Future Geological Disposal Facility in the UK - 18038 ........ccccccvveeieiinninseinniesseeeeneseseseenens 1788
Tim Marshall, William Turner

Sorption of Cationic Radionuclides on Chlorite and Sericite formed by the Hydrothermal Alteration - 18180 ..........cccccccovvvinee. 1795
Taiji Chida, Tomoyuki Toyota, Yuichi Niibori

Deposition Behavior of Supersaturated Silicic Acid onto lllite as an Altered Backfilling Material - 18114..........cccccoovveieninnnnnnns 1804

Shinya Oyama, Tsuyoshi Sasagawa, Taiji Chida, Yuichi Niibori

SESSION 034D — ANALYTICAL TECHNIQUES FOR HLW - POSTERS

Optimization of LIBS Acquisition Parameters for Chemical Analysis on HLW Liquid Solutions - 18291...........cccccvvvvreeiervrnnnnn 1813
Caroline Michel, Jean-Valéry Guillaubez, Carine Castafio, Daniel L'Hermite, Régis Didierlaurent, Sophie Schuller
Acoustic Monitor for Particle Size and Bed Friction In a Carbonate Fluidized Bed at High Temperature - 18014....................... 1820

Stephen Agnew, Jonathan Reeves



Real-time Erosion-Corrosion Detection in Waste Transfer Pipelines using Ultrasonic Sensors - 18368...........cccocccoeoevnnnnnicneens 1830
Dwayne McDaniel, Aparna Aravelli, Clarice Davila

SESSION 034E — HLW STORAGE AND PROCESSING - POSTERS

Observations and Lessons Learned from Testing of the Hanford WTP Standard High Solids Vessel Design - 18635.................... 1836
Bethany Springer, Paul Townson, Fred Damerow, Scott Lehrman, Loni Peurrung, Michaela Trenidad, Leo Moualeu, Scott
Monson, Langdon Holton

Theory of Carbon Dioxide Absorption by Hanford Waste - 18208 ............ccueuiiriiiirireeieirisie ettt et 1845
Jacob Reynolds, Daniel Reynolds

River Protection Project SyStem Plan, REV. 8 - L18BBL..........ccciiueiiiiririeieiiiesirieisie ettt bbbt bbbttt enens 1858
Sean Reaksecker, Linda Bergmann, Jeanne Bernards, Annamaria Praga, Alec Schubick, Samantha Tilanus

Effects of Blending and In-Tank Pretreatment on Direct Feed Hanford High Level Waste Vitrification - 18434.........c.c.ccccceenee. 1872

lan Pegg, Adonia Papathanassiu, Wing Kot, Konstantin Gilbo, Nicholas Mecholsky, Innocent Joseph

SESSION 034F — COMPUTATIONAL SOFTWARE APPLICATIONS IN HLW - POSTERS

Pseudodynamic Aspen Plus Model of the Defense Waste Processing Facility - 18475 ..ot 1885
David Henley, Maximilian Gorensek, Daniel Lambert, Chau-Chyun Chen
Minimizing Error Potential Using Computer APPlCAtioNs - 18498 ..........ccoo ittt 1899

S. David Burke, Susan Lawson, Jason A. Hargrave

Safety Requirements Management System (SRMS) — Improved Documented Safety Analyses Implementation -

LBATH ... bR SRR b SRR 1913
Terrence Carroll, S. David Burke, Susan Lawson

The EMC: Development of a New Equipment for Recovering Old Nuclear Wastes From Fontenay-aux-Roses CEA

CNTEE = L8ATL ... b bbb bbb 1924
Aurélie Ithurbide, Roger Serrano, Sébastien Blanc, Jean-Claude Masy

SESSION 046 — STORAGE AND RETRIEVAL OF SPENT/USED NUCLEAR FUEL

Updating the Dry Transfer SYSTEM = 18110 ...ttt bbbt b bbbttt 1932
Sven Bader

Developments in the Regulatory Framework of Interim Storage of Spent Nuclear Fuel (SNF) in Germany - 18137...........c.ccceu.... 1942
Christoph Gastl, Julia Palmes

ENRESA’s Spent Nuclear Fuel and Special Waste Database = 18115........ccveueeeriiiririeirereesiseeeseesesssseseseresessssssssssesessssssesesssssssseseses 1948

Jose Maria Gomez, Francisco Javier Fernandez

Numerical Assessment of SNF Parameter Bandwidths and Muon Tomography Assay for Large Volume Casks -

S SRS 1954
Leonor Frazao, Holger Tietze-Jaensch, lvan Fast, Jaap Velthuis

Development of Non Destructive Assay Approach for Characterization of Spent Fuel Debris at Fukushima - 18543.................... 1962
Sasha Philips, Christophe Berard, Patrick Chard, Xavier Ducoux, Adrian Gallozzi-Ulmann, Henrik Jaderstrom, LouSai Leong,
Helene Lefebvre, Martin Rushby, Marcel Villani

Post-irradiation Examinations of High BUrnUp PWR ROGS = 18456............cccccviiuieiieiiirieieiensisessstessesessssssessssssssssesssessssssssssesessssnses 1981
John Scaglione, Bruce Bevard, Rose Montgomery
Applicability of HBU Fuel Cask R&D Project to Al Clad Fuel Storage - 18558...........ccciiiiiiiieinresieee st 1993

Don McGee, Sven Bader Orano, Arthur Niemoller, John McEntire

SESSION 047 — OPERATIONAL SAFETY ISSUES IN THE IMPLEMENTATION OF DEEP GEOLOGICAL
REPOSITORIES (DGR)

Operational Safety and Post-Closure Safety: Investigation of their Interactions by a FEP Analysis - 18040..........cccccoveccriennenn. 2000
Jens Wolf, Niklas Bertrams, Wilhelm Bollingerfehr, Dieter Buhmann, Christine Fahrenholz, Wolfgang Filbert, André
Lommerzheim, Ulrich Noseck, Sabine Prignitz

French Cigeo Operational Safety Options: The Approach and Challenging Issues Towards the Licensing - 18051..........c.c.cccc..... 2008
Sylvie Voinis, Myriam Rabardy, Soraya Thabet, Patrick Landais

A Method for the Assessment of Operational Safety of DGR Using Scenario Development - 18187 .........ccccovveeiennnnscnininnnnenns 2013
Stephan Uhlmann

WIPP Safety Significant Confinement Ventilation System Design = 18490 ..........cccooviriiiiieiininiterieie et 2022
Richard Berry, Jack Clemmens, Ronald Gill, Daniel Field, Rodney Whisenhunt, Clark Fuhlage, John Menna, Dennis Huddleston

Preliminary Preclosure Accident Consequence Analysis for the APM Conceptual Design - 18090 ...........cccoeeiririrrireieneninisisererenens 2033
Helen Leung, Kelly Liberda

The Retrieval Project Asse Il - Lessons Learned in Radiological Protection - 18263 ............ccccouoirrniieiiininnieeeinesssieeee e 2043
Volker Kunze, Christiane Vieh, Florian Voigts, Steffen Lau

Cs-135 Content of Cesium Capsules and Strontium/Cesium Heat SoUrces - 18509 ........ccccovviriiiieiiniiniciereiss e 2058

Laura Price



SESSION 057 — PANEL: CHALLENGES IN DOE HLW TANK MANAGEMENT: FACILITY START-UP AND
WASTE DISPOSITION

HLW Tank Management ChalleNges 2018..........ccuouiiurieuieiiisieeeeesesee et sesss s se e e ssesesesasessssesesesesesessasesesesessssnsesesessssesesenes 2062
Kenneth Picha, Scott Van Camp

The Cleanup Challenge: The RisSK iS 1N the TaNKS..........ccoiiiiiiiicii bbbt bbb 2064
William Hamel

Start up & Commissioning Experience at Sellafield (UK)........cccoiiiiiiceii sttt 2069
Graham Jonsson

Challenges in Facility Startup and Commissioning at the Salt Waste Processing Facility ..........c.ccccovrvvnieiiiinssceneneseee s 2077
Pamela Marks

Status Of Integrated Waste TreatmMeNt UNIT ..o bbbttt 2083

John Zimmerman

SESSION 068 — LATEST ISSUES AND DEVELOPMENTS IN GEOLOGICAL REPOSITORIES IN SALT ROCK

Safety Concept and Safety Assessment for a HLW Repository in Bedded Salt in Germany - 18253...........cccccoierinnrneieninnnscenns 2089
Jonathan Kindlein, Dieter Buhmann, Jérg Ménig, Jens Wolf

Generic HLW Repository Concepts in Bedded Salt in Germany: Emplacement Technologies and Repository

DIESIGNS = LB288B......c.eieieiiteiieirt ettt sttt b bbb bbb st e bbb h R e £ E bR E £ E SR bR R £ £ E R R AR £ R SRR R R bR R e e R b bRt n et b bRt renn 2099
Wilhelm Bollingerfehr, Niklas Bertrams, Wolfgang Filbert, Sabine Prignitz, Eric Kuate Simo, Wenting Liu, Eike Vdlkner, Jonathan
Kindlein, Markus Knauth

Salt Reconsolidation and Repository Engineered BArriers - 18651 ..ottt bbbt 2110
Evan Keffeler, Frank Hansen
THM-Coupled Modeling of Barrier Integrity for HLW-Disposal in Bedded Salt - 18289 ...........ccooieiiinniniieinieceesseeieeene 2118

Markus Knauth, Wolfgang Minkley, Wenting Liu, Ralf Eickemeier, Sandra Fahland, Eike Vélkner, Tatjana Kuehnlenz

VOLUME 4
Percolation iN SAIt ROCKS = 18B52.........c.ccuiiiiiiieieiiieiris ittt b bbbttt bbbttt b e 2132
Christoph Lideling, Wolfgang Minkley, Dieter Briickner
Qualification of Numerical and Semi-Analytical Modeling Codes for Thermal Design of HLW Repository - 18455............c..c.... 2144
Edward Matteo, Teklu Hadgu, Eric Kuate Simo
Potential for Salt REPOSITONIES = L8B3 .........ccoiiiiiieiiieiiiiet ettt bbbt bbb bt e e bbb bt E b bbb et bbbt bbbt e 2153

John Heaton

SESSION 078B — MODELING AND OPTIMIZATION OF HANFORD HLW AND LLW TREATMENT
PROCESSES

Evaluation of the Waste Streams from Management of Reprocessing Off-Gas Streams - 18483............cccoovrniniciennnnnncceens 2158
Robert Jubin, Stephanie Bruffey, Denis Strachan

Producing Desired Properties From a Broader Spectrum of COmpOSItioNs = 18167 ..........cccccoiiiriririeiinirinisieee e 2172
Albert Kruger

Measurement of Gas Bubbles Encased in Bitumen Nuclear Waste Drums with Muon Scattering Tomography -

L8237 ettt bbb AR bbb £ b £ £ £t AR E e b e b e R £ S e£ AL Ao R e R b £ e b £ eSS LA LR e Ao E b eb £ e R £ S eA SRR e b ek e bbb Rt AL E e b b e bt ettt ees bt e bt eea 2181

Leonor Frazao, Magdalena Dobrowolska, Aristea Cassandra Poole, Daniel Kikola, Holger Tietze-Jaensch, Jaap Velthuis

SESSION 081 — PANEL: PROGRESS ON DEEP REPOSITORY PROGRAMS AROUND THE WORLD

Implementing Geological Disposal in the United KINGOOM...........cvoiiiiieecinse st nenens 2188
John Corderoy

Japan's Policies and Activities for Deep Geological DiSposal 0f HLWV ..........ccoiiiiiiiiiiicies e 2195
Shunsuke Kondo

State-Andra Performance Agreement 2017-2021 A Strategic Roadmap for the AGENCY .......cccoeirriieiiiniieeerrs e 2205
Patrick Landais

Shaping the German Pathway to Radioactive Waste DiSPOSAl ..........ccccciririiurieririiisieeeniisis ettt essssssesesesens 2215
Ewold Seeba

Geological Disposal of High Level Radioactive Waste in China and Plan for an Underground Research Laboratory................... 2220

Ju Wang, Xiao Tian

SESSION 083 — TRU WASTE DISPOSITION

National Plan for the Disposal of Existing and Future TRU WaStes - 18616 ..........cccrurureriiririnieiciirisieieeese et 2235
J.R. Stroble



Unique Facilities, Innovative Treatment Processes, and a Talented Workforce Allow Fluor Idaho to Successfully

Disposition TranSUraniC WAaSEe = 18388 ..........ccceeiririrurieereiisiseeteeseesessetesesesessssesesesessssssesesesesessssesasesessssssesesesessssssesesesessssssesesessssesesesees 2241
Hoss Brown, Erik Simpson, Steven Poling

Enhanced Evaluation Criteria to Meet the WIPP Waste Acceptance Criteria - 18655 ... 2253
J.R. Stroble

Oxidizer Testing on Alternative Absorbents at Los Alamos National Laboratory - 18656 ... 2256
Jerri McTaggart, Bridget Ams, Keith Lacy, Christopher Chancellor, Phil Hypes, Christina Poulos,Jean-Francois Lucchini

Basis of Knowledge for Oxidizing Chemicals in TRU WaSTE - 18654.........c.cceuvuriiiriiiriereeriiisieesesssessssssesesesessssssssssssessssssssesssssssseseses 2265
Beverly Crawford, Tim Burns, Kerry Watson

Commissioning and Startup of a New Category 2 Nuclear Facility for RH TRU Sludge Packaging - 18614 ...........cccoccviicieannnns 2274
Raymond Geimer

WIPP Space Faces TRU Waste Disposal Limits; The Volume Reducing SOIULIoN - 18365 ..........ccccovririreenininrisiee e 2285

Steve Chunglo, Pete Carson

SESSION 089 — ADVANCEMENTS IN HLW SEPARATIONS AND REPROCESSING

Advanced Waste Management Concepts for Uranium and Plutonium Multi-Recycling - 18533..........ccccceevrivrinieinninneeiensrenseeneens 2296
Christian Ladirat, Isabelle Bardez-Giboire, Nicolas Massoni,Patrice Charvin, Manuel Miguirditchian

New AREVA Investment in Continuous Improvement to Increase Efficiency of La Hague Reprocessing Lines -

L8588 ...ttt E e R R AR e SRR R R R R SRR e R SRR £ R R SRR R A AR R R R £ e R R Rt R R R Rt eer e 2305
Isabelle Morlaes, Vanessa Vo Van, Paul Murray, Jean Francois Valery, Laurent Stachetti

Multiphase Large Eddy Simulation of a Pulsed Sieve-Plate Extraction Column - 18125..........ccccoovriiireeiinninnsee e 2313
Daniel Theobald, Bruce Hanson, Michael Fairweather, Peter Heggs

SESSION 093B — ENGINEERING AND DESIGN FOR GEOLOGIC DISPOSAL

Engineering Design of the Geological Disposal Facility for the UK - 18074 ..........cccoiiiiiiiiiieiectnse et 2328
Neil Carr, Steven Majhu

Backfilling of Geological Disposal Facilities - Development of Optimized Backfill Material - 18146 ............ccccocvivrvvrvecininrnssennns 2343
Hans-Joachim Engelhardt, Bernt Haverkamp, Didier Raymaekers

Andra’s Underground Research Laboratory as a Tool to Prepare Monitoring System of Cigéo Project - 18070.........cccccceureerenee. 2356
Radwan Farhoud, Philippe Tabani, Aliouka Chabiron, Vincent Crabol, Nicolas Gilardi,Adrien Mangeot

Operational Aspects of an International Sub-seabed HLW RepoSitory - 18450..........ccoviieiiiinieiciinnisiieee e 2370

Craig Porter

SESSION 105 — INFRASTRUCTURE IMPROVEMENTS IN AGING FACILITIES

Energy Efficiency and Infrastructure Upgrades on Nuclear Clean-up Sites: The Hanford Experience - 18641............cccccevvveunnn. 2382
Christian Seavoy, Greg Sullivan, Matthew Parkhill, Randall Krekel

Aging Hanford Nuclear Waste Using Carbon Dioxide to Evaluate Corrosion at Lower pH Limits - 18467........c.ccccccovvievennnnnnne 2392
Margaret LaMothe, William Powell

International Governmental Collaboration on Best Practice in Aging Infrastructure Management - 18027 ...........ccccoevevnecenne 2407
Garry Yaraskavitch, Laurie Judd

Improved Heat Exchanger Performance Achieved Through Improved Condensate Drainage - 18478 ..........ccccoovvvniciccnnnncnn. 2417
Todd Brown

SESSION 115 - DEVELOPMENT AND EVALUATION OF GLASS AND ALTERNATE WASTE FORMS

Product Quality Assessment of Glass Formulations for High Sodium Nuclear Waste Streams - 18198............cccovreiinnnncicrenenen 2430
Michael Harrison, Michael Ingrams, Rebecca Sparkes, Katy Spencer, Hannah Paterson, Clive Bridgen, Russell Hand, John
Longmore, Rowan Patel, Lisa Hollands

Process Control Approach to Implement High Waste Loading Glass Formulations for Hanford Low Activity

WWASEE VITFITICALION = 18435 ... .. cueieiiiiieieieicieie ettt se sttt s et bbb e et st e b e e s s s e b e R e R e s s e R s e R e R et e e e A e R e R et et s e b e Re e st e s et e ne e s e ntenn 2443
lan Pegg, Isabelle Muller, Keith Matlack, Innocent Joseph

Structural Role of Iron in Nepheline-based Aluminosilicates for Nuclear Waste Applications - 18192 ...........cccocovrrrieninnnineienns 2451
Mostafa Ahmadzadeh, Alex Scrimshire, Paul Bingham, Ashutosh Goel, John McCloy

Durable Tellurite Glasses for Vitrification of Technetium Wastes - 18270 ........c.cccovveieiiiieiniesieisie s seesieesee e sseesaens 2464

Jae Young Pyo, Cheong Won Lee, Wooyong Um, Jong Heo

SESSION 116 — TECHNOLOGY ALTERNATIVES FOR HLW STABILIZATION

Vitrification of High-Level Waste: How to Select the Best Suited Technology - 18117 .........cccceeiirivireeeieieninessiseesesiseseeeseseseesens 2471
Catherine Veyer, Anabela Rodrigues, Thierry Flament, Céline Roussel, Régis Didierlaurent, Christian Ladirat

Vitrification Process for 1daho HLW CalCine - 18433 ..ottt st bbbttt 2485
Bradley Bowan, Keith Matlack, Hao Gan, lan Pegg, Eric Smith, Glenn Diener, Innocent Joseph

Steam Reforming Process for Treating Radioactive WS - 18172 .......ccooouiueiriiiiirieiceiinisieie ettt 2493

Joseph Giebel, Craig Porter, James Law, Brad Eldredge, J. Brad Mason



The Evolution of Hot-lIsostatic Pressing for the Treatment of Radioactive Wastes - 18276............cccoeriieieninninicnicseseeens 2507
Martin Stewart, Sam Moricca, Paul Heath, Simon Chung, Neil Hyatt

SESSION 117 — STORAGE AND RETRIEVAL OF HIGH-LEVEL TANK WASTE

Waste Retrieval and Inspection Operations in Hanford Tank 241-AY-102 - 18234 .........ccccciiiieiinnneeene e 2521
Jordan Follett

Hanford Under-tank Inspection with Ultrasonic Volumetric Non-destructive Examination Technology - 18470.........cccccccceevenee. 2536
Kayte Denslow, Samuel Glass, Michael Larche, Traci Moran, Kayle Boomer, Jason Gunter

Extensive Aging and Evaluation of Nonmetallic Components in the Waste Transfer System at Hanford - 18371 ...........cccocvceuuee. 2555

Dwayne McDaniel, Amer Awwad, Jose Rivera
The Development of the Corrosion Control Limits for Direct Feed Low-Activity Melter Off Gas Returns to

HANTOPd TANK FAMS = 18L96......c.ciiiiieieieiiiirieieie etttk b bbbt bbbtk R R e £ bbbt bbb bRt ettt et ettt ebenan 2563
Richard Wyrwas, Bruce Wiersma, Stuart Arm, Julie Colby

Discovering Challenges and Opportunities During Sludge Removal in Savannah River Site’s Tank 15 - 18415...........cccccevvenne. 2572
Seth Campbell, Michael Hubbard, Samuel Rollings, Rachel Smith

Determining the Efficiency of the Hanford Waste End Effecter through Proof of Concept Testing - 18165.......cccccoveveervrvririennnns 2582
Theodore (Ted) Wooley, Brian Hatchell, Eric Berglin, Jason Mount, Kevin Neill, Beric Wells, Carolyn Burns

A Tool for Planning Near-Term Waste Transfers at the Hanford Site - 18491 ... 2597

Elizha West, Jeremy Belsher, Kevin Mote

SESSION 124 — PANEL: MANAGEMENT OF USED NUCLEAR FUEL: WILL THE UNITED STATES
REENGAGE AND ALIGN WITH INTERNATIONAL EFFORTS

NRC's Update on High-Level Waste Storage, Disposal, and REPIOCESSING.........ccoiririririeriiirieieieee st sesaenas 2610
Marc Dapas

Consolidated Interim Storage is a Go in UKraing and the USA ..ottt es 2616
Joy Russell

Spent Fuel Interim Storage and Disposal in Europe — Various Experience of WestinghouUSE.............ccoeieciinnnccnceenens 2624
Yves Brachet

Management of Used Nuclear Fuel United States REENGAGEMENT .........c.ciiiiiiiieiiiiiieeiee et 2632
John Donnell

SESSION 127 — PROCESS MONITORING FOR HLW TREATMENT

LIBS Measurement in Vitrification of HLW Process: Towards a Development of Online Chemical Analyses -

L8290 ...ttt E R R E ek E £ £ R £ R R AR £ SRR h R £ £ AR R SRR £ AR EeE SR £ £ R A E R A £ AR b bR R e AR R bR R e R bbbt e bt b h e 2640
Caroline Michel, Jean-Valéry Guillaubez, Carine Castafio, Daniel L'Hermite, Régis Didierlaurent, Sophie Schuller

Hanford Direct Feed Low Activity Waste Real Time Monitoring Program = 18336........cccccvuveeeriririnieeeennsessesessesesesssseseesssesseses 2647
Connie Herman, Michael Poirier, Cecilia DiPrete, Mark Farrar, Anthony Howe, Michael Stone, Felix Miera, William Hamel,
Isabelle Wheeler, Billie Mauss, Michael Wentink, Aruna Arakali

Instrumentation for Hanford DFLAW Real-Time, In-Line Process Monitoring - 18339.........ccccviieiinnneiinsseseesee e 2660
Michael Poirier, Mark Farrar, Connie Herman, Cecilia DiPrete, Anthony Howe, Michael Stone, Felix Miera, William Hamel,
Isabelle Wheeler, Billie Mauss

Development of a Dosage System for the Incineration of Radioactive and Particle-laden Liquid - 18080...........ccccoovvreniririnnnenns 2675
Florent Lemont, Sebastien Francois, Rodolphe Magnin

SESSION 129 — STORAGE & PROCESSING OF HIGH ACTIVITY WASTE

Integrated Salt Waste Processing at the Savannah RIVEr Site - 18549..........cccccuiiiirieirierieiiirisseiesesses s sssssesesesens 2683
Keith Harp, Roberto Gonzalez
lon Exchange Column Thermal Modeling: Prevention of Process Effluent Boiling - 18577 ..ot 2692

Peter Fairchild, Mark Keefer
Synthesis and Characterisation of Caesium Phosphomolybdate and Zirconium Molybdate found in the Highly

Active Storage Tanks at SEHAfIEld - 18L54...........cciiiiee ettt e bbbt b bt bbbt e bbbttt s 2707
Jessica Shiels, Timothy Hunter, David Harbottle
Impacts of Crust Properties on the Waste Feed Delivery of Hanford Tanks with Flammability Concerns - 18161..............cccc...... 2721

Thomas Webber, Bryce Eaton

TRACK 3 - LOW-LEVEL, INTERMEDIATE LEVEL, MIXED WASTE, NORM & TENORM

SESSION 008 — WASTE MANAGEMENT IN MINING, URANIUM INDUSTRY, OIL AND GAS AND NON-
NUCLEAR SECTORS

Department of Energy Legacy Management Progress on Defense-Related Uranium Mines Program - 18119............ccccceovvvinnnnee 2736
John Elmer, Russel Edge



Modeling of Lead-210 Data Documents Benefits in Proactively Understanding TENORM Deposition - 18515..........cccccovviineee 2751
Donald Carpenter, Jesse Kass, William Thompson, Thomas Fischer

Selective Determination of Methylmercury Levels in Mercury-Contaminated Topsoils From Oak Ridge, TN -
LBLB3 ..ttt bbb heh L E b h e E £ h e h e h R L b £ e £ E R R bR h e E e L hhh R bbbt E bbbttt bbb 2759
Zikri Arslan, Iris Denmark, Ermira Begu, Fengxiang Han, Jennifer Seiter-Moser

SESSION 020 — OPERATING EXPERIENCE IN THE TREATMENT AND STORAGE OF LLW/ILW - A
GLOBAL PERSPECTIVE

Management of Metals From Decommissioning of Nuclear Facilities - 18411 ..........cooiiiiiirneeiireeee s 2767
Arne Larsson, Jérémy Buttin, Maria Lindberg, Karen Beckwith

Conception and Operation of a New Treatment Center for Radioactive Waste From High Energy Accelerators -

L8203 ettt bbb £ £A SR e bbb £ e b £ £ £ A e R SR E e b e b e b £ S e £ A S eR e R e R b £ e b £ eSS LA LR e Ao Eebeb £ e R £ S eA LA e E b e b e b bR Rt A LA bR ekt ettt ees s bbb ebena 2778
Luca Bruno, Doris Forkel-Wirth, Luisa Ulrici, Matteo Magistris, Yvon Algoet, Bertrand Cellerier, Regis Michaud

Hanford Direct Feed Low Activity Waste Program Throughput Optimization Through Modeling - 18587.......cccccccovvevrvrvririennnns 2786
Joanne Berry, Allan Exley

SESSION 021 — PANEL: HOT TOPICS IN US COMMERCIAL LLW MANAGEMENT

Emerging Issues in NRC'S LLW ReGUIAtOIY PIrOGIaM ...........oiiiiiiiiiiiiiiiiti ettt 2799
John Tappert

Hot Topics in US Commercial LLW MaNAGEMENT .........coiiiiiiirieieiirisieteietest sttt sttt s b bt b b e b b e e e bbb be st bbb et e st s seebenan 2806
Daniel Shrum

SESSION 023 — SELECTED KEY TOPICS IN US COMMERICAL LLW MANAGEMENT

Richard Hodes Memorial Award Lecture - Development and Certification of New Type-B Containers for the

Recovery of High-Activity S€aled SOUICES = 18710 ........c.iiiiiiieieiiiirisie ettt b bt bbb bbb 2810
Temeka Taplin, Becky Coel-Roback, John Zarling

Mixing Waste + Thermal Treatment: A Solution to the Problematic Waste Challenge? - 18366 ..........ccccovvvvevreeieresiresssrereseneenens 2815
Michael Moulin-Ramsden, Kevin Finucane, Brett Campbell, Steven Woosley

The Legislative and Regulatory Histories Related to Greater-Than-Class-C Low-Level Radioactive Waste - 18602..................... 2828

J. Scott Kirk, Robert Hogg

VOLUME 5

SESSION 048 — ASSESSMENT OF DISPOSAL SYSTEMS, FACILITIES AND SITES FOR LLW/ILW

Numerical Modelling of Radionuclide Migration in the Context of a Near-Surface LILW Disposal Facility - 18618..................... 2845
Camille Espivent, Marc Bourgeois, Majda Bouzid, Frangois Marsal, Hanen Amor

Integration of Models for the Hanford Integrated Disposal Facility Performance Assessment - 18541 ..........ccccoovvreieninnnecnenns 2855
Kearn Lee, Robert Andrews, Nazmul Hasan, Matthew Kozak, Arun Wahi, Wei Zhou, Rainer Senger

Transient Unsaturated Zone Modeling of Radioactive Waste Pits at Los Alamos National Laboratory - 18432............ccccoevvnee. 2871
Gregg Occhiogrosso, Aaron Bandler, Amy Jordan, Daniel Levitt, Nicholas Woodward, Megan Higgs, Peter DeWitt

Dynamic Leaching Method for Intact Saltstone SAMPIES - 18495 ..ottt 2886
Steven Simner, John Seaman, Fanny Coutelot

Experimental Technetium Release From Simulated Saltstone Cementitious Waste FOrm - 18419 .........cccooviiieinnnnccnenssenenns 2900
David Pickett, Cynthia Dinwiddie, Cynthia Barr, George Alexander, Christianne Ridge

Containing Tc-99 Using a Multisorbing Barrier Material - 18249 ... 2912
Kuo Tian, Craig Benson

Modelling the Long-Term Behavior of Cementitious Barriers - 18188 ...........cccccciiiiiririreiiniirisieieee et 2918
James Wilson, Richard Metcalfe, Steven Benbow, Claire Watson, David Savage

International Implementation of IAEA’s Borehole Disposal Concept for Sealed Radioactive Sources - 18545 ..........ccccoovvenenne 2925

John Cochran, David G. Bennett, Paul Degnan, Chris Grout, Gert Liebenberg, Richard Little, Jack Ramsey, Japie van Blerk,
Philippe Van Marcke

SESSION 051A - LLW, ILW WORLDWIDE - SUSTAINABILITY, WASTE CHARACTERIZATION, AND
PROCESS KNOWLEDGE FOR WASTE MANAGEMENT DECISIONS - POSTERS

Greater Efficiency in the Management of Low-Level Radioactive Material - 18305 ... 2941
Binika Shah, Michel Pieraccini, Klaus Buettner

A New Radionuclide Sorption Database for Cementitious Materials Accounting for Geochemical Evolution - 18477................... 2945
Dirk Mallants, Michael Ochs, Lian Wang

Waste Information Management System with 2017-18 Waste Streams - 18302...........cccieeeinnniiieieessri e 2955

Himanshu Upadhyay, Walter Quintero, Leonel Lagos, Peggy Shoffner



What Risk am | Assuming in Sending My Waste t0 ABC, INC. = 18524 ..........cccccoeimimiiicieiin et 2966
Gregory Beronja

SESSION 051B - EMERGING TREATMENT AND STORAGE TECHNOLOGIES FOR LLW/ILW
WORLDWIDE - POSTERS

Application of an AREVA Mobile Evaporator Design Used Successfully at NRC Licensed U.S. commercial

Nuclear Sites to Support Hanford Site Operations - L8134 ...........cciiiiiiiiiieeir ettt 2978
Paul Fallows

Test Bed: Treatability of Hanford Tank Waste - 18501...........cccouiriiririeiiiriisieieie ettt bbbttt bbbt b 2985
Stephanie Doll, Gary A. Cooke, Kris Colosi

The Use of Macrophytes as Biosorbents in Radioactive Liquid Waste Treatment - 18039 .........ccccoveeiiininieiieninnseeeesseeeeens 2998
Julio Takehiro Marumo, Eduardo Ferreira, Ludmila Vieira, Rafael Vicente de Padua Ferreira

Development of Hot-lIsostatic Pressing for Treatment of UK ILW Radioactive Wastes - 18280 ...........ccccererirereieerinnsseneesseeienns 3002

Paul Heath, Martin Stewart, Sam Moricca, Simon Chung, Neil Hyatt

SESSION 051C — GLOBAL PERSPECTIVE TREATMENT, STORAGE, DISPOSAL, AND CEMENTITIOUS
WASTE FORMS - POSTERS

The Status of LILW Complex Disposal Facility Construction in Korea - 18511 .........ccccoiiiiriieinirnieieee e 3018
SangSoo Kim, BaeYoung Kang
Evaluating the Chemical Resistance of SDU Concrete and Polymeric Coatings - 18494...........cccccooiiieiinnnneeeneeseseseeese e 3030

John Seaman, Steven Simner, Fanny Coutelot, Jarad Cochran

SESSION 056 — PANEL: US DOE LLW ON-SITE DISPOSAL: LLW DISPOSAL FACILITY FEDERAL REVIEW
GROUP REVIEW PROCESS

Low-Level Waste Disposal Facility FEderal REVIEW GIOUD .......ccccoiiiieueeiririiieiseeesesesiesesesesessssesesesesessssesesesessssssssssesssessssssesessssssseseses 3045
Justin Marble

Perspectives on Performance Assessment for Radioactive Waste Disposal FacCilities ... 3059
Roger Seitz

SESSION 069 — EMERGING TREATMENT, AND STORAGE TECHNOLOGIES FOR LLW/ILW

Adsorptive Removal of Cs-137 and Sr-90 From Water in the Spent Fuel Pool of Taiwan Research Reactor - 18169..................... 3065
Wei Hsiang Lin, Tung Yi Chung, Chun Ping Huang, Jia-ying Wu

French Innovative Processes in the Field of Thermal Treatment for Decommissioning and Legacy Waste - 18085 ..............c....... 3074
Christophe Girold, Sébastien Francois, Laurence Petit, Stephane Catherin, Thierry Prevost, Etienne Fourcy, Guillaume Lecomte,
Alain Viand

Optimizing the Pyrolysis of Polypropylene and High-Density Polyethylene for Contaminated Solid Waste

TFEAEMENT = L8537 ...ttt b bbbt h £t e bbb eh £ E bbb s 284 b h A £R e £ e E b H R £ b E R b bR e £ R bbb et E b bRttt b n e 3088
Hadas Raveh-Amit, Ofra Klein-BenDavid, Gal Atlas, Nissim Banano, Gabriela Bar-Nes

AVANTech's Advanced Polymer Solidification for Radioactive & Mixed Waste Stabilization: Case Studies - 18571 ................... 3100
Tracy Barker, Charles Jensen, Paul Werner, Dennis Brunsell

Application of SIAL® Solidification Technology for Processing of Problematic Waste Streams - 18267 .............cccccoevnnnninicnnnen 3109

Helena Mrazova, Milena Prazska, Marcela Blazsekova, Peter Tatransky, Radovan Hlavacka
Treatment of Problematic Reactive Metal Wastes Using the GeoMelt® In-Container Vitrification (ICV™) Process

Brett Campbell, Kevin Finucane, Steven Woosley, Eric Dysland, Ryan Dodd, Robert Miklos, Michael Connolly, Sadie Butler,
Vincent Maio

SESSION 076 — PANEL: US DOE MIXED WASTE: PROPOSALS FOR DEALING WITH PROBLEMATIC
WASTE STREAMS AND POLICY CHANGES

Problematic Waste Streams on the Oak Ridge RESEIVALION...........ccciiiririeieiiiiirisseee et s e se e st s et re e s e esesesenenenes 3140
John Wrapp

Hanford’s Problematic Waste Stream DISPOSITION ..........cciiiiiiiirieieie ettt bbbt e bbbt b bbb s ebenas 3147
Dee Gray, Connie Simiele

LANL WWASEE CRAIIENGES. ...tttk b ettt bbbt bbb e b b8 b £ b bR e e b bbb e b bbb bttt b bt n b s 3152
Ben Roberts

Idaho National Laboratory Reactive Waste ChalleNgeS ...ttt sssasse st sesassssssesesessssssesesesens 3155
Robert Miklos

Low-Level Radioactive Waste SIte ASSESSITIENT..........cuiururiiiiirieteieet sttt sttt e bbbt et b e b e b e s e se e b e b e b e b et st b e b e b e b et s b sb et e be st b b et s 3163
Jaffet Ferrer-Torres

Expanding and Maintaining Treatment Technologies for Challenging Waste Streams............ccccconieiinnnieeenseeeeesseenes 3166

Tammy Monday



SESSION 077 — PANEL: US NRC — CURRENT AND EMERGING US NRC LLW REGULATORY TOPICS

Greater-Than-Class C (GTCC) and Transuranic Waste DiSPOSaAL...........ccceiiririririeriniiiiirieeieissesesssessesesessesesse s sssassssssesesessnses 3178
Gregory Suber

Concrete Steps the U.S. NRC Can Take to Improve LLW DiSPOSAL ..........cccooiiiiiiiciiini et 3186
Tom Magette

US NRC Panel — Current and Emerging US NRC LLW ReguIAtory TOPICS ......ccoiriiiririeieiiririeieiete st 3190
J. Scott Kirk

SESSION 084 — INSTRUMENTAL WASTE CHARACTERIZATION METHODS FOR LLW/ILW

Development of a Technical Standard for Radiological Characterization of Dry Active Waste (DAW) - 18062 ...........ccccovrvrvreerenns 3197
Daniel Dilday, Sydney Gordon

Considerations on the use of an Anti-Compton Suppression Technique for the Measurement of Low Energy

Gamma Rays in Dense Waste IMAterialSs - L8144 ............cvoeeiiiirieieieeesesee ettt s s et s es e sa et e b s e et s et e b e e e nsetesesensnses 3211
Robert McElroy, Ludovic Bourva, Stephen Croft, Ram Venkataraman

A Portable Quantitative High-Resolution Gamma System for In-Site Waste, D&D, and Emergency Measurements

B E TP 3221
Frazier Bronson, Patrick Chard

Data Archiver - A Device for Continuous Repeating Real-Time Assay of HPGe, CZT, or Scintillation Gamma

ST 0LTo = R L SO PSPPSR 3232
Frazier Bronson

Combined Assay Systems for the Characterisation of Historical ILW at of the Dounreay Shaft and Silo - 18140.............ccccccce..... 3242
Jas Singh, Colin Wilkins, Ludovic Bourva, Paul Young, Richard Gunn, Patrick Chard, Charlie McIntosh

Electronics Upgrades to the Green is Clean Phoswich Detector Systems at LANL — Phase Il Completion - 18403 ...............ccc..... 3259
Randy Lucero, David Sager, Lucas Gallegos, Roland Bustos, Kathleen Gruetzmacher, Wynn Christensen, Wofgang Hennig

Assessing High-energy, Laser-driven, X-ray Sources as a Technique to Analyse ILW Containers - 18242.........c.ccccccovvvevenenrnnenns 3273

Christopher Jones, Ceri Brenner, Chris Armstrong, Dean Rusby, Zoe Davidson, Joseph Wragg, Yihang Zhang, Sion Richards,
Margaret Notley, Seyed Mirfayzi, Anna Adamska, John Jowsey, Satyabrata Kar, David Neely, Thomas Scott

Opening the Goiania Accident Unburied Waste PaCkages - 18422 ..........cccccoiiiiiiieeieiiisnieeiesssesse e ssssssssese s sssssssesassnees 3292
Ricardo Bastos Smith, Ana Paula Gimenes Tessaro, Daiane Cristini Barbosa de Souza, Bianca Geraldo, Roberto Vicente

SESSION 106 — ANALYTICAL WASTE CHARACTERIZATION METHODS FOR LLW/ILW

Radiochemical Characterisation for Decommissioning Purposes at NRG: The Case of lon Exchange Resins - 18184................... 3300
Gael Menard, Tanja Tomasherger, Patrick Haass

Reconstruction of Irradiation History of Am-241/Be Startup Sources for Disposal at WIPP - 18644 ............ccccccoeonnnneicninnnenenes 3311
Anthony Nettleton, Alex Feldman

Evaluation of Novel Leaching Assessment for Nuclear Waste GIasses - 18314..........c.ccvieririririeneinriniseeeessses s ssessesesesesssseseses 3317

Claire Corkhill, Clare Thorpe, Colleen Mann, Adam Fisher, Russell Hand, Neil Hyatt, Brian Riley, Michael Schweiger, Jodi
Mayer, Christina Arendt, Albert Kruger, David Kosson

Hot-lsostatic Pressing of Sellafield SIXEP Sand/Clinoptilolite Wastes - 18281 .............cccoeriiiireieeiiirnieeeese et 3324
Paul Heath, Claire Corkhill, Russell Hand, Martin Stennett, Felix Brandt, Martina Klinkenberg, Neil Hyatt

SESSION 107 — LLW AND ILW — AN INTERNATIONAL PERSPECTIVE OF WASTE MANAGEMENT
PLANNING AND DISPOSAL

French Industrial Management Plan for Low and Intermediate Short-lived Wastes (LISLW) - 18012 .........ccccccervrvrvrercnreresereenenns 3338
Patrick Landais, Frederic Legee, Michel Dutzer
Cementitious Waste Form Development for Treatment of EMF Evaporator Bottoms - 18611..........ccccoiiriininninicenenenssieeeees 3345

Sarah Saslow, Gary L. Smith, Wooyong Um, Daniel McCabe, Charles Nash, Alex Cozzi, Duane Adamson, Marissa Reigel, Daniel
Jones, Anthony Howe, Ridha Malbrouki, David J Swanberg

Degradation of ILW Drums Due to Internal Metallic COrrosion = 18036...........cccourririiieieieiiiniiteseeeerees e 3359
Charilaos Paraskevoulakos, Thomas Scott

SESSION 118 - ROUNDTABLE: DOE RADIOACTIVE MANAGEMENT — ENERGY FACILITY
CONTRACTORS GROUP — WASTE MANAGEMENT WORKING GROUP (EFCOG WMWG)

Hanford’s Problematic Waste Stream DISPOSITION ..........cciiiiiiiiiiieieie ettt bbbt b bbb st s bbb et 3367
Connie Simiele

EFCOG WESE VAIIEY UDPTALE........c.euiiiiiiteiiiiiirieteiet ettt bbbt e ke b s b0 b b st £ e bbbt b bbbttt b ek b et ebenin 3372
Scott Anderson

Waste Management WOorking Group EFCOG...........cuiiiiicieieiie ettt bbbttt 3374
John Wrapp

UPAALE PET WOIKING GFOUP ...vviuiiiiiiteieiiiesisteteiese sttt ettt ettt e besesese b bebes e e se e bt e b e se s £ £ £ e b e b2 Re £ e e o e b e b e R e R £ 1 e e b e b e b e b e e e b e b e b e b e bt st b e b et e b e et aneeebenan 3382

James Portsmouth



SESSION 130 - GLOBAL USE OF CEMENTITIOUS WASTE FORMS FOR LLW/ILW

Cementation of Nuclear Wastes: From Past to Future in a Sustainable Approach - 18266 .........cccccuovrveeeiiieninseeeneresseseeeseenens 3385
Lavinia Stefan, Christine Lamouroux, Thierry Varet
Hydraulic Properties of Grout Monoliths Containing Organic lon Exchange Resin - 18369 ..........cccccueinnnnnicceieeces 3400

Ralph Nichols, Kenneth Dixon, Roger Seitz, David J Swanberg, Elvie Brown

The Effect of Environmental Relative Humidity on Carbonation and Oxidation in a Cementitious Waste Form -
LBAAB ...t h bR bR E b £ h £k ek e bR e R R eE oA e R R ekt bk e R R AR oA AR oA SRR SRR ke bRt AR e Rt e Rt bbb R bt b e n s 3414
Peng Zhang, Janelle Branch, Andrew Garrabrants, Rossane Delapp, Ofra Klein-BenDavid, David Kosson

Focus on Different Binders for Concentrated Alkali and Magnesium Hydroxyde Waste Conditioning - 18122.............ccccevennee 3425
Clément Laurain, David Lambertin, Sylvie Delpech

SESSION 131 — THE USE OF PROCESS KNOWLEDGE AND RECORDS FOR LLW MANAGEMENT
DECISION MAKING

Conditioning and Requalification of Legacy Waste PaCKages - 18648.........ccccvvuieeieriiinirieeieniisesssiesssesessssssesessssssssssssessssssssssesessssnsnes 3434
Holger Spann, Rainer Dullau, Stefanie Uekétter
Updated Declaration of Legacy Waste Based on Re-evaluated Records - 18283 ... 3444

Felix Himmerkus

Flexible Packaging And Real Time Assay Techniques To Divert Low Activity Waste LLW From The UK LLWR -
S0 OO SO SOPRP PP 3452
Dan Clifton-Climas, lan Wigginton, Mike Nichols, Mike Sanchez, Helen Beddow, Joseph Hunter, Paul Atyeo

Technetium-99 Behavior in Low-Temperature, Low-Pressure Evaporation Systems at the Hanford Site - 18461 ..............cccco...... 3465
Brennan Angevine

SESSION 132 - REGULATORY AND PROGRAMMATIC ISSUES AND SOLUTIONS FOR VLLW, LLW AND
ILW WORLDWIDE

Breaking Through Historical Biases in Performance AsseSSMENTS = 18056.........ccccuiiiurierreririririeseiisesseseseresesessssssesssessssssssesssesssseseses 3475
Roger Seitz, Kent Rosenberger, Justin Marble, Sherri Ross

Estimating Radionuclide Activity in Surface Contamination for GTCC Activated Metal Waste Streams - 18236 ............c.cocoenee. 3484
Tim McCartin, David Brown, David Esh, Hans Arlt, Stephen Dembek, Zhian Li

Identification of Waste Streams and Chemicals of Concern for CNL’s Near Surface Disposal Facility - 18057.........cccccccovrreenene 3493
Mike Erickson

Pathways Towards Valid Data: Assessment of Optimized Packaging Strategies for Core Components - 18158............c.cccccervnnnne. 3504
Daniel Schaper, Fabienne Anton, Ralf Ohlhof

An Evidence-Based Critique of U.S. Nuclear Waste Policy Using Data from Reactor and Cyclotron Sites - 18568........................ 3515
Tom Hansen

US Nuclear Regulatory Commission Historical Perspectives of Very Low-Level Radioactive Waste - 18367...........c.cccecervrerrrennes 3525
Kellee Jamerson, Stephen Dembek, Maurice Heath, Robert Gladney, Gregory Suber

Issues Affecting the Assessment of Impacts of Disposal of Radioactive and Hazardous Waste - 18177 ........cccccevuvveiviererneneeiennns 3533

James Wilson, Lara Duro, Graham Smith, Karen Smith, Mike Thorne

TRACK 4 - NUCLEAR POWER PLANT WASTE & ON-SITE SNF/UNF MANAGEMENT

SESSION 041 — PANEL: NUCLEAR POWER PLANT WASTE MANAGEMENT - LLW PROCESSOR ISSUES

Low-Level Radioactive MaterialsS PrOCESSING.......ccoviiiuiuerreiirisietereieseseeesesesesesseseseesessssesesesesessssesesesessssssesasesessssssasesesesessssesesesessssesesenes 3537
Jeff Stahl
Reducing Waste Costs - UNITECH TUIDINE PFOJECE........c.ciiiiiiieiiresiee ettt bbbt bbbttt 3541

Gregg Johnstone, Jo Ann Dauberger

VOLUME 6
PrOCESSING OVEIVIBW ...ttt ettt b bbb s8££ 1 bbb R £ £ b b E £ £ 8 £ b H s £ e e £ e E b b eE £t e e bbb Rt bbb bbbt e b bt 3553
Daniel Shrum
A Nuclear Services and Waste Management COMPANY ...........cc.ieueueriiiiitieitieietsi ittt ts bttt bbbttt caneees 3567
John Kelly

SESSION 052 - NUCLEAR POWER PLANT (NPP) WASTE MANAGEMENT AND ON-SITE SNF/UNE
STORAGE - POSTERS

Fundamental Study on Effects of Borate on the Sorption of Cesium ions to Calcium Silicate Hydrate - 18068 ..............ccccccevrunee 3579
Naoya Hara, Taiji Chida, Yuichi Niibori
Improvement of Discharge Regulation System for Liquid and Gaseous Radioactive Materials in Korea - 18050..............cccccovnenne 3588

Kwanhee Lee, Sungil Kim, Sangmyeon Ahn



Immobilization of Organic Liquid Radioactive Waste (LWR) in a Sulfur Composite Matrix at the BN-350 Fast

Neutron Reactor Site, KAzakhstan = 1803L..........cuuieiiieiiiiiriiritieieietsi st b et b bt 3593
Dennis Kelley, Artem Gelis
Management of Tritium in HANARO (High Flux Advanced Neutron Application Reactor) - 18113 ..........cccoveriecninnnnnicnees 3605

Sung Paal Yim, Ki Hyun Kim, Jong Won Choi, Cheo Kyung Lee

SESSION 058 — PANEL: WASTE MANAGEMENT PLANNING FOR UTILITY SMALL MODULAR
REACTORS (SMRS)

EM2 Waste Reduction Via CONVErt & BUIM PRYSICS ..ottt bbbt bbbttt b bt s e ebban 3612
Robert Schleicher

Waste Management Planning for the Holtec International SIMR-160 ............ccociiiiiiieeiiee s 3624
Myron Kaczmarsky

Advanced Reactors and Waste IMANAGEIMENT .............ciiiiiiiei ettt b bbb bbbttt b bbbt 3633
Ron King

SESSION 059 — PANEL: US NUCLEAR POWER PLANT WASTE MANAGEMENT - US LLW DISPOSAL
ISSUES

US Nuclear Power Plant Waste Management - US LLW DiSPOSaAl ISSUES .........c.cueiriiiriririeiinirisisieee st 3640
Joe Weismann

U.S. LLRW Disposal Issues Clive 2018 DiSPOSal UPAALE...........c.ceiiiriririeiiiiniiisieieiee ittt snenas 3646
Daniel Shrum

Waste Management Waste Control Specialist 2018 UPAALE..........cccuiiriiiiiciiieiiiri ettt 3653
Steve Ferguson, Dan Burns

Barnwell LLRW DiSPOSAI FACHTLY ........cueueuiiiiiirictet etttk b e £ b bbbt b bbbt ettt e et ebeban 3662

Benjamin Smith

SESSION 087 — ADVANCES IN THE MANAGEMENT OF NUCLEAR POWER PLANT DRY WASTE FROM
AROUND THE WORLD

Interactions of Chemical Contaminants to Steel & Concrete Via Spectroscopic & Computational Methods - 18398..................... 3671
Arturo Montoya, Ali Balati, Daniel Ramirez, Han Zhongyu, Khaled Rashwan, Emmitt Zamora, Kelly Nash, Heather Shipley

Management of Irradiated Control Rods: Cost of an Industrial Approach - 18009 ........ccccceuveeeriririneeeenrsse e seesens 3677
Sylvain Janski

The Remote Volume Reduction Machine for Cutting a Channel Box for a BWR Fuel Assembly - 18517........cccccouvreiininnnineieens 3685

Naoki Shimada, Takashi Nishio, Katsuhiko Yoshida, Jumpei Nakayama, Kohei lkuta

SESSION 088 — ROBOTICS: REMOTE SYSTEM HANDLING AND ROBOTICS FOR COMMERCIAL NPPS
(6/11)

Visual Servoing System for the Removal of the Elements of a Prefilter in @ NPP - 18429...........ccccconiiiiiniiccecees 3695
José Armando Segovia-De Los Rios, Jorge S. Benitez-Read, Mayra P. Gardufio-Gaffare, P. Tonatiuh Rivero-Gutierrez, Javier
Palacios

Robotic Cleaning of the Total Dissolved Solids Tanks at the Palo Verde Nuclear Generating Station - 18337 .........ccccceeevniinnnnnns 3701
Randy Duncan, Jeff Crouch, lan Jensen

Robotic Tank Refurbishment System (TRS) for U.S. Naval Vessels - 18395 ...t 3707
Scott Martin, Marc Rood

Glovebox Handling of High-Consequence Materials with Super Baxter and Gesture-Based Programming - 18598.............c.c.c..... 3715

Teerachart Soratana, Mythra V. S. M. Balakuntala, Praveen Abbaraju, Richard Voyles, Juan Wachs, Mohammad Mahoor

SESSION 101 - NUCLEAR POWER PLANT ONSITE SNF/UNF STORAGE ISESIS AND FAILED FUEL
HANDLING

Used Fuel Dry Storage Systems and Components for Shutdown Plants to Expedite Defueling of Spent Fuel Pool -

L8378 et h b h R h e h e E £ h bR R L b e R h e E e heh R e e R h b E bbb e E bR bttt b e 3729
Jayant Bondre, Venkata Venigalla

Long-term Prediction of Spent Fuel Storage Casks — Issues and Approaches - 18112 ..........coceeiirrinieeininessisee e 3738
Narasi Sridhar, Thodla Ramgopal, Brandon Rollins

Systems and Tools to Facilitate Aging Management Inspections of Used Nuclear Fuel Dry Storage System - 18382 ...........cc...... 3750
Jayant Bondre, Hundal Jung

Aging Management Considerations for Dry Cask Storage Canisters - 18472.........coccviiiiiiiniiiccriee e 3757
John Broussard

A Novel Mobile Examination and Remediation Facility for On-Site Remediation of Dry Storage Systems - 18389...........c.c.ccceu.e. 3764

John Scaglione, Abiodun Adeniyi, Thomas Severynse, Robert Jones, Stylianos Chatzidakis, Josh Jarrell



Encapsulation of Defective Fuel Rods for Transport and Dry Storage - 18190 .........ccoiieeeriininiieieieiessee e 3776
Isabelle Morlaes, Vanessa Vo Van, Caroline Beilvert, Kay Muenchow, Christophe Jarousse

Modeling the Drying of a Mock Used Fuel Assembly with COBRA-SFS Cylce-4 - 18597 ........cccceiiirrireinirinsieee e 3786
Matthew Shalloo, Travis Knight, Jamil Khan, Tanvir Farouk, James Tulenko
A New Safeguards Technique for Spent Fuel Verification in Dry Storage by Using He-4 Detectors - 18262 ...........c.ccceceevrvrvririnnnnns 3791

Ju Young Jeon, Heejun Chung, Wonyoung Jung, Jin Ho Park, Taehoon Jeon, Kwang Pyo Kim

SESSION 134 — PERSPECTIVES ON MANAGEMENT OF NUCLEAR POWER PLANT LIQUID AND WET
WASTE

Hot Isostatically Pressed Ceramic Wasteforms for High Dose Spent Adsorbents - 18129 ..o 3797
Neil Hyatt, Laura Gardner, Stephanie Thornber, Claire Corkhill, Paul Heath, Martin Stennett, Russell Hand

Managing Resin Wastes - Crossing the Digital DIVIAe - 18326 ..........coceiiriiiiiiieei ittt ebeeas 3802
Jon Bohnsack, David James, Thomas Kalinowski

Roll Compaction of Powdered Radioactive WaSEES - 18251 ........ccccovirirureiiririeieieeiesesisieese e e ss s e sesesessssssesesssessssssssesesssssseseses 3811

MinYoung Jung, JongSoon Song, Ki Hong Kim, Kyung Ho Lee

TRACK 5 -PACKAGING AND TRANSPORTATION

SESSION 004 — PANEL: CHALLENGES AND INNOVATIONS IN RADWASTE PACKAGING,
TRANSPORTATION AND COMPLIANCE

LI Lo I[N o= Vo & o 1 T SRR 3816
Jeff England

435B Transport Container Fabrication Challenges and SOIULIONS...........ccoviiiiiiiii s 3823
Kyle Harrison

Custom Type A TransSPOIrtAtioN PACKAGE ........cououiueuiiiiiirieieieit sttt ettt et bbb £ se s b e b e b eb e e e e e b b e b e b et b b et et e ettt eb et et eb e 3830
Ray Bernatt

Flexible Packaging for MacroBCaPSUIALION..........cccoviiiiiieuiiiiisie ettt s e e bt et se e s s e b e s e ss s es e e s s sene s 3844
Bill Smart

SESSION 028 - RADIOACTIVE MATERIAL PACKAGING AND TRANSPORTATION REGULATORY ISSUES

Design and Licensing of Irradiated Uranyl Nitrate Liquid Container with Loading and Packaging System - 18481 ..................... 3854
Jamie Adam, George Carver

Leakage Rate Testing Considerations and Implementation of ANSI N 14.5-2014 Standard within EnergySolutions

TYPE (B) CASK FIEEE - 18B29.......ccuiuiiiiiiiiicitieiet ettt bbb bbbt h bbbttt bbbttt 3861
Aleksandr Gelfond

SESSION 029 — PACKAGING, TRANSPORTATION, AND RELATED SAFETY PROGRAMS AND THEIR
IMPLEMENTATION

Packaging and Transportation Initiatives at the Idaho National Laboratory - 18551 .........ccccieiinnnirnee e 3872
Richard Smith, Daniel McDonald

The Strategic Benefit of Self Shielded Boxes for Storage and Disposal of Metallic Uranic Material - 18141...........ccccccovvvvvrenennne 3879
Rob Ward

How to Handle the Conflict Between Safety and SECUTItY - 18564 ..........covieiuiieiiiiiniiiniiccicieriere e 3891

Anna Wikmark, Sanna Enggvist, Thomas Bengtsson

SESSION 070 - PACKAGE DESIGN

The NAC-SMP — A Next Generation Transformation Package - 18391 ..ot 3899
Jeff England, Steven Sisley, Juan Subiry, Andy Langston

Damaged Fuel Rod Service with German Turnkey Technology, NCS45 Transport Casks and UWB Technology -

LBLB2 ..ttt E bbb £ AR R R b b e R £ £ A LR R R b £ e b £ £ £ AR e h b e b £ R £ AR R b b e b £ R £ LA E bbbt E ettt Rt b et 3905
Franz Hilbert, Pierre Lefebvre, Maik Hennebach

Design and Development of the R79 — A New Type B & IP-1-2-3 Transportation Cask for Historic Waste - 18570...............c....... 3916
Jared Bower, Mathias Chazot

The High Capacity Type B Waste Transport Cask to Serve Dismantling Project - 18344..........cccoeeeiiininineeieninessseesesseeeenens 3923
Nicolas Guibert, Sandrine Toupiol, David Ohayon

The SD-20K, a Large Type B(U)F Package for Waste Containers - 18181 .........cccoireiiinnieieeinrseieee e 3930
Franz Hilbert, Roland Baumann, Maik Hennebach

Drop Testing of a Container for the Storage, Transport and Disposal of Intermediate Level Waste - 18078........c..cccccecvevrvrvrrreennnns 3937

Thomas Quercetti, Karsten Muller, Trevor Tait, Chi-Fung Tso, Mark Johnson, Conrad lzatt



Development of a Type A Shielded Liquid Package - 18215 .........c.ccoiiiiiiiiiieiiiniini ettt
Edward Ketusky, Jeff England, Christopher Brandjes

SESSION 071A - PACKAGING AND TRANSPORTATION — TESTING AND DESIGN - POSTERS

Lifetime Extension of the Stainless-Steel Components of the SAVY-4000 Storage Container - 18572 .........cccoveevernnniecnenesennnenns
Kirk Reeves, Paul Smith, Timothy Stone, Tristan Karns, Juan Duque, Joshua Narlesky, Mary Ann Stroud, Holden Hyer, Kennard
Wilson Jr.

Performance and Implementation of Hydrophobic Filter Material for Nuclear Material Transportation and

StOrage CONTAINETS = 18550......ucuiirieueieririieieteteresesestsseteseesessesesesesesessesesesesesessssesesesesessasesesesesesesesesesessssasesesesene et seseteseesasesenesessssnsnsesesens
Tristan Karns, Paul Smith, Brian Scott, Kirk Reeves, Kirk Veirs, Terry Wickland, Nick Guadagnoli, Laura Wolfsberg, Jared Borego

Polymer Lifetime in Plutonium Storage Containers - 18508..........c.coiiiiiririiniiisieie ettt bbbt bbb
Paul Smith, Tristan Karns, Kirk Reeves, Timothy Stone, Joshua Narlesky, Kirk Veirs, Andrea Labouriau, Alan Graham, Eric Weis,
Matthew Herman, Cynthia Welch, Caleb Buskirk, Anna Carroll, Kwan-Soo Lee, Barton Lefler, Michelle Yang

Respirable Release Fraction Measurement Chamber (RRFEMC) - 18321.........ccccoiiiiiiiiiiiinsierieieieiss e
Collin Foster, Murray Moore, Yong Tao

SESSION 071B — PACKAGING AND TRANSPORTATION - PACKAGING ANALYSIS - POSTERS

Experience by BAM in the Transport Package Safety Assessment of German Waste Containers - 18469...........ccccocvvvenvrinnnenns
Konrad Linnemann, Marko Nehrig, Andre Musolff, Frank Wille

Assessment of Quality Management for Transport Packages Not Requiring Authority Design Approval - 18194 .........c.ccccceeeee.
Konrad Linnemann, Steffen Komann, Carsten Groke, Frank Wille

Transportation of Low-Level Radioactive Waste from KAERI to the Final Repository - 18179 ...........ccoeeeiinnnnicniccsreens
Dong-Ju Lee, 1I-Sik Kang, Dae-Seok Hong

Smart Drum Technology for Radioactive and Other Hazardous Materials - 18273.........c.ccoceiirrnieeiiiniiieeee s
Yung Liu, Hok Lee, Brian Craig, James Shuler

Immobilized Low-Activity Waste Transportation SYStEM = 18496 ........cccvvveeiieririeieieeeiesisesise s sessssssesessssssssesesesens
Roger Keller, Rick Tedeschi, Gary Pyles, David Reinemann, Jeffrey Westcott, David Baie, Steve Maciboba, Gary Buss

SESSION 096 — PANEL: CHALLENGES IN CASK DESIGN AND CERTIFICATION — INTERNATIONAL
PERSPECTIVES

Challenges in Cask Design and Certification — International PerspectiVeS ..o
Catherine Shelton

SESSION 119 — SPENT/USED NUCLEAR FUEL TRANSPORTATION SYSTEM DEVELOPMENT

Update on Development of a U.S. Rail Transport Capability for SNF and HLW - 18518 ..........ccccoriieiiinnnseceneesseeceesseenens
Patrick R. Schwab, William Reich, Matt Feldman, Steven Maheras, Scott Dam

Preliminary Evaluation of the SNF Transportation Infrastructure at Operating Commercial NPP Sites - 18466............ccccco.......
William Nutt, Nolan Hicks

Preliminary Evaluation of Removing Spent Nuclear Fuel From Shutdown Sites — Fort Calhoun Site Visit - 18048..........c............
Steven Maheras, Ralph Best, Erica Bickford, L. Mel Massaro, Matt Feldman, Jeff England

Initial Site-Specific Studies for Removing SNF from Six Shutdown Sites - 18042............ccoveureiiiinnecinseeee e
Matt Feldman, Kevin Connolly, Steven Maheras, Ralph Best, Erica Bickford, Don McGee, Sven Bader

SESSION 133 — ADVANCES IN PACKAGING CAPABILITIES

Small Waste in a Large Package — Meeting Requirements for Packaging, Transport and Disposal - 18092..........ccccccevrvvivirreeienns
Ronnie Broughton

Industrialization of Hydrogen Getter for Nuclear Waste Transportation Application - 18189.........c.cccoviriiiinnnnseieserseeeene
David Lambertin, Géraldine Dideron, Dimitri Saffré, Sebastien Lefevre

Content Addition and Testing for 2017 NRC Amendment for the Versa-Pac Type A Fissile Packaging - 18200 ...........ccccccoevnueee.
Tanya Sloma, Andy Langston, Philip Sewell, Arefaine Wegahta, Charlie Murphy

TRACK 6 - DECONTAMINATION & DECOMMISSIONING

SESSION 009 — D&D OF US DOE FACILITIES

Addressing Excess Contaminated Facilities and Mercury Cleanup at DOE's Oak Ridge Reservation - 18408 ...........c.ccccoervrrierenns
Ron Slottke

Applying Temporal Data Mining (TDM) on the Data Acquired by the ISD Sensor Network Test Bed - 18093 .........ccccoovvvicneee
Zaijing Sun, Young-Gyun Kim, Andrew Duncan, Kristine E. Zeigler



Sodium and Lithium Hydride Shields at DOE's Oak Ridge ReServation - 18412 ...t 4162
John Wrapp

SESSION 030 — PLANS FOR AND EXPERIENCE IN TRANSITIONING FROM OPERATIONS TO
DECOMMISSIONING

Transition of Site Programs and Implementation of a Decommissioning Agent Oversight - 18653...........cccoviiininnrnsieniinnseeens 4172
Kerry Rod

Transition From Operation to Decommissioning with a Sudden Decision to Permanent Shutdown and with

Parallel OPeration ON-SIte = 18559 ...ttt ettt b bbb bbb e £ £ b e b e b e s e e s £ s b e b e b eb e e eE e b b e b e b etttk b et bbb et e be e e e 4189
Andreas Roos, Thom Rannemalm

Preliminary Plan of Radwaste Management for the Decommissioning of Chinshan NPP in Taiwan - 18201 ..........cccccccovveveienne. 4195
Yung Chih Chen, Hsien-Ming Hsiao, Hsien-Te Hsieh

The D&D of Nuclear Facilities: A Systemic Approach for Project Organization and Monitoring - 18099............cccoovcicirnnnnine. 4209
Maxence Lafon, Vincent Chapurlat, Jean-Francois Milot, Cyril Moitrier

Peculiarities of Transition from Operation to Decommissioning for the Chernobyl NPP - 18486 ............ccccccoininienininneccces 4218
Olena Mykolaichuk

Characterization of Highly Active Cells in Preparation for Post Operational Clean Out at Sellafield - 18139........c.ccccccoecvivrvnnnnn. 4228
Philip Archer, Tom Page, Daniel Parvin

Decommissioning Concept of Nuclear Fuel Cycle Facility - 18255.........ccciiiiiiiiiniccceie e e 4240

Kook-Nam Park, Yun Dong Choi, Seung-Kook Park, Young-San Choe, Jin-Ho Park

SESSION 043 — PANEL: ROBOTICS — INTERNATIONAL INNOVATIONS IN ROBOTIC DECOMMISSIONING
TECHNOLOGY (3/8)

LASER Cutting solutions for Nuclear DeCOMMUSIONING ...........ucueuiiiriririeeiie ittt sttt sb bt s bbb s e ebebas 4247
Damien Roulet

Use of Remote-Controlled Dismantling and Packaging Facilities in the Dismantling of ReaCtOrS..........cccceovvveeininnsccisreines 4254
Ralf Borchardt

VOLUME 7

Remote Handling Tools at KTE NUCIEAr FACHITIES .......c.coiiiiiiiiciiii et 4283
Marco Klipfel

Virtual Reality Training (VRT) — Safety in Dismantling of KTE Nuclear FacCilities. ..o 4293
Oliver Fath, Wolfgang Metzger, Timo Liedtke

Overview of Robotic Technologies for FUSION APPIICATIONS...........cccciiriiciecii et ee e es 4304

Fanny Fouin

SESSION 044 — ROBOTICS: APPLICATION OF INNOVATIVE D&D TECHNOLOGY (2/11)

Crickets™ and Curies: Lessons Learned From the Steel INAUSERY - 18221 ..........coouueveuevoicriecrieeseessssssesssesssssssssssssessssessssssssnens 4312
Steve Steranka, Vladislav Kondrashov, Glenn Paulson

Remote Handling Approach for Whiteshell Laboratories Standpipe and Bunker Legacy Waste Retrieval - 18417 ..............cc..... 4324
Matthew Cole, Marc Rood

Innovative Decommissioning Strategies for Large COmMPONENTS - 18535 ........ccccuiurieuiieeieiiriresiseeeiseeesesessssessesesessssssssssessssssssssesesssens 4332
Klaus Buettner, Harald Bienia, Pascal Brueggemann

Autonomous Radiation Survey Inside Contaminated Buildings at Fukushima Daiichi with the RISER UAV - 18299................... 4337
Matt Mellor, Neil Owen, Ashley Napier

3-D Gamma-ray Mapping from Unmanned Aerial Systems for Nuclear Decommissioning - 18439 ...........ccccceverinnrneieninnnsceens 4346

Andrew Haefner, Ryan Pavlovsky, Tenzing Joshi, Victor Negut, Erika Suzuki, Kai Vetter

Environmental and Radiological Readiness of Fixatives, Foams, and Intumescent Coatings for D&D Applications -
RS 1T X TP T SS TP TE PSPPI 4353
Aaron Washington, James Nicholson, Brent Peters, Joseph Sinicrope, Peggy Shoffner, Leonel Lagos, Mike Serrato

Development of Remote Laser Decontamination SYSTEM - 18183.........cccccuiririeireieiiiisisieee s se s sessesesesesssseseses 4365
Takashi Mitsui, Manabu Kishimoto, Katsura Oowaki, Akira Fugane

SESSION 067 — D&D OF NUCLEAR AND NON-POWER GENERATING FACILITIES

Decontamination and Decommissioning Activities of a Radiopharmaceuticals Production Facility - 18067 ............cccoveoeveriinnnnnns 4373
Amir Rouibah, Serge Vanderperre, Candice De Jonghe, Philippe Damhaut, Hugues Van Humbeeck

D & D of a Large Waste Treatment Plant in Germany - 18458...........c.cciiiiiieiiiiieiee ettt 4384
Holger Spann, Andre Henning, Philipp Diekmann

Lessons Learned From Decommissioning B411 Decontamination Centre at Whiteshell Laboratories - 18211 ...........cccccevvvvvvviennns 4393
Adriana Luke, Miles Smith, Sean Gamley

Robotic Underwater Decontamination Services for Nuclear APplications - 18464 ............cccorrriiiiiineeieine et 4399

Aaron Huber



Model Study and Site Experience of Radiation Physics Analysis for Research Reactor Decommissioning - 18586............c.c......... 4404
Yahui Zhuang, Shahzad Alim

International Good Practice in Preparing for Decommissioning - 18404 ..........cccoiiriiiiininireieesnesisieee s 4423
Arne Larsson, Inge Weber, Boris Brendebach, Rateb (Boby) Abu Eid, Gloria Kwong
ROV used in Sludge Retrieval and Treatment ProjECt - 18575, ..o iceiiiiiieieeeie s et sss e ssssssesasesssseseses 4432

Arthur Niemoller, Sandrine Gautier, Benoit Carpentier

SESSION 090 — D&D OF US DOE FACILITIES

NORM in Building Materials: A Case Study in Releasing and Disposing of Building Debris in the DOE System -

LBL23 bR E bbb 4437
Jeffrey Whicker, Elizabeth Ruedig, Michael McNaughton

Achieving the Vision: An Update on Cleanup, Closure, and Reindustrialization of the East Tennessee Technology

PAIK = L8A0L ..ot E s 4442
Kenneth Rueter

Waste Encapsulation and Storage Facility Stabilization and Ventilation Project - 18121 .........c.ccoviiicinnnnncccesecces 4450
Tammy Hobbes, Marie Gillespie, Al Farabee, Frank Muller, Brad Herzog, Jan Pennock, Julie Reddick

Challenges, Successes, and Lessons Learned on Two Active DOE Facility D&D Projects - 18379 ........cccceivinnieeenininneccees 4463

Todd Struttmann, Butch Nolan

SESSION 091A - REGULATORY & PROGRAMMATIC ISSUES FOR D & D - POSTERS

Regulatory Framework for Permanent Shut-down and Decommissioning of Nuclear Power Plant in Korea - 18101.................... 4469
Je Keun Chon, Ho Jin Lee, JungJoon Lee, Yongki Chi, Sangmyeon Ahn
Legacy Facility Risk Reduction — Partnerships, Strategies, Challenges & Benefits - 18463 ..........ccccoririiinnnneieeneensee e 4475

Mark Costella, Susan Lind

NPP Structure, System, Component and Decommissioning Activity Based Radiological Environmental Impact

EVAIUBLION = 18254 ...ttt bbbt b bbb R e £ b e b e b e b £ £ 4 £ e b b e b e b e £ e £ e 4 e b2 Re £ b 4o e b e b e R e RS A e e b b e b e b et e e b b e b e bt et bt ebebene et st ebban 4483
Sun-Kee Lee, Chang-Lak Kim

SESSION 091B — CHARACTERIZATION FOR D & D - POSTERS

A Novel Platform for Digitization of Radiation Measurements, D&D and Nuclear Waste Management - 18229............c.cccoeeune. 4489
Giuliano Mini, Massimo Morichi, Francesco Pepe, Francesco Rogo
Laser-Induced Breakdown Spectroscopy for Contamination Detection in Concrete on Nuclear Facilities - 18296...............cccoo... 4498

Toby Lord, Leon Black, James Goode

SESSION 091C — DECONTAMINATION FOR D & D - POSTERS

Development of the Advanced T-OZONTM for PWR Decommissioning (2) = 18170 .......ccccururrureirinineneeenenesisisee e 4507
Koji Negishi, Yumi Yaita, Toshihiro Yoshii, Yasushi Yamamoto, Satoru Abe, Miyuki Arai, Taro Kanamaru, Hiromi Aoi

Performance Test of Removal of Gaseous Radioactive Methyl lodide by TEDA-Impregnated Activated Carbon -

L8049 ..t bR E R R R R AR £ SR e R bR £ R R R R AR e £ AR AR e R R R R e RS R e AR AR AR oA SR e R R R R e Rt R e bbb s 4527
Byung-Seon Choi, Byung-Youn Min, Seon Byeong Kim, Jeikwon Moon

SESSION 091D — ROBOTICS AND TOOLSFOR D & D - POSTERS

Sensing and Sampling of Trace Contaminations Using Dexterous Hexrotor UAV at Nuclear Facilities - 18600........c....c.ccceeervnnne 4532
Praveen Abbaraju, Richard Voyles

KM-IT Mobile PIatform fOr D&D = 18300 ..........cccoirirurieirieiiririetereeeseseetesese st sestese e ese st e sete e e s ssetesesesessasebeseseseseasasetesesesssasesesensssesesenes 4544
Himanshu Upadhyay, Walter Quintero, Leonel Lagos, Peggy Shoffner

Robotic Platforms for Remote Access and Sensing Applications for Nuclear Decommissioning - 18325...........ccccccvvnneieneninnnenes 4554

Jennifer Jones, Farshad Arvin, Benjamin Bird, Liam Brown, Wei Cheah, Antonio Di Buono, Jose Espinosa, Konrad Gornicki,
Arron Griffiths, Keir Groves, Ananya Gupta, Barry Lennox, Horatio Martin, Matthew Nancekievill, Stella Tournier, Thomas
Wright, Simon Watson
Process and Systems Engineering Supporting Tool Development for Reactor Internals Decommissioning - 18552 ..........c..c........ 4563
Reza Ghanavi

SESSION 091E — BACKEND PROCESSES FOR D & D - POSTERS

Packing Optimization for Dismantled Parts of Nuclear Facilities - 18625 .........cccooiiieiiiiiiccee e 4575
Huangjau Wu, Feng-Cheng Yang
Studies on Workability of Geopolymer SOIAifiCatioN = L8L71........c.ocuiueiiiiiiiieieieei ettt bbb 4591

Masaru Yuhara, Kei Fukayama, Kanae Matsuyama, Yu Yamashita, Chiaki Shimoda



Closing the Book on the WVDP Vitrification FaCility - 18222 ............ccoiiiiiiiiiiiiicecesr et
Craig Rieman, Cynthia Dayton, Bryan Bower, Scott Chase

SESSION 097B — US ARMY CORPS OF ENGINEERS - DEACTIVATED NPP PROGRAM D&D
CONTRACTING OPPORTUNITIES (6/6)

Army Nuclear POwer Program (ANPP) HISTOIY ...ttt bbbt bbbttt n bt
Brian Hearty

Sturgis MH-1A Decommissioning Update and LeSSONS LEAINEM ..ottt
Hans Honerlah, Brenda Barber

Deactivated Nuclear Power Plant Program SM-1, Ft BEIVOIT, VA ...ttt
Brenda Barber, Hans Honerlah

Deactivated Nuclear Power Plant Program SM-1A, Ft Greely, AK ...t
Brenda Barber, Hans Honerlah

Deactivated Nuclear Power Plant Program Contract Acquisition for SM-1, Ft Belvoir, VA and SM-1A, Ft Greely,

Brenda Barber, Hans Honerlah

SESSION 102 — INTERNATIONAL EXPERIENCE IN WASTE OPTIMIZATION/MINIMIZATION AND
HARMONIZATION DURING D&D

Radiological Characterization for Decommissioning: International Good Practice and Experience - 18396...........c.cococeeervrirnnnenes
Matthew Emptage, Arne Larsson, Inge Weber, Rateb (Boby) Abu Eid, Gloria Kwong

Lessons Learned From the Cesium Pond Soil Shipping Campaign at Whiteshell Laboratories - 18206............ccccocovvrriererirrnnenns
Miles Smith, Adriana Luke, Sean Gamley

Decontamination and Melting of Reactor Upper INternals - 18536.........cccoioiuririiiiiiieicieieeers et
Maria Lindberg, Arne Larsson, Christophe Maufrais, Lionel Thevenet

Radiation Tolerance Studies of Commercial Strippable Coatings and Fixatives used for Decontamination - 18642 ......................
Thomas Donoclift, Ruth Edge, Thomas Unsworth, Kevin Warren, Alex Jenkins, Liz Ostle

SESSION 120 - D&D OF NUCLEAR POWER PLANTS

Cost Estimates for NPP Decommissioning Projects and Insights From Cost Analysis - 18118 ...
Simon Carroll, Niklas Bergh

Lessons Learned From the Remote Reactor Vessel Internals Segmentation at Barseback 2 - 18231 ........cccocveeiniinnceienennnienns
Joseph Boucau, Per Segerud, Thomas Dahl

How to Replace Co-60 Tracer in case of Unknown Variability of Initial Cobalt Content - 18059 .........cccccoveveieinninnseereresseenenns
Bernard Poncet

Management on Hazardous Materials During Decommissioning = 18310 .........ccccouiiriiiiiiirininicesieeerees e
Richard McGrath, Richard Reid

Bradwell - The First UK Nuclear Site to Enter Care & Maintenance - 18152.........ccvuiuiiiiiririnieieiiiesisieiee s
Bob Nichols, Samuel Billing, Chris Pople, Paul Drew, Jonathan Bankhead

Regulation of the First British Power Reactor Entering an Extended Period of Care & Maintenance - 18028 .............ccccovvvrvveennns
Rob Campbell

Contamination Characteristics of Concrete by Radio-Cs in Off-site CONCrete - 18284 .........ccooveeeiininieneee s
Kazuo Yamada, Yukio Takeuchi

Decommissioning of the Chornobyl NPP: Problems, Progress, ProSpects - 18485..........cccoireiininseeenesesisis e
Olena Mykolaichuk, Viktor Kuchynskyi, Dmytro Stelmakh

SESSION 135 - ROBOTICS: APPLICATION OF INNOVATIVE D&D TECHNOLOGIES AND REMOTE
SYSTEMS (11/11)

Portsmouth D&D Technology Progress: Are We There Yet?” - 18131 ....cccciiiiiiieeieririririeieieneesesee et sssssssseasassssssesesasensnes
Marty Reibold

International Standards Development and Its Role in Transitioning D&D Technologies to Deployment - 18315............cccccoeevne.
Joseph Sinicrope, Peggy Shoffner, James Nicholson, Rick Demmer, Leonel Lagos

Development of Advanced Remote Cutting Technology for Reactor Internals Segmentation - 18274 ...........cccoceveoinnnrcenennnnenns
Niklas Bergh, John Hubball

On-board Radiation Sensor and Low-Altitude Contour Mapping of Radiation Fields using UAS Swarm - 18239...........c..cocu.....
Woosoon Yim, Zach Cook, Monia Kazemeini, Alexander Barzilov

SISTec: Mathematical Calibration of Large Clearance MoNitors - 18265 ............cccociiiiiiicien et
Tim Thomas, Aleksandar Ivanov, lvan Fast, Axel Drawe

Miniature Inspection Robot for Restricted Access eXploration (MIRRAX) - 18324 ........ccoiiiiiiiiinneeees et
Arron Griffiths, Horatio Martin, Simon Watson, Xavier Poteau, Barry Lennox

Performance Evaluation of Decontamination Foam Containing Mesoporous Silica Nanoparticles - 18453...........ccccccouvveeivrvreenn.
Seon Byeong Kim, Wang-Kyu Choi, In-Ho Yoon, Chong Hun Jung, Seung-eun Kim, Bum-Kyoung Seo




SESSION 136 — APPLICATION OF INNOVATIVE D&D TECHNOLOGIES

Optimization of Post Dismantling Radwaste Management: a French Innovative Initiative - 18013.........c.ccccovvieiinnirinseeiereenenns 4843
Patrick Landais, Laurence Petit

Proven Safe and Effective Process for the Treatment of Bulk Sodium at Shutdown Reactor and Research Facilities

2 LBB0L . bR 4849
Dominique Villani, Anthony Chang

Fit for Purpose Remote Technology Decommissioning SOIULIONS = 18630 ..........c.couiiriiiieieiiriiei e 4858
Paul Heath, Paul Hunt

Automation and Use of Robotics for Decommissioning TasKS - 18322 ........cccuiureiriirinieieiinirisreieee st 4871

Richard McGrath, Richard Reid

TRACK 7 -ENVIRONMENTAL REMEDIATION

SESSION 010 - ENVIRONMENTAL REMEDIATION IN URBAN AND SUBURBAN ENVIRONMENTS -
EXAMPLES FROM AROUND THE WORLD

Pre-Combustion Technique for Desulphurization of Waterberg Coalfield: Biological Treatment - 18444 .............cccoovvcvriennene. 4880
Stanford Makgato, Evans Chirwa
3-D Radiation Mapping and Data Fusion for Environmental Remediation and Cleanup - 18449........ccccccccovvivrirnneisisninsssenenns 4889

Kai Vetter, Andrew Haefner, Ross Barnowski, Paul Barton, Daniel Hellfeld, Tenzing Joshi, Ryan Pavlovsky, Yukihisa Sanada,
Yoshiaki Shikaze, Tatsuo Torii
How Successful Site Preparation Work at a Large Commercial HTW Site Can Benefit DOE Cleanup Projects -
ST TP TSSOSO TSP T OO TTOOUPOPEU PP P PP TPTPTSUTON 4902
Charles Rives, Melanie Lewis, William Murphie, Michael Van Herk, Daniel Flood, Jim Sells
Remediation of Residential Properties Contaminated with LLRW as Part of the Port Hope Area Initiative - The
Importance of Effective Community COonSUITAtion - 18591 ..ottt sttt ettt 4913
Stuart Bailey, David Raymond, John Benson, James Wraith

SESSION 025 — PANEL: UNITED KINGDOM - REMEDIATION OF SELLAFIELD LEGACY PONDS AND
SILOS

Remediation of Sellafield Legacy Ponds and Silos: AN OWNEF'S PEFSPECLIVE.........c.couoiiiiieiiireieicee e 4925
Adrian Simper

United Kingdom: Remediation of Sellafield Legacy Ponds and Silos — Progress in 2018.............ccviiicinninnnecceeesesceens 4932
Chris Halliwell

Sellafield Legacy Ponds & Silos: The RegUIALONY PEFSPECLIVE ..........c.cuiiiriirieieieitri ettt bbbttt bbbt 4939
Matthew Worsley

Supporting High Hazard Risk Reduction at SEHAfIeld ..o 4945

Paul Skelton

SESSION 026 — SUSTAINABLE REMEDIATION PROCESSES — GLOBAL INSIGHTS OR APPLICATIONS

Technical Advances for Sustainable Remediation: In Situ Monitoring and Climate Resiliency - 18436..........c.ccoooinicicnnnnnenns 4950
Adrian Simper

Well Design, Operation and Maintenance and Proactive Rehabilitation to Optimize Remediation Well
PEIfOMANCE = 1BB0B........c.cuitiiiiiit ettt b e b bbb bbbttt bbbttt 4958
Jay Erickson, Fred Payne

SESSION 027 — MODELING APPLICATIONS IN ENVIRONMENTAL REMEDIATION

Defining Modeling and Analysis Complexity Needs for Remediation - 18425 ...........ccooiiiiiiiieciineee e 4968
Michael Truex, Vicky Freedman

Uranium Distribution Coefficient (K4) Determination and Use in Assessing Transport, Fate, and Risk at Jefferson

Proving GrOUNG, 1 - 18593 ...ttt ettt b et b b bR £ bbb 8 £ b b s e e e bbb bt e bbb e Rt bbb bt bbbt 4977
Paul Skelton

VOLUME 8
Numerical Simulation and Model Analyses of In-situ Biogeochemical Remediation of Chromium at the LANL -
LBB0B ...ttt bbb R R bbb AR R R b bR £ £ £ AR R R b £ b £ £ AR E e E b e bR £ LR R R bbb £ R £t AR b b e bbbt et tR bbbt 4993
Velimir Vesselinov, Sachin Pandey, Scott Hansen, Satish Karra, Daniel O'Malley, Danny Katzman
Hydrologic Model Analyses for Decision Support at the Los Alamos National Laboratory Site - 18363.........cccccevvvvvevivnernsrennnns 5005

Daniel O'Malley, Velimir Vesselinov, Youzuo Lin, Danny Katzman



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

Integrating Multiscale Datasets for Monitoring Air Dose Rates in FUKUShIMa = 18437 ........cccouvviveeeiiinisseciesesesse e 5013
Haruko Wainwright, Akiyuki Seki, Kimiaki Saito, Satoshi Mikami
Decontamination of Radio-Cs in Soil and Incineration Fly Ash to the Clearance Level by Pyrolysis - 18247 ..........ccccccovvnnineee. 5018

Kazuo Yamada, Kazuhiko Tokoyoda, Kenichi Honma, Yasuyuki Ishida, Hiroyuki Takano, Masahiro Osako
Extremely Highly Volume Reduction of r-Cs Contaminated Wastes by Using lon Exchanging Chromatography -

L8248 ...ttt bRt b R Rt e £ R R e AR eSS E e ARt £ bR e R e RS £ £t e R e RSt £ R A SRS R oAt A e S e R e R e R e R et AR R e R e R ettt e b b e ettt et e R e et es 5028
Kazuo Yamada, Tsuneki Ichikawa, Masahiro Osako

Remediation Strategy for Former PChP Uranium Production Site in UKraing - 18217..........cccoceiirinnneieininseee s 5035
Oleg Voitsekhovych, Tetyana Lavrova

Port Hope Area Initiative - Port Granby Project: Effectiveness of the Radiation Protection Program - 18595.......c..cccccoceeivrinnnn. 5048
David Cole, Brandyn Leaper

Remediation of D-Area Ash Units, Savannah RIVEF SIte - 18151.........ccccvciiiiiiieiiicesiee ettt sttt sa e s bbb snens 5059
Karen Adams, Robert Aylward, Christopher Bergren, Susan Bell, Frank Sappington, Joseph Burch

Tritium Recovery and Recycling from Depleted Uranium Beds - 18098...........ccooiiririiinininieeenresieie et 5065

Robert Shmayda, Walter Shmayda, John Cruz

SESSION 065 - GROUNDWATER REMEDIATION PROJECTS - WORLDWIDE EXPERIENCES

Remediation of a 3-Mile Hexavalent Chromium Plume in Hinkley, California - 18532...........cccccuvirivieeieiinnisssise s 5072
Frank Lenzo, Margaret Gentile, lain Baker, Betsy Brunswick
Exploiting Knowledge of Technetium in the Subsurface to Develop Remediation Strategies - 18223 ............ccocovveceinnnnnicnees 5082

Carolyn Pearce, Sarah Saslow, Matthew Asmussen, Wooyong Um, Jeffrey Serne, Micah Miller, Odeta Qafoku, Michelle Snyder,
Charles T. Resch, Kayla Johnson, Nikolla Qafoku, Vicky Freedman

Evaluation of Stored Reducing Capacity to Optimize O&M for InSitu Bio Treatment of Cr(VI) in GW - 18534.........cccceveuenene. 5091
Margaret Gentile, Isaac Wood, Lauren Weigt, Frank Lenzo

SESSION 072A — OPERATIONAL AND HISTORICAL SITE PERSPECTIVES - POSTERS

DOE Grand Junction Office Marks 75 Years of Contribution to the Nation’s Defense Program - 18380..........ccccovrrreieninnninnns 5106
Laurena Davis, Mark Kautsky
FIU Research on Soil and Groundwater Contamination at DOE’s Hanford and Savannah River Sites - 18547 ...........cccccccvvnnne. 5113

Yelena Katsenovich, Leonel Lagos, Elizabeth Hoffman, Vicky Freedman
High Angle Remediation Antimony, Mercury, and Pu-239/240 Contaminated Soil at LANL Near Los Alamos

TOWN STTE = L8579 bbb bbb bbb 5118
Scott Muggleton, Todd Haagenstad, Tessa Hermes, Peter Gram, Lynelle Brode

Mercury Cleanup at the Y-12 Nuclear Security COMPIEX - 18304 .........coiiieiuiieiiiiiriirieeicereie e 5130
Daniel Macias

An Information Template for Evaluating the Priority of Projects that Pose a Risk to Receptors - 18674 ...........ccccoevreeneneninennenns 5137

Joanna Burger, David Kosson, Charles Powers, Michael Gochfeld

SESSION 072B — MODELING APPLICATIONS FOR ENVIRONMENTAL REMEDIATION - POSTERS

Challenges of Using Indistinguishable From Background as a Release Criterion at FUSRAP Projects - 18157......c.ccccoveeivrvrnnnn. 5148
David Hays

Effects of Aging and Decontamination Pressure on the Penetration of Radionuclides into Concrete - 18418...........ccccccovvnnicneee. 5156
William Jolin, Christopher Oster, Katherine Hepler, Matthew Magnuson, Michael Kaminski

Comparison of RESRAD-Derived External D0ose t0 TLD DOSE - 18522 ........ccoururururieririririsieeesesesesiesesesesesisis et sssssssse e ssssseseasssees 5165
Lynn Kidman

Use of Physics Based Management Optimization for Groundwater Remedy Design - 18671 ......cccccvveeierinirisissieneieseseseseseseseseesens 5173

Tad Fox, Larry Deschaine

SESSION 072C — BIOLOGICAL APPROACHES FOR ENVIRONMENTAL REMEDIATION - POSTERS

Potential Biodegradation of Butyric Acid by Lysinibacillus Fusiformis Isolated from a Pit Latrine in South Africa -
LBL50 . E bbb 5184
Evans Chirwa, John Bright Joseph Njalam'mano

Native Plants in Floodplain in Controlling Hg Flux into East Fork Poplar Creek of Oak Ridge, TN - 18166..........ccccecveeririririnnnns 5194
Fengxiang Han, Afrachanna Butler, Naomi Campbell, Zikri Arslan

SESSION 072D - CHEMICAL APPROACHES FOR ENVIRONMENTAL REMEDIATION - POSTERS

Study of Synergetic Interactions Between Uranium, Humic Acid, Silica Colloids and SRS Sediments - 18581..........cccccccvvreenne 5201
Ravi Krishna Prasanth Gudavalli, Alexis Smoot, Yelena Katsenovich, Miles Denham



Mercury Recovery at Former Lithium Production Site at the Miramas in France - 18529 .........ccccvvieiinnnneieenessse e 5209
Arthur Niemoller

SESSION 085 — TECHNICAL INNOVATIONS IN ENVIRONMENTAL REMEDIATION AND SITE CLOSURE

The Role of Technical Guidance and Analysis Tools in Remedy Decisions, Implementation, and Closure - 18307.............cccccveuu.. 5222
Michael Truex, Chris Johnson

Process for Obtaining T1 Waiver for Recalcitrant Radionuclides at DOE Sites - 18225.........ccoeeeiiirininsieniniesessesenesesseseseesenees 5233
Vicky Freedman, Mark Rockhold, Catherine Yonkofski, Yilin Fang, Zhuanfang Zhang

Evaluation of Potential Dose to Off-site Receptors from On-site Removable Contamination - 18521...........cccccceevvininvnrieninennenenns 5246
Daniel Gonzalez, Lynn Kidman

Solubility Increase of Chlorinated Organics Using Cosolvents with Application to Site Remediation - 18431 ..........ccccoevvicenne 5258
Ramesh Chawla, Dhruba Paudel, TiMara Benson

Base Treatment for Uranium Immobilization at DOE Hanford’s Site - 18279.........cccoiiiiiiiiniccieieieesse e 5273
Hilary Emerson, Silvina Di Pietro, Yelena Katsenovich, Jim Szecsody

Successful In Situ Remediation of Cr(VI)-Impacted Deep Vadose Zone Soils for Groundwater Protection - 18603 ...................... 5279
Kelly Houston, Erik Mantor, Frank Lenzo

Monitoring Waste Tanks Using Guided Wave TeChNOoIogy - 18576 ..ottt 5291
Michael Quarry, Arthur Niemoller

High-Activity Microscopic Nuclear-Sourced Particles to Investigate Nuclear Release Scenarios - 18026 ...........cccovvvveevrererireenenns 5296

Peter Martin, Thomas Scott, David Richards, Christopher Jones, Keith Hallam, lan Ang Xing Yang, Yosuke Yamashiki

SESSION 103 - CHARACTERIZATION AND REMEDIATION TECHNOLOGIES FOR COMPLEX AND
COMINGLED CONTAMINANTS

Immobilization of Radioactive Materials Using Porous Iron Composite Media - 18582.............ccccovrnniiiccninicnieeensees 5308
Fanny Coutelot, John Seaman, Dien Li, Emily Dorward, Jarad Cochran, Hyunshik Chang, Madan Tandukar, Daniel Kaplan

Uranium lon Exchange Resin Performance — A Case Study at 200 West P&T - 18103 .........cceueeirirriereeinirnsieee s 5319
Mark Carlson, John Rendall, Sam Cartmell, Andrew Esparza, Greg Bergquist, Bill Barrett

Five years of 200 West Pump and Treat Facility Operation SUCCESS - 18519 .......cccccuiuierieririririeeeieirisie s sesesssssseesesssssseses 5330
Bill Barrett, Mark Carlson, Kate Amrhein, John Rendall

Characterizing Natural Attenuation of Cr(V1) in a Chromium Plume at Los Alamos National Laboratory - 18594...................... 5342

Mei Ding, Dea Musa, Rose Harris, Michael Rearick, George Perkins, Paul Reimus, Giday WoldeGabriel, Emily Kluk, Doug Ware,
Jeff Heikoop, Danny Katzman

Hexavalent Chromium Reduction by Zero Valent Iron in the Presence and Absence of TCE and CCl, - 18445 ..........ccccoevvevenene. 5348
Aadarsh Shah, Daniel Attoh, Ramesh Chawla

Hexavalent Chromium Remediation: Hybrid Approach with Adsorption and Chemical/Biological Reduction -
K OO TTTO T R T T PTP 5363
Kenneth Greenhalgh, Jacimaria Batista, Daniel Gerrity, Amanda Tanaka, Sichu Shrestha

Characterization and Remediation of the Hanford 618-10 Burial Ground Steel-Pipe Vertical Pipe Units - 18238.............ccccvuu.ee. 5380
Tammy Hobbes, Kim Koegler, Zane Walton, Gary MacFarlan, Hans Carmen

SESSION 123 - FORMERLY UTILIZED SITES REMEDIAL ACTION PROGRAM (FUSRAP) AND US ARMY
CORP OF ENGINEERS PROJECTS

Radioactive Waste Disposal Strategies within the USACE FUSRARP - 18328.........cccciiiiiiiieectinsieeeee s 5391
Ann Ewy, David Hays

Multi-Faceted Approach to Evaluate Discharge Locations at a FUSRAP Site - 18421..........cccccivieirivneeieinisseeesessesssesesessseesens 5396
Erik Gustafson, Sean McGonigal, Ann Ewy, David Hays, Dan Kennedy

Soil Sorting Technology ProCess SYSTEIM = 18620 ........c.ccciiiriririeeiririeieieiee sttt ettt e st ses et b b e b es et b b et et e s et b b ebebe e s s st ebenennas 5408
Jonathan Rankins

Determining Coal Ash Impacts on Ra and Th Background in Soil Using Rare Earth Element Analyses - 18604 ............c.ccccccoeuene. 5413
Lisa Szegedi, David Hays, Jough Donakowski

Incorporation of 40 CFR 192 as an ARAR when Implementing Marssim = 18526..........ccccvvreririririereenieseseseeesssessseseesesssesseseesens 5425

Jonathan Rankins

FUSRAP Case Study - Benefits and Lessons Learned from Implementation of a Modern Data Solution at
LY Eo AT Lo o IR L RSP STSRS 5430
Brian Tucker, David Hays, Michael Winters, Christopher Kennedy

SESSION 138 — INNOVATIVE FIELD MONITORING FOR ENVIRONMENTAL REMEDIATION

Depleted Uranium Discrimination Using Spectral Ratios from Data-Starved Spectra - 18619..........ccccceeininniireinenniniseeesseeieias 5438
Kate Phillips, Ronald Unz, Steve Larson, Charles Waggoner
3D Time-Lapse Geophysical Imaging Evaluation of Contaminant Migration at the Hanford BY Cribs Site - 18504..................... 5452

Tim Johnson, Jon Thomle, Mark Rockhold



Natural Attenuation Progress, Plume Movement, and Source Reduction for the SRS CMP Pits VOC Plume -

L8384 .. bR 5466
John Williams, Ashley Shull

Efficiency Calculation for In-situ Beta Nuclide Monitoring System Based on Plastic Scintillator - 18193 ............cccccceennnniineee. 5476
Ukjae Lee, Hee Reyoung Kim, Jun Woo Bae, Mai Nguyen Trong Nhan

US EPA Superfund Radiation Risk Assessment Update: Superfund Update: Revisions to Risk and Dose

ASSESSMENT TOOIS = 18232....c..eeteieieeiei ettt sttt ettt s etk e s b e sttt s e b e b e es e e e e e b e R e s e s e e e b b e R e Rt et e b e ke R e R et e e b s e b e be e st e b et e ne e et etatan 5486
Stuart Walker

In-Situ Monitoring of Groundwater Contamination for Sustainable Remediation Using the Kalman Filter - 18423..................... 5492
Haruko Wainwright, Franziska Schmidt, Boris Faybishenko, Miles Denham, Carol Eddy-Dilek

Evaluating the Effects of Microbes on Autunite Dissolution and the SIP Response in Hanford Sediment - 18440..........c.ccccceevue. 5500

Alejandro Garcia, Brady Lee, Yelena Katsenovich

TRACK 8 - COMMUNICATIONS, EDUCATION AND TRAINING

SESSION 011 — COMMUNICATION OF TECHNICAL ISSUES: WORLDWIDE EXPERIENCES

IAEA Initiatives that Integrate Stakeholders, Models and Decision MakKing - 18646 ............ccccoururreeeiirinensieeienesesseeeesesssesseseenens 5507
Kelly Black, Paul Black

In Backyards and Bedrooms: Challenges and Successes in Gaining Access to Homes for Radiological Testing -

LB204 .. bbb 5519
Alexandra Mahabir, Stephanie Clifford

ATLAS: Story Maps for Communicating Groundwater Cleanup Status - 18510 ...........ccccouririririreieninirisieee s 5530
Vicky Freedman, Patrick Royer, Xingyuan Chen, Sadie Montgomery, John Garza

How Knowledge Sharing and Employee Engagement Enable Workplace Innovation - 18406..............cccoeoevrnieereninneeeninsnenenes 5539
Melody Bell

SESSION 050 — INNOVATIONS AND PERFORMANCE SOLUTIONS TO WORKPLACE MANAGEMENT

Positioning People for Effective Communication and Coordination - 18033 .............ccouciiiiiiciieeie e 5544
Laurel Boucher

Organization Change: Leadership Speaks the Future, Management Makes It Happen - 18462...........ccccceeiinnnnicienenenssiceneenens 5549
Laurie Ford

Analysis of the Current and Future Impact of the AECOM Early Career Technology Exchange - 18497 ..........ccccoovveveiinnnnnenns 5563
Maeley Brown

Environmental Management Waste Management Facility Operations Team Commitment to Safety - 18546...........ccccovvrniennee 5569
Jeffrey Grindstaff, Annette Primrose, Clint Mori

DOE-EM Minority Serving Institutions Partnership Program (MSIPP) - 18108 ...........ccccoiiiirreiiirinisieeene e 5576
Vivian Cato

Retooling a Trade Association in a Challenged Industry - The Nuclear Energy Institute Story - 18503..........cccccvvvvrreeinneressenenns 5583
Rod McCullum

Challenging Engineering Demographics and the READY Program - 18528 ...t 5592

Christine Ridgeway, Thomas Yamamoto

SESSION 063 — PANEL: GRADUATING STUDENTS AND NEW SCIENTISTS AND ENGINEERS — WANTS
AND NEEDS — ARE COMPANIES EVEN LISTENING?

Developing a Sustainable TeChNICIAN WOIKFOFCE ..........c.ciiiiiiccire ettt bbbttt 5603
Kevin Cooper

Graduating Scientists and ENgiNeers: Wants N0 NEEUS ...ttt eb e 5609
Ripley Raubenolt

SRNL - Addressing CritiCal NAtIONAl NEEOS ............oviueuiuiiiiiiiiiicteie bbbt bbbttt es 5615
Jeffrey C. Griffin

DOE INTEIN PrOGFAIMS......cuiitiiiiteiiteiteitrt ettt etttk bbbt e st e e s e et e s e b s e b e s b1 e e h e AEeh e b e h £ e b s e b e A e bt e e b e e E e b e b e b £ b e bbb et eb et e b et e b e n et e b enennen 5621
Melody Bell

SESSION 064 — PANEL: YOUNG PROFESSIONALS IN NUCLEAR SCIENCE AND ENGINEERING — AN
INTERNATIONAL PERSPECTIVE

The UK’s Nuclear Industry Landscape — A UK Nuclear Institute Young Generation Network Perspective ............cccooevrecenne 5630
Hannah Paterson

The POWET OF ENVIFONMENT ..ot 5640
Duriem Calderin

MakKing NUCIEAr WaSte COOI AGAINT........ciiieiiiiet ettt bbb £ bbb e e £ s e b b e R 2R £ e £ e b e b e b e b et e £ e b b e b e b et b b e bt ettt st et e b e e e N/A

Lisa Phillips



Board Member at WOMEN GO TECK .......ocviiiiiieece ettt ettt sttt st se et s et e b e b et ese s s et et et e st ese st essese st ere s ereebessebeseenea 5645
Ineta Janusyte

SESSION 073 — COMMUNICATIONS, INVOLVEMENT, EDUCATION AND TRAINING - POSTERS

Knowledge Management in Nuclear Liabilities Regulation in the UK - 18155 .........coiiiiiiiiiecii e 5652
Helen Milburn, Elspeth McGregor

Stakeholder Engaged Structured Decision Making to Improve Performance and Reduce Costs While Protecting

Human Health and the ENVIFONMENT - 18645 ..ottt bbbttt bbbttt 5663
Paul Black

SESSION 086 — GLOBAL EXPERIENCE OF RECORDS, KNOWLEDGE AND MEMORY (RK&M) FOR
NUCLEAR WASTE GEOLOGIC REPOSITORIES

Results of the OECD-NEA Initiative ""Preservation of RK&M Across Generations' - 18084 ...........ccccceevrvrrrisineieienessessseneseseneeenes 5677
Stephan Hotzel, Arne Berckmans, Anne Claudel, Jean-Noél Dumont, Jantine Schrdder, Sofie Tunbrant, Simon Wisbey

Elaborating a First Version of a KIF for the Manche Surface Repository in France - 18060............c.ccocceminnnicieinces 5684
Stephan Hotzel, Jean-Noél Dumont, Anne Brodu, Gwenaélle Clerc, Catherine Dressayre

Constructing Memory Through ArtiStiC PractiCes - 18197 ...ttt bbbttt bbbt 5694

Cécile Massart

VOLUME 9

Building Sustainable and Efficient Markers to Bridge Ten Millennia: The Understanding Issues - 18058 .........cccocoveeervrervreernnns 5701
Florian Blanquer

Can we use Pictograms in a Long Term Communication System Related to a Radioactive Waste Repository? -
L30T bR R E bbb 5713
Jean-Noél Dumont, Rossana De Angelis

NUCLEAR, Landmarker for a Waste Isolation Site: International Architecture Competition - 18240 ...........cccoeccevvnnnnnicneen 5727
Nick Graham, Kyle Zook, Anna Pietrzak, Jonathan Wilkinson

SESSION 121 — THE STAKEHOLDER'S VOICE — THE IMPACT OF CITIZENS AND REGULATORS ON
RADIOACTIVE WASTE ISSUES

Need for an Independent Monitoring of Nuclear Waste Repository: Lessons from WIPP Experience - 18130 .........ccccceeerererirennnas 5740
Punam Thakur, Hnin Khaing, Russell Hardy, Tim Runyon

Lessons Learned From Public Outreach: Effective Incorporation of the Stakeholder Voice - 18447 ........c.ccococveivrvrvenesieiennsseenens 5749
Miriam Juckett

Media Relations Strategies in @ Post-INformation Age - 18452.........ccoiiiiiieiiiri e 5757

Laura Hermann

SESSION 122 — CITIZENS ADVISORY BOARDS, PANELS AND LONG-TERM SAFETY EXPERIENCE

To the “Safety related?” Question: What is Related t0 Safety? - 18430 .........cccceririiirireiiiirrieieees et 5764
Stephan Hotzel, Jantine Schroder

The Oak Ridge Site Specific Advisory Board - How a Recommendation Comes to Life - 18523 ........ccccovvveeivnininineeisnnnseneeeenens 5775
Belinda Price, Dennis Wilson

U.S. DOE’s Environmental Management Site-Specific Advisory Board: Public Engagement in Cleanup - 18709...........c.c.cccvueee. 5780
David Borak

SESSION 137 — ADVANCEMENT IN TECHNICAL EDUCATION AND TRAINING TO IMPROVE AND
SUSTAIN INSTITUTIONAL KNOWLEDGE

Practical Experience Integration into the Univ. of NV, Reno Nuclear Packaging Graduate Certificate - 18210 .........c.coceceevennne. 5791
Miles Greiner, Yung Liu, James Shuler

NAMP Radiochemistry Webinars: The Next Educational Tool for the Next Generation Workforce - 18386..............ccccevrvrvrreernnns 5796
Jennifer Norman, Patricia Paviet, John Griggs, Mansour Akbarzadeh

International Training to Promote Successful Environmental Remediation Projects - 18636............cccveieecminninininicnieesnnneens 5809

Leonel Lagos, Karen Smith, Lisa Durham, Lawrence E. Boing, Horst Monken Fernandes, Natalia Latynova, Viktor Latynov



TRACK 9 - SPECIAL TOPICS INCLUDING SAFETY, SECURITY & SAFEGUARDS

SESSION 005 — PANEL: INTERAGENCY COMMUNITY OF PRACTICE IN RISK AND PERFORMANCE
ASSESSMENT

Predicting Performance of Engineered Barriers for a MilleNniUM ............cccoiiiiiiicee s 5816
Craig Benson

Interagency Community of Practice in Risk and Performance ASSESSIMENT............cceeiriririereereresisiesesesesesssessesesesesessssssesesessssssesesesens 5822
Andrew Orrell

Decision Analysis Tools in Integrated Risk and Performance Assessment: Model Scaling..........ccoovveeeininncieinensceeesseeas 5826
Paul Black

Lessons Learned: Recent CERCLA Groundwater RiSK ASSESSIMENT ..ottt 5837
Alaa Aly

Y Eo TP To Lo qTor=T g 7 U g 1TSS 5841
Roger Seitz

US EPA Discussion on Superfund PRG (risk) and DCC (d0se) CalCUIAtOrS..........coviiriiiiiiiiiiiiniiiiccriceieis e 5845

Stuart Walker

SESSION 033 — INTEGRATED PERFORMANCE AND RISK ASSESSMENTS, DECISION ANALYSES, AND
RISK MANAGEMENT

Overview of IAEA MODARIA Il Program Working Group 1 on Assessment and Decision Making of Existing

Exposure Situations for NORM and Nuclear Legacy Sites - 18308.........cccoiiuiieiiiriiiieiceriene i 5854
Ming Zhu, Tamara Yankovich

A Decision-Based Iterative Modeling Framework for Probabilistic Performance Assessments - 18441 ............ccccovvvrreienenrnenns 5870
Ralph Perona, John Tauxe, Robert Lee, Paul Black

A Modelling Framework for Understanding the Impacts of Radioactive and Chemotoxic Waste Disposals - 18199................c...... 5878
Martin Kelly, David Holton, David Roberts

Preliminary Long-term Safety Assessment for the Planned LLW Disposal Facility at Al Tuwaitha, Iraqg - 18142 .............cccoceeee. 5893

Bernt Haverkamp, Thilo von Berlepsch
WIPP PA Sensitivity Studies in Support of CRA-2014 Completeness Determination & Compliance Decision -

L8209 ...ttt ettt bbbt b E bt R R Rk b R £ b e A e AR e R b £ b £ b e AR E R b e b £ bt e R AR b ek b bt e s AR b et bttt ARttt et 5912
Todd Zeitler, Brad Day

Challenges to Evaluating Ecological Risks in Performance ASSESSMENTS - 18424...........oeeiiirnieieiiinnisieieee st 5925
Aharon Fleury, Randall Ryti, Ralph Perona, Robert Lee, Paul Black, Daniel Levitt

Capturing the “Representative Person” Using Exposure Equations and Input Variable Distributions - 18416 ...........c.ccccccevrvnnnne. 5940

Robert Lee, Megan Higgs, Kristin Broms, Ralph Perona, Leslie Gains-Germain, Paul Black

SESSION 066 — CROSSCUTTING SUBSURFACE MASS TRANSPORT AND ENVIRONMENTAL
ASSESSMENT OF GEOLOGICAL DISPOSAL SYSTEMS

Global Review of Site Suitability Conditions for the Geological Disposal of Radioactive Waste - 18136 ...........c.ccecvvvvnicicennnens 5953
Dirk Mallants, Axel Suckow, Paul Bertsch, Hefin Griffiths

Explicitly Accounting for Multiple Spatial Scales in Data Informing Ky Distribution Development - 18414 ...........cccovceeeveninnnenns 5967
Leslie Gains-Germain, Amy Jordan, Megan Higgs, Patti Meeks, Paul Black, Tom Stockton

Subsidence Risk Mitigation in LLW Final Covers — A Case HiStOry = 18286 ...........cccccoviirireeeimieririeeeienessssssessesessssssssssesessssssssesssens 5982

Te-Yang Soong, Kevin Foye, Christine Gelles

SESSION 080 — PANEL: AGENCY PERSPECTIVES (US AND INTERNATIONAL) ON THE USE OF RISK AND
DOSE ASSESSMENT TOOLS

NRC Staff Approach in Review of Decommissioning Dose Assessment and TOOIS ............cccoviiinie s 5996
Rateb (Boby) Abu Eid

Use of RESRAD for Risk and Dose Assessment at US Department of Energy Cleanup SItes .........ccooeeeinrirseenenniseseieesesesieias 6004
Amanda Anderson

Practitioner’s Perspective: RiSK ASSESSIMENT TOOIS ......vcviueeiiiiririeieiisisiete ettt ss st es e e e b s e sesese s ses et ese e s nsnsesesaseees 6010
Alaa Aly

SESSION 092A — CROSSCUTTING TECHNICAL & MANAGEMENT ISSUES - POSTERS

Water Infiltration and Solute Transport in An Unsaturated Underground Porous Environment - 18442...........cccccoccevvnnicnnee. 6012
Cheo Kyung Lee, Jong Won Choi, Seang Se Be, Sothee Lun



SESSION 092B — INTEGRATED PA & RA, DECISION ANALYSIS AND RISK MANAGEMENT - POSTERS

Calculation of Permeability for Porous Media with Platy Grains - 18095............ccccvieririririneieiiriseeesesesessssessssssssesesesssassssssesesessnsnes 6027
Cheo Kyung Lee, Seang Se Be, HeeSung Park

Effective Elastic Coefficients for Composites with Reinforcement Under Shear External Loading - 18096............cccccceovvrnicneee. 6039
Sung Paal Yim, Cheo Kyung Lee, Sothee Lun

The Development of National Nuclear Forensics Capability in ROK - 18562 ...........ccccoiiiiiiiieiiiniineece st 6049

YuJeong Choi, Seung Ho Jeong, Sujin Park, Hana Seo, Jong-Ho Yoon

SESSION 092C — ROBOTICS - POSTERS

Teleoperation for Nuclear Applications Considering Communication Delay and Uncertainty - 18205 ..........ccccovvvvvveivinniririsieeinnns 6059
Theophilus Okore-Hanson, Sun Yi, Younho Seong

Remote Robotic Equipment for the Retrieval of High Level Waste to Support Environmental Closure - 18162 ..........ccccccveuenene. 6070
Troy Burnett, Timothy O'Connor, Matthew Ramirez, Kevin Young, Valerie Kimbro, Elizabeth Bush, Christopher Graham

System Integration for Remote Systems at DOE Hanford Nuclear Site - 18712.........ccccoiiiciiinnneccneieieee s 6085

Kayte Denslow, Carl Enderlin, Eric Berglin, Sharon Bailey

SESSION 098 — PANEL: ROBOTICS: LEVERAGING INNOVATIONS IN SCIENCE AND TECHNOLOGY TO
BENEFIT SAFETY PERFORMANCE (6/8)

Leveraging Innovations in Science and Technology to Benefit Safety Performance........c.cooveeeiiinncieieiissssiee s 6097
Russell Daniel

Harnessing the Manufacturing Revolution for the Cleanup MiSSION............ccoiiiiiiici e 6100
Jeffrey C. Griffin

DOE Nuclear Safety Research and DevelOpMENT PrOGIam.........cccoioirieiiiiiiieiet sttt snens 6105
Alan Levin

Leveraging Innovations in Science and Technology to Benefit Safety Performance........c.coovceeiiineieieiiisssee s 6110
John McDonald

Leveraging Innovations in Science and Technology to Benefit Safety Performance...........ccooceeiiniiiieinisscesee e 6115
Marty Reibold

Innovation in Managing the Hanford Tank Farm Vapors HAZards ..ot 6120
Karthik Subramanian

Nuclear and Industrial Robotics, Remote Systems and Other Emerging TeChNOIOGIes ..........cccvvririririeeieiiirseeee s 6124

Rodrigo Rimando

SESSION 100 - UNITED KINGDOM — EPSRC DISTINCTIVE RESEARCH PROGRAMME

The DISTINCTIVE University Consortium: An OVEFVIEW - 18L102.......ccccouiuruiuiriiiirieieeiisisisie ettt ssebesenen 6143
Michael Fairweather, Lois Tovey, Colin Boxall, Joseph Hriljac, Neil Hyatt, Nikolas Kaltsoyannis, William Lee, Rebecca Lunn,
Simon Pimblott, David Read, Thomas Scott

The DISTINCTIVE University Consortium Theme 1: AGR, Magnox and Exotic Spent Fuels - 18345...........ccoovvnicncinnnnnn. 6157
Thomas Scott, Sophie Rennie, Antonios Banos, James Goode, Elizabeth Howett, Chiara Barcellini, Claudia Gasparrini, Victoria
Frankland, Andrea Paulillo, Ross Springell, Michael Fairweather, Lois Tovey, Colin Boxall, Joseph Hriljac, Neil Hyatt, Nikolas
Kaltsoyannis, William Lee, David Read

The DISTINCTIVE University Consortium Theme 2: PuO, and Fuel ReSidUes - 18132.........cccrrririiininininieenenesissiee e 6170
Colin Boxall, Claire Corkhill, Neil Hyatt, Malcolm Joyce, Nikolas Kaltsoyannis, Andrew Kerridge, Francis Livens, Simon Pimblott,
Mark Read, Martin Stennett, Jeff Hobbs, Helen Steele, Robin Orr, Robin Taylor, David Woodhead

The DISTINCTIVE University Consortium Theme 3: Legacy Ponds and Silo Wastes - 18135 ...........coccceeeminnniicncennnneens 6180
Joseph Hriljac, Colin Boxall, Frederick Currell, John Day, Michael Fairweather, David Harbottle, Richard Holdich, Timothy
Hunter, Neil Hyatt, Nikolas Kaltsoyannis, Andrew Kerridge, William Lee, Barry Lennox, Rebecca Lunn, Simon Pimblott, David
Read, Mary Ryan, Thomas Scott, Lois Tovey, Luc Vandeperre

The DISTINCTIVE University Consortium: Structural INtegrity - 18272 ........ccoouiriiniirricieeeririe et 6195
Rebecca Lunn, Andrea Hamilton, Matteo Pedrotti, Pieter Bots, Christopher Wong, Grainne El Mountassir, Joanna Renshaw,
Riccardo Maddalena, Cheng Zhao, Li Sun, Rustam Stolkin, Michael Fairweather, Lois Tovey, Colin Boxall, Joseph Hriljac, Neil
Hyatt, Nikolas Kaltsoyannis, William Lee, David Read, Thomas Scott

The DISTINCTIVE University Consortium: Transforming High Activity Materials Research in the UK - 18212...........c.cccooveeue. 6210
Neil Hyatt, Stephanie Thornber, Nikolas Kaltsoyannis, Sophie Sutherland-Harper, Simon Pimblott, Thomas Scott, Ross Springell,
Sophie Rennie, Michael Fairweather, Lois Tovey, Colin Boxall, Joseph Hriljac, William Lee, Claudia Gasparrini, Rebecca Lunn,
David Read, Daniel Gregg, Eric (Lou) Vance, Sam Moricca, Reggie Persaud, Jeffrey Moeller, Paul Heath

An Industrial Perspective of Research Within the DISTINCTIVE Program - 18045.........cccveeeririninnesenesessssessesesessssesesssesseseses 6218
Anthony Banford, Mike Angus, Andrew Cooney, Rick Short, Robin Orr, David Hambley, James Graham

SESSION 110A — PANEL: ROBOTICS: LESSONS LEARNED FROM INDUSTRIAL ROBOTICS
DEPLOYMENT THAT CAN BE APPLIED TO THE NUCLEAR FIELD (7/8)

Use of Industrial Remotely Operative Vehicles In NUCIEAr INAUSTIY ........ccooiiiiiiiiiiceiee e 6232
Scott Adams



Potential for Use of Proven Commercial Technologies in Remote ENVIFONMENTS .........cccooiiiiiiiiiei e 6244

Matthew Cole

VR and Advanced Robotics for DecomMmIiSSIONING PrOJECTES ........c.ciiiiiiiiiriiiiiiitrisieie sttt ettt sttt 6251
Simon Delavalle

NuVision Engineering Industrial RODOLICS - LESSONS LEAINEM .......ccviveveveririiiieieieeiesisisieetesesesesee e e e s sese s sssesesesessssssssesnsessnsssess 6259
Joe Dixon

Robotics: Lessons Learned from Industrial Robotics Deployment That Can Be Applied to The Nuclear Field............cccccoeveunee. 6268

Darrell Morris

SESSION 139 — GLOBAL PERSPECTIVES ON ADVANCES IN NUCLEAR SAFETY MANAGEMENT

Flammability Limits of H2 Based Mixtures in Conditions Relevant to Waste Management in Containment - 18032 .................... 6272
Nabiha Chaumeix, Kouame N'Guessan, Jean Pavageau, Thomas Cuvillier

Chemochromic Pd-V205 Sensors for Passive Hydrogen Detection in Nuclear Containments - 18268 .............cccocevevrvririreeierernnnnns 6278
Roxana O'Hara, Paul Holborn, James Ingram, Jeremy Ball, Penny Rathbone, Ruth Edge

Approaches for Successful Implementation of DOE-STD-3009-2014 - 18585...........ccviiieiiiiiiiniiiitieirieieesess e 6291

D. Allan Coultts, Jeffrey Lietzow

SESSION 140 - PROJECT MANAGEMENT IMPROVEMENTS - PLANNING THROUGH COMPLETION -
SCOPE, COST, & SCHEDULE CONTROL

Innovation in Contracting Strategy for a Master Services Agreement for Remediation of Low Level Radioactive

WVASEE = 1838 ......ueeueuireiiiseie ettt ee ettt 8 28488 R AR E ARt 6300
Peter Jacobs

Methodology for Waste Forecasting and Informing an Integrated Waste Strategy at CNL - 18055 .........ccccoiirieinnnnseienennnenns 6308
Nicholas Chan

Facilities Asset Mobile Environment (FAME:) From OIld School to World Class - 18224.........c.ccoovreeieiinnsseiessesssseesesessseesenes 6314

Tom Bales, Aaron Zurfluh

SESSION 11=41 - RADIOLOGICAL DISPERSION DEVICES AND WEAPONS OF MASS DESTRUCTION:
DETECTION, RESPONSE, AND RECOVERY

Using EPA’s Risk Assessment Tools for Superfund When Addressing Removal Actions and Late-Phase Response

10 TErrOFiSt ALEACKS - 18228 ... 6320
Stuart Walker

Development of a Methodology to Assess the Impact of Niche Waste Streams Following a Radiological Incident -

L8271 eSS R R R R 6327

Paul Lemieux, Timothy Boe, Daniel Schulthel
3D Visualisation of Un-georeferenced, Coordinate-poor Spatial Data in Complex D&D and WM Environments -

L8294 ... E R RS R R R R n e AR R SRR e R R R e R R SRR R A A SRR R R e R R R e R bRt r e 6335
Simon Kwong, Nick Smith

Design of Ad Hoc Filtration Beds for Treating Contaminated Waste Waters - 18385..........cccccoiviiiciin s 6347
Michael Kaminski, Matthew Magnuson, Katherine Hepler, Christopher Oster, William Jolin

Dose Estimation in Recycling of Decontamination Soil Due to Fukushima NPS Accident as Coastal Levees - 18138..................... 6359
Shizuka Takai, Takuma Sawaguchi, Seiji Takeda

A Novel, Fast Readout, Gamma Detector System for Nuclear Fingerprinting - 18083............cccceivrirrriesinienirisseeesesseseeesesessesens 6373
Alessia Giroletti, Jaap Velthuis, Thomas Scott

PVT and LaBr3(Ce)-based Radon EXpress ANAIYZErS - L8LB4 ...ttt 6382
Vladislav Kondrashov, Steve Steranka, Glenn Paulso

DOE/NNSA Efforts to Facilitate the Disposal of Risk Significant Sealed SOUFces - 18590..........cccccurirririreinininirieee s 6390

David Martin, Temeka Taplin
Author Index





