DOE-FIU Cooperative Agreement Annual Research Review — FIU Year 3

Applied Research
Center

Wednesday, August 23, 2023

Rod Rimando (Acting Director, Technology
Development) — DOE EM-3.2

9:00 - 9:05 am EDT Kick-Off /Welcoming Remarks (DOE-EM)

9:05-9:10 am EDT Welcoming Remarks (DOE-LM) Ms. Jalena Dayvault (Site Manager) — DOE LM

Project 2: Environmental Remediation FIU, DOE HQ, SRNL, PNNL, ORNL, LANL, LBNL,

9:10 - 10:40 am EDT Science & Technology CBFO

Project 1. Chemical Process Alternatives
for Radioactive Waste
LUNCH BREAK [12:10 — 1:30 pm]

1:30 - 3:00 pm EDT Project 3: Waste and D&D Engineering & o ; poe o, SRNL, PNNL, LBNL, INL, ANL
Technology Development

Thursday, August 24, 2023

Projects 4 & 5: STEM Workforce FIU, DOE HQ (EM & LM), SRNL, PNNL, WIPP, SRS,
Development and Training ORP, LBNL, WRPS, INL, Grand Junction

BREAK [10:30 — 10:35 am]

10:40 am - 12:10 pm EDT FIU, DOE HQ, PNNL, WRPS, SRNL, SRS

9:00 - 10:30 am EDT

10:35 - 12:00 pm EDT Wrap Up (FIU Projects 1, 2, 3, 4 & 5) FIU, DOE HQ (EM & LM)

Advancing the research and academic mission of Florida International University
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Project Manager: Leonel Lagos

Faculty/Researcher: Himanshu Upadhyay, Joseph Sinicrope, Walter Quintero, Clint Miller, Santosh
Joshi, Jayesh Soni, Masudur Siddiguee, John Dickson, Mellissa Komninakis, Kexin Jiao*

DOE Fellows/Students: Roger Boza, Aurelien Meray, Alejandro De-La-Noval, Aris Duani Rojas,
Fabiola Rivera-Noriega, Bryan Torres, Nicholas Espinal

DOE-EM: Nancy Bushman, Dinesh Gupta, Genia McKinley, Jean Pabon, Jonathan Kang, Douglas
Tonkay, Jennifer McCloskey, Nick Machara, Rod Rimando, Daniel Scott Boyd

SRNL: Nixon Peralta, Jeff Crenshaw, Hansell Gonzalez-Rayma, Thomas Danielson, Jennifer
Wohlwend, Austin Coleman, Justin Kidd*, Connor Nicholson, Carol Eddy-Dilek

SRS: Jack Musall
PNNL: Rob Mackley, Xuehang Song

LBNL: Haruko Wainwright

*Former staff/student contributors
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Project Tasks and Scope

TASK 1: WASTE INFORMATION MANAGEMENT SYSTEM (WIMS) (HQ)

Subtask 1.1 WIMS System Administration - Database Management, Application Maintenance & Performance Tuning

Subtask 1.2 Waste Stream Annual Data Integration

Subtask 1.5 Cyber Security of WIMS Infrastructure

TASK 2: D&D SUPPORT TO DOE EM FOR TECHNOLOGY INNOVATION, DEVELOPMENT, EVALUATION
AND DEPLOYMENT

Development of Uniform Testing Protocols and Standard Specifications for Dust Suppressant Technologies in

Subtask 2.1 Support of Open-Air Demolition during D&D

Subtask 2.2 Applications of Intumescent Foams and Other Fire-Retardant Materials to Mitigate Contaminant Release
during Nuclear Pipe Dismantling and other D&D Activities

Subtask 2.3 Certifying Fixative Technology Performance when Exposed to Impact Stressors as Postulated in Contingency

Scenarios Highlighted in Safety Basis Documents

Subtask 2.4 Multi-functional 3D Polymer Framework for Mercury Abatement
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TASK 3: D&D KNOWLEDGE MANAGEMENT INFORMATION TOOL (KM-IT) (HQ, SRNL, INL, ANL)

Subtask 3.4 Content Management

Subtask 3.5 Marketing and Outreach

Subtask 3.6 D&D KM-IT System Administration

Subtask 3.7 Cyber Security of D&D KM-IT Infrastructure

Subtask 3.8 KM-IT Tech Talks
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Project Tasks and Scope

TASK 7: Al FOR EM PROBLEM SET (SOIL AND GROUNDWATER) - EXPLORATORY DATA ANALYSIS AND
MACHINE LEARNING MODEL FOR HEXAVALENT CHROMIUM (CR [VI]) CONCENTRATION IN 100-H AREA
(PNNL)

Subtask 7.3 Algorithm development for spatiotemporal relationship identification

Subtask 7.4 Publishing AI/ML models on AAML System

TASK 8: Al FOR EM PROBLEM SET (SOIL AND GROUNDWATER) - DATA ANALYSIS AND VISUALIZATION
OF SENSOR DATA FROM WELLS AT THE SRS F-AREA USING MACHINE LEARNING (LBNL, SRNL)

Subtask 8.6 Publishing AI/ML models on AAML System

TASK 9: Al for EM Problem Set (Waste Processing) - Nuclear Waste Identification and Classification
using Deep learning (NEW)

Subtask 9.1 Algorithm & Model Development to Identify and Classify Nuclear Wastes

Transition Previously Trained Deep Learning Models to the Advance Automated Machine Learning (AAML)

Subtask 9.2
System




Waste Information
Management System (WIMS)
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Subtask 1.1 WIMS System Administration - Database Management, Application Maintenance & Performance Tuning

Subtask 1.2 Waste Stream Annual Data Integration

Subtask 1.3 Cyber Security of WIMS Infrastructure

Waste 'Information Management System

[ Home ‘ Contact Us ‘[7 Help]

[Forecastoata)| [Dispostion viap| KECEY [Fransporiation] [Reports]

Waste disposed from [ Ames Laboratory

bt Generate GIS Map

Waste disposed to  [All Facilities v]
Fiscal Year : From [2022 v] To [2050T02050 v ] waste Type: [All Materials v
Map Satellite
& NORTH
WASHINGTON DAKOTA o i
MONT DAKO Québec City.
)
MINNESOTA
Portland Ottawa
o
aneoapolls Montreal MAINE
5 WISCONSIN
DA VERMONT
OREGON MICHIGAN Toronto
IDAHO o
WYOMINC NEW YORK
1OWA Chlﬁ:)ago
NEBRASKA 37 A
Salt Lake City. PENNSYLVANIA New:York
ILLINOIS INDIANA OHIO Philadelphia
NEVADA penverc  United States 0 RV UAND ANY
4 3 Indianapolis Columbus MARYLAND,
Sacramento at Solotoo St. Louis o ® | DE
3 K MISSOURI VIRGINIA ~ Washington
San Franciscod
oSan Jose KENTUCKY, VIRGINIA
CALIFORNIA Las Vegas Nashville
0 o
OKLAHOMA TENNESSEE NORTH
Albuquerque 2 2 5 & CAROLINA
o
Charlotte
Lo A?gefes ARIZ088 NEW MEXICO Atlanta SOUTH
I ) - o) o CAROLINA
San Diego Phoenix Dallas AUABAMA
R i GEORGIA
oTucson
. s TEXAS
BAJA Ciudad Juérez
CALIFORNIA Austin TOUISIANA Jacksonville
SONORA e HoNStOn ANA X
CHIHUAHUA ° 2
San Antonio Orlando
[} 2
% COAHUILA oTampa
9= FLORIDA
%
2 NUEVO LEON



FIU Waste Information Management System (WIMS)

Applied Research
Center

« Easy-to-use system to visualize and understand the forecasted DOE-EM waste
streams & transportation information.

» Various modules of WIMS are Forecast Data, Disposition Map, Successor

Stream Map, GIS Map, Transportation, Reports and Help.

 WIMS is deployed and available at https://emwims.org

Waste Information Manageme

£

Waste Information Management System
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https://emwims.org/

FIU Waste Information Management System (WIMS)

Applied Research
Center

Site Needs:

« Accurate estimates of the quantity and type of present and future radioactive waste
streams is critical to the development of tools to integrate the complex-wide
management of LLW/MLLW treatment and disposal. A complex-wide LLW and MLLW

database and reporting system is needed to R —
= = = = = [Forecast Data | [Ds Map]| [G1s map] [ won | [Reports
communicate this information to local and national Welcome to WIMS

Waste Information Management System

stakeholders and governmental groups.

Disposition Map

Automatically generates
DOE waste disposition maps

Objectives:

* Provide a central web-based system to access waste
forecast streams for sites across the DOE complex.

L]
ers and site waste managers with the tools necessary to easily visualize
categories, and problems of forecasted waste streams.

- Provide easy-to-use systems to view & download - e
waste stream forecast information in various formats.

« Update waste stream forecast information annually.




FIU Waste Information Management System (WIMS)

Applied Research

A 36 Supported Sites:

Ames Laboratory

Argonne National Laboratory

Bettis Atomic Power Laboratory

Brookhaven National Laboratory

Energy Technology Engineering Center
Fermi National Accelerator Laboratory
Hanford Site-RL

Hanford Site-RP

Idaho National Laboratory

Kansas City Plant

Knolls Atomic Power Laboratory - Kesselring
Knolls Atomic Power Laboratory - Schenectady
Lawrence Berkeley National Laboratory
Lawrence Livermore National Laboratory
Los Alamos National Laboratory

Naval Reactor Facility

Nevada National Security Site

NG Newport News

Norfolk Naval Shipyard

Nuclear Fuel Services, Inc. (cleanup site)
Oak Ridge Reservation

Paducah Gaseous Diffusion Plant
Pantex Plant

Pearl Harbor Naval Shipyard

Pacific Northwest National Laboratory
Portsmouth Gaseous Diffusion Plant
Portsmouth Naval Shipyard

Princeton Plasma Physics Laboratory
Puget Sound Naval Shipyard

Sandia National Laboratories - NM
Savannah River Site

Stanford Linear Accelerator Center
Separations Process Research Unit
Thomas Jefferson National Accelerator Facility
Waste Isolation Pilot Plant

West Valley Demonstration Project



FIU Waste Information Management System (WIMS)

Applied Research ] o e .
Center 36 Disposition Facilities:

« 200 Area Burial Ground (HANF) «  OSWDF(Portsmouth)

* 746-U Landfill(Paducah) +  Paducah CERCLA

 Area5 LLW Disposal Unit (NTS) . Perma-Fix Gainesville

* Area 5 MLLW Disposal Cell (NTS) . Perma-Fix--Diversified Scientific Services, Inc.
* Area G (LLW disposal) (LANL) (New) . Perma-Fix--Northwest (formerly PEcoS)
* Clean Harbors . Perma-Fix/Materials &amp; Energy Corp
« Commercial TBD Remote Waste Disposition Project (INLS)
* E-Area Disposal (SRS) . River Metals

« EMWMF Disposal Cell (ORR) «  RMW Trenches (MLLW/LLW) (HANF)

* Energy Solutions-Clive (formerly Envirocare) *  RMW Trenches/IDF (HANF)

» Energy Solutions-TN (formerly GTS Duratek) «  RWMC (LLW disposal) (INL)

+ ERDF (HANF) « Siemens

» Heritage Liverpool (Ohio) (New) . Smokey Mountain Solutions

* Impact Services-TN To Be Determined

* INL CERCLA Cell (INL) *  Unitech

» Integrated Disposal Facility (HANF) +  US Ecology-Idaho

* New RH LLW Vaults (INL) « Veolia

+ Omega Waste Logistics «  Waste Control Specialists



FIU Waste Information Management System (WIMS)

Applied Research .
Center Forecast Period and Waste Type:

Date Range

« 2023 - Inventory

« 2023 1to 2025 Waste Type

« 2026 to 2030  Low Level Waste

« 2031 to 2035  Mixed Low Level Waste

« 2036 to 2040 « 11e(2) Byproduct Material
« 2041 to 2045 « Other Material

« 2046 to 2050  Unknown

« 2050



FIU Subtask 1.1: WIMS System Administration - Database Management,
Application Maintenance & Performance Tuning

Applied Research )
i Accomplishments:

« Continue to perform day-to-day maintenance and
administration to ensure consistent high level of
performance of WIMS application.

« Updating patches and OS fixes, updating antivirus
engines and definitions, updating drivers and
assuring that the network is working properly.

« Hardware upgrades (memory, hard drives, video
cards, routers, firewall, etc.).

« Updating backup scripts and backup repository
hardware.

« Updated reporting server that supports WIMS Report
module.




FIU Subtask 1.2: Waste Stream Annual Data Integration
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Center Accomplishments: e farmatin ansgeme Syt

Contaclls [Forecast Data | [ Disposition Map | [ €15 Map | | ion | [Reports

) FIU receIVEd the reVISed WaSte forecaSt data from Waste Info:'nl:fall‘t:ic:)nr:eMt:n:’;eMrﬁent System
DOE HQ and incorporated the data on the system. S ———

« Completed integration of 2023 waste forecast and
transportation data into WIMS system e automaticaty generates

DOE waste disposition maps

(Milestone 2022-P3-D5). :

WIMS is developed to provide DOE Headquarters and site waste man.
understand, and manage the vast volumes, categories, an:

agers with the tools necessary to easily visualize,
d problems of forecasted waste streams.

- Published 2023 Forecast Waste stream e
information and DOE was notified on May 5, 2023. I

e Status: 6 waste types, 708 waste streams, 36

reporting sites and 36 disposition facilities. e

Universit,

Waste from | Savannah River Site V|

Display Forecast Data

Waste To | All Facilities v |

Fiscal Year : From | 2023 v| To|2048To2050 | Waste Type: [All Materials v




FIU Subtask 1.2: Waste Stream Annual Data Integration
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i Accomplishments:

g [Gswis] | | [Reperiz]
Waste from Idzno National Laboratory v - —
Display Forecast Data Wayt |P!M’||'lfi iol ‘R qu mem

Waste To [ All Facilities ~]
_ F
[Home ] [ Contact us | [tielp | [Forscast Dats |

Fiscal Year : From | 2023 | To|2048To2050 v Waste Type: | All Materials - [T [GI5 Map | [Transportation | [ Reports

Generate Disposition Map

Waste from | Energy Technolagy Engineering Genter v
Forecast Data Waste To  [All Facifies ] Print Disposiion Map
Waste forecast to be disposed from Idaho National Laboratory to All Facilities Fiscal Year : From| ¥] T ] waste Type: .
for All Materials Material(s) in m? (Fiscal Year: 2023 --2048 To 2050) iscal Year : From | 2023 o [ 2048 To 2050 aste Type: [All Materials v]
sposition Facility Name Waste Stream Name Field Stream ID
Idaho ICP Core - CHLLW SNF ICPCHO02a Environme
Disposition Map
Idaho ICP Core - CHLLW HLW ICPCH002b Environme
Idaho ICP Core - CH LLW WM ICPCHO02wW [GUBLLSite Name FieldStream! > Class A Status
Idaho ICP Core - WCS U-233 LLW ICPRHO12 Environme
Idaho ICP Core - CH LLW WM from RH TRU processing ICPCHO02i Environme
5 Energy Solutions-Clive (formerly Envirocare
Idaho INL CERCLA Cell (INL) ICP Core - CERCLA LW 1CPCHO03a Ena | EE)EUC] ‘7 Low Level Wasts  Debris Waste ‘7 0.00m3  Ho ‘+*+|—> o m'?v ( & )
Idaho INL CERCLA Cell (INL) ICP Core - CERCLA LLW debris DDD ICPCHO03b Environme
Idaho INL CERCLA Cell (IN ICP Core - liquid LLW onsite ICDF DDD 1CPCLOD3b Environme |
Kdaho INL CERCLA Cell (INL) ICP Core - liquid LLW onsite ICDF ER ICPCLO03a Environme )
EB%% —|Low Level Waste  Debris Waste —lo.00m ? No +—+|
Reporting Site | Disposition Facility Name Waste Stream Name Field Stream ID| Managing
Idaho ICP Core - AMWTP CH-LLW AMWC002 Environme |
Idaho INL CH-LLW INLCHO02 Nuclear Er
Idaho INL Classified CH-LLW INLCLLOOZ Nuclear Er EBEUCZA —|Low Level Waste  Debris Waste ‘* 0.00m 3 No ‘+*+|
Idaho Energy Solutions-Clive (formerly Envirocare) | INL CH-LLW for Direct disposal INLCHO04 Nuclear Er
Kdaho New RH LLW Vaults (INL) INL RH-LLW INLRHO16 Nuclear Er |
—— — — - — — - EIEE | Mixed Low Level WasBebris Waste ~lo.0om? No +*+|
Disclaimer: Disposition facility information presented is for planning purposes only and does not represent DOE's decisions or bpoz
commitments. Any selection of disposition facility will be made after technical, economic, and policy considerations.
£
y
) ) EE)E;‘ —|Low Level Waste  Debris Waste —lo.00m 2 No ————a——
©Copyright Waste Information Management System (WIMS) 2023
Applied Research Center Florida International University
‘https:/femwims.orgl
. Legend
Status Treatment Codes
High programmatic risk: Disposition path to be determined, Mp —O— —— e ——
I O re C ast D ata highly complex disposition path, or multiple impediments exist co DECON INCIN MACRO
—{}— Medium programmatic risk: Disposition path identified, but —— —— —— ——
complex; some impediments exist MELT MULT NEUTR NONE
—— Low programmatic risk: Disposition path fully defined; no oTT —0— OTHER —0— RECY — SANIT —a—

impediments
SORT © STABL —© TBD * VTD ©

—B— Indicates successor stream exists for current stream.

New Legend Disposition Map
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Waste Information Management System

Home Forecastata] [Disposition tiap| ST [Transportation ] [Reports]
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Waste To  [AlFasiites v
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Disclaimer: Disposition facility information presented is for planning purposes only and does not represent DOE's decisions or
commitments. Any selection of disposition facility will be made after technical, economic, and policy considerations.

Uses Google Map API for enhanced user interaction
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Subtask 1.2: Waste Stream A

Accomplishments:

nnual Data Integration

Forecast Data ] [Disposition Map | [ GIS Map

Waste from | Savannan River Ste v
Waste To  [Al Facities ~]

Waste Type [All Materials

Transportation

Display Transportation Data

Transportation

Shipping information for the Waste forecast to be disposed from
for All Materials Material(s) (Fiscal Year: 2023 --2048 To 2050)

Savannah River Site to All Fac

’ [ Forecast Data | | Disposition Map | [ GIS Map | [ Transportation | [Reports

Transportation Report

Transportatio

orecast Report

Waste Stream Report H Waste Stream Info Report H Waste Stream Forecast Report ]

Row No| Reporting Site | Disposition Facility Name Waste Stream Name Field Stream ID Waste Type Rail 2023 Truck 2023 | Veste From | Arganne hd waste To | All Faciies ~] View Report
Savannah E-Area Disposal (SRS) Bulk Waste - From EMO LLw-1 Low Level Waste o 0 0 wiaste Type | All Materials v
Savannah Contaminated Seil/Debris - From ER LLW-5-1 Low Level Waste o 0 0
Savannah Contaminated Soil/Debris - LWO & Saltstone |LLW-8-1 Low Level Waste o 2 o —~
14 <o of1 > > O ® 100% v Find | Next
Savannah E-Area Disposal (SRS) Bullc Waste w1 Low Level Waste o 0 0
Savannah E-Area Disposal (SRS) Bulk Waste - From LWO LLW-1 Low Level Waste ] 0 0 WIMS: Transportati Word _
o
. Arca Dis s - .
SN 1 (= B (ETE) TalE e - e BN RS L Tl 2 o Y Shipping Information for Waste Forecast to be disposed from Arg sterials (Fiscal Year: 2023 To 2024)
Savannah Contaminated Soil/Debris - LWO & Saltstone |LLW-8-1 Low Level Waste 0 0 [ Excel
Savannah Liquid LLW ~ from SRPPF LLw-5 Low Level Waste o [ [) _
Savannah E-Area Disposal (SRS) Bulk Waste - From Defense Programs (DP) |LLW/-1 Low Level Waste o 0 0 - PowerPoint
1 Argonne Encrgy Solutions- LLW General  LLW General Solid  Low Level o 0 5 0
Row No| Reporting Site|Dispasition Facility Name Waste Stream Name Field Stream 1D Waste Type Rail 2023 Truck 2023 |1t Ciive (formerly  Solid \Waste
Savannah E-Area Disposal (SRS) Bulk from Maval Reactor LLw-1 Low Level Waste 0 0 [i} Envirocare) POF
2 Argonne Perma-Fix LLW Organic LW Organic Low Level o 0 0 0
Savannah E-Arca Disposal (SRS) Federal Baseline D&D Forecast LLW-1 Out-Year Low Level Waste o [ [) Gaineeville ot Liauid i
Savannah Liquid LLW LLW-5 Low Level Waste 0 1 0 3 Argonne Energy Solutions- LLW Agueous LLW Agqueous Low Level TIFF file [ o Q o
Clive (formerly  Liquids Liquids Waste
Savannah E-Area Disposal (SRS) Bulk Waste - From SRNL LLw-1 Low Level Waste o 0 4] Envirocare)
Savannah E-Area Disposal (SRS) Bulk Waste - From FAO Lw-1 Low Level Waste o 0 0 4 Argenne Energy Solutions- 306 D&D LLW 306 D&D LLW Low Level MHTML (web archive) 0 1] 4] 1]
S s s i @ e o MLLW-7 Mixed Low Level Waste |0 0 o g::ﬁég‘;’r:‘f'" =
5 Argenne Energy Seolutions- 200 M-Wing 200 M-Wing DD Low Level CSV {comma delimited) 1] 0 0 1}
Clive (formerly  D&D LLW LW Waste
Envirocare)
6 Argonne Energy Solutions- B350 D&D LLW B350 D&D LLW Low Level ~ XMLfile with report data 0 o a o
Disclaimer: Dispusition fagility information presented is for planning purpeses only and does ne Clive (formerly Waste
commitments. Any selection of disposition facility will be made after technical, economic, ¢ Envirocare) —
7 Argonne Eneray Solutions- LLW - LLw - Low Level ata Fee 0 o ) o
Clive (formerly Stabilized/Treat Stabilized/Treated Waste
e R Envirocare) ed Uguide. Liquids
T e T e e () D Center B Argonne Energy Soll‘.lt\t‘lj_nrsé Eigwh Activity  AE-L104DOE Low Leh':el 0 0 o 0 0 0
Apolied Research Center Florida International University ] 3 as
Filass jemmime orat Duratek) (=200mr/hr or
>Type A)
Argonne Energy Solutions- 200 D&D MA/MB 200 D&D MA/ME  Low Level 0 0 o 0 0 0
Clive (formerly  LLW LW Waste
Envirocare)
10 Argonne Eneray Solutions- 212 D&D LLW Low Level 0 0 o 0 0 0 o

Transportation

@Copyright Waste Information Management System (WIMS) 2023
Applied Research Center Florida International University

212 D&D LLW

https://emwims.org/

FIU

Applied Research
Center

Reports - Sample Transportation Report



Applied Research _
'Accomplishments:

* FIU presented WIMS research
and accomplishments at 2023
Waste Management Symposia,
March 2023

FIU team presenting WIMS poster at WM2023. From left to
right, Walter Quintero, Himanshu Upadhyay and Douglas
Tonkay (DOE HQ).



FIU Subtask 1.5: Cyber Security of WIMS Infrastructure

Applied Research ] ] )
Center Description and Accomplishments:

« Cyber security of WIMS involves securing the
network infrastructure that is deployed,
secured and maintained in the FIU facility.

 This involves coordination between the FIU
security team and DOE Fellows who learn
cyber security skills while assisting staff do
penetration testing and other tasks to test the
overall security of the system at the
application, database and infrastructure levels.

 Renewed and configured the yearly Secure
Socket Layer (SSL) on WIMS website/server.




FIU The Waste Information Management System (WIMS) Development,
Maintenance and New Data Integration

Applied Research

Center

FIU Year 4 Projected Scope

« Subtask 1.1: WIMS System Administration & Cyber Security - Database
Management, Application Maintenance & Performance Tuning

» This subtask includes the day-to-day maintenance and administration of the
application and the database servers.

« Administrator will monitor the network and server traffic and performs updates
necessary to optimize the application performance.

« FIU will provide application and database security as well as help desk support to
DOE site managers, HQ managers and other users who need assistance with WIMS.

* Provide cyber security to WIMS infrastructure, application, database server and
reporting server.

« Subtask 1.2: Waste Stream Annual Data Integration

« Update WIMS modules — Forecast Data , Waste Stream and GIS map.
« Update and publish reports.

« Update and publish transportation module.
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Center

D&D Support to DOE EM for
Technology Innovation, Development,
Evaluation and Deployment




FIU Subtask 2.1: Development of Uniform Testing Protocols and Standard Specifications for Fixative
Technologies in Support of Complex-Wide D&D Activities

Applied Research
Center

Site Needs:

« A uniform, peer-reviewed, stakeholder endorsed test and evaluation methodology for
D&D technologies, with a current emphasis on fixatives.

» Define the operational requirement for the technology (What should it do and to what
standard — characteristics and performance).

« Develop uniform testing protocols so the D&D community can confirm it does, in fact, do
it (also facilitates comparison).

» Operationalize knowledge, not just archive it.

Objectives:

 Engage ASTM International’s E10.03 Subcommittee on Radiological Protection for
Decontamination and Decommissioning of Nuclear Facilities and Components to
develop, ballot and promulgate standard specifications and uniform testing practices
for fixative technologies intended to support D&D activities.




FIU Subtask 2.1: Development of Uniform Testing Protocols and Standard Specifications for Fixative
Technologies in Support of Complex-Wide D&D Activities

Applied Research ) ] .
Center Research Highlights & Accomplishments:

« ASTM E3104 (Decon Gels) and E3105 (Permanent
Fixatives) were successfully balloted, approved, and
renewed.

« Formal integration of ASTM standards related to
fixative technology development, testing and
evaluation is becoming mainstream (test plans,
RFPs, peer-reviewed articles, etc.).

« SRNL-STI-2023-00005, “Radiation Hardened Foam
Cold Test Plan - Phase II: Foam Characterization

Testing and Environmental Chamber Testing of
FoamBag Fixative Foam”, 2023

« Supporting Foam Fixative Plug site deployment
for F/H Labs

 Lee, E. H,, et al., “Removable coatings: Thermal
stability and decontamination of steel surfaces from
241Am,” Chemosphere, Vol 301, August 2022, 134680

« FY 22 Minority Serving Institutions Partnership
Program (MSIPP), RFP 000749




FIU Subtask 2.1: Development of Uniform Testing Protocols and Standard Specifications for Fixative
Technologies in Support of Complex-Wide D&D Activities

Applied Research
Center

FIU Year 4 Projected Scope

Une tad Tep tr Brmac® P e et Tastun Foms '

" . Cuwn Swrvg Twre
.bﬂw . Pty et we Bhalen wi 304 55 Poeg
T mutvon ¥ oawe | aparein. Corwn sl Adwrwn w ge Wabs

- ASTM E 3191 (Foam Fixatives) W) () ) '
updated and balloted G S —

* FOAMBAG & vary somviar w0 P DRANDS. OCK sechmology
~ P e e Dt SeperOs 10 0T 8 perTanert seel

* Supporting Foam Fixative Plug site * oo FOAMRAD cheiome hom b 1 e = e LS ghomabonns o Sekiot st mecte

deployment for F/H Labs l l l
: | 1
E’ .-n .Eb_.'-- 7 _’”

« ASTM Working Group established to
codify experimental design developed
in support of “certifying fixative
technologies under impact stressors”
Into a formal testing practice

Air sampler Acrylic housing




FIU Subtask 2.2: Test and Evaluation of Down-Selected Intumescent Foams/Foam Plug Technologies to Mitigate
Contaminant Release during Nuclear Pipe Dismantling in Support of a Hot Demo at F/H Labs in FY25

Applied Research

Center

Site Needs:

« By FY ‘27, the F/H Laboratory Deactivation Project
Team plans to remove all the buried LAD and HAD
piping .|n the Courtyard.between 772-F and 722-1F. TR FoA A G

» The driver for removal is to prevent future release(s) Piping between 772-F \@ » Y4
to the environment from the buried, highly- and 772-1F A AN S O
contaminated piping.

* The intent is to remove the piping to within 1’ of the RSN
respective building and then to cap both the 2 & 3- el Shau od Prstaedial Hist Sl SHE firw
inch “core” pipe and the 3 & 4-inch “jacket” pipe.

* The piping is generally buried to a depth of 3-5 feet.

- Total length of piping to be removed is approximately 3.5 ft trench to
250 feet. Piping will be cut to 5’ lengths so that it may expose pipes -
be disposed to B-25.

Pip?r:éisln-lggtrjluy -[ -) ” 3"-4" Jacket
C-22 Piping 304 SS




Flu Subtask 2.2: Test and Evaluation of Down-Selected Intumescent Foams/Foam Plug Technologies to Mitigate
Contaminant Release during Nuclear Pipe Dismantling in Support of a Hot Demo at F/H Labs in FY25

Applied Research . . .
Center Research Highlights & Accomplishments:

Identify & Down-select Most Compatible Technology

Hilti FoamBag™
« Atwo-component polyurethane (PU) « Expanding PU resin foam.
intumescent foam that eXpandS up to SiX e Usedinthe UK in g|0veboxes at
times in volume upon application. Sellafield & meets the UK gas industry
« Meets ASTM E84 standard. technical standard T/SP/E/59.
« Foam is applied through a dispenser and ~ * Injected into a semiporous bag via an
a mixer nozzle attachment. injection tube which passes up through

the standpipe assembly.

The FOAMBAG™ holds the resin foam in place as it expands.At full expansion some of the foam seeps
through the semi-porous panels of the bag to form an adhesive seal with the pipe




FIU

Applied Research
Center

Research Highlights & Accomplishments:
Technology Comparison to Support Down-selection

] . Max Curing Average Plug | Adhesion to
Curing Time

Fire Environmental it Ll
Temp. Strength Wetted Retardant Chamber Headspace Compatible
Surface
Hilti 1-3 mins 276°F 7733 Ibf 888 Ibf YES PASS PASS FAIL
: o In progress In progress
= *
FoamBag 15-45 mins 277°F 9684 Ibf 4741 |bf YES (SRNL) (SRNL) PASS
¥ Nrolk

*Fire retardant with addition of Exolit AP 750 additive



Subtask 2.2: Test and Evaluation of Down-Selected Intumescent Foams/Foam Plug Technologies to Mitigate
FIU Contaminant Release during Nuclear Pipe Dismantling in Support of a Hot Demo at F/H Labs in FY25

Applied Research

Center FIU Year 4 Projected Scope

 Containment/ Leak Test

« Purpose — To confirm plug seals pipe and contains
radioactive contamination

Gauge

Test Parameters*
15 psi (1.0 atm) @ 20 mins
25 psi (1.5 atm) @ 20 mins
30 psi (2.0 atm) @ 20 mins Water
35 psi (2.5 atm) @ 20 mins
45 psi (3.0 atm) @ 20 mins

Compressed
Air

3in. open

*may test to failure plug

FoamBag acts

as “closed plug”
in the system 7/

5 ft. pipe



Subtask 2.2: Test and Evaluation of Down-Selected Intumescent Foams/Foam Plug Technologies to Mitigate
FIU Contaminant Release during Nuclear Pipe Dismantling in Support of a Hot Demo at F/H Labs in FY25

Applied Research

Center FIU Year 4 Projected Scope

« Confirm Internal Pipe Pressure Conforms to SRS Manual under the following
conditions:

« During curing process (potential heat generation up to 277°F for 5 mins.)
« During cutting process (heat generation from mechanical and/or torch cutting methods)

* SRS Manual 1S LLW WAC section 5.3
identifies the maximum amount of
allowable pressure within a pressurized
container to be 1.5 atm (22 psi).

* Pressure will be monitored for 24 hours.

=

3” diameter x 5’ pipe Foam Plug




FIU Subtask 2.3: Certifying Fixative Technology Performance when Exposed to Impact Stressors
Postulated in Contingency Scenarios Highlighted in Safety Basis Documents

Applied Research

Center Site Needs:
» Outdated regulations, such as the DOE-HDBK-3010, Contaminant
outline factors for dealing with residual contamination, but Form
fail to account for the positive impacts provided by fixative FIXATIVE STATE - _ Gas / Vapor o
technologies in reducing ARF coefficients. — High Risk
- Results in inconsistent certification methodology for * Reduces ARFS@ ? owder 4e-4
fixative technologies. —
_ _ * Reduces RFs Liquid 4e-5
* Produces varying Source Term calculations. @ ?
» Fails to provide sufficient credit for improvements in " Metal / Solid No significant
state-of-the-art fixative technologies. airborne release is
« Key finding in the SRS 235F-PuFF research activity — postulated for this
after fixative deployment, site personnel could not take accident Low Risk
credit for fixatives in the safety basis calculations. configuration.

* Potential to reduce cost due to a more accurate/lower
Source Term.

Objectives: ”‘f \\\

{ SRR
* Reevaluate ARF coefficients for powder contaminants 'x,l v " :
under impact. I

 Determine ARF coefficients for fixative materials under
impact.

» Fixative/Polymer State
* Integrate results to update DOE-HDBK-3010.

|
|
J

Filter

Air sampler Acrylic housing




FIU Subtask 2.3: Certifying Fixative Technology Performance when Exposed to Impact Stressors
Postulated in Contingency Scenarios Highlighted in Safety Basis Documents

Applied Research

Center Research Highlights & Accomplishments:

* ARF for loose powder contamination * Applying fixative technologies
under impact produced an average significantly reduced ARFs
ARF of 3.47e-04 — reconfirmed the under impact stressors.
validity of the value presented in . Supports the addition of a
the DOE-HDBK-3010, 4e-04. new designation:

“Fixative / Polymer State”
Impact Airborne

(in-Ib) 7(kg-cM) pelease Fraction

320/ 368 2.23E-04
Contaminant
240/ 276 1.08E-04 Form ARF
Powder | ¢ Average
200 / 230 1.05E-05 Gas / Vapor 1.0 - . mpac Airborne
High Risk (in-1b) / (kg-cm) I .
160 / 184 6.32E-07 Powder de-d REEEEE FEELO
Total Average 3.47E-04 Ciquid o 320 / 368 5 55E-07
D 240/ 276 6.78E-07
Metal / Solid No significant
airborne release is 200/230 8.34E-07
postulated for this 160/ 184 3.33E-08
ident ;
cor?gghrzrt}on. Low Risk Total Average 5.25E-07




FIU

Applied Research

Center FIU Year 4 Projected Scope

A B. C

Facdity Procew Hazazdoas Material | Unmitigated Hazard Analyds
Operation Description Inventories G ;
{rok Seltin Note (Soe Dolow) Badad
v L
Acddent Sequence Scenurio Development

D N

- Draft ASTM Testing Practice and — — — sy
submit to E10.03 for review and 1 Extermai Initiator
publication i = :

T TR T e g i - \

Standardize Methodologies for i conrins | s v R iy
Direct Comparison of Fixative |y e |l
Technologies for Impact Stressors 1 o ::“'(-;o‘:“’*“’j |
2. Dumage Radio
l ,"' - st Qierx ey where carfray ey

I Internal Event Initiator Dasc chaitaed s Gheie

' I Fue | chunge e MAT, DR, ART, BT
"]’-l#dnll axLIT, or sore St it

Provide Empirical Data to Support U o

* SECONDARY CONFINEMENT

. \
Potential Update to DOE HDBK e e

DOESTD RIS NUMIGCCR A0, DOY HDEK 00094, (New Ncllews; DOY Onder O 400 &
Implementation Gubde) =0 e




FIU Subtask 2.4: Multi-functional 3D Polymer Micro-Ribbons for Mercury Abatement

Applied Research

Center

Site Needs:

« Development of novel technologies that support Hg remediation in water.
« Address the adsorption of various forms of Hg contaminants.
« Enable an easy, cost-effective method to recycle the used sorbent.

Objectives:

 Design recyclable polydimethylsiloxane micro-ribbons (PDMS-MRSs) to achieve Hg?*
and CH;Hg* abatement.

« Confirm application of PDMS-MRs for Hg?* remediation in water.
 Confirm application of PDMS-MRs for CH;Hg* remediation in water.
« Synthesis of magnetic PDMS-MRs (MPDMS-MRS).

« Confirm the recycling of mPDMS-MRs in water.




FI“ (Discontinued)

Applied Research ) ] .
Center Research Highlights & Accomplishments:

e -
« = = &

Recycling m-PDMS-MRs from water m-PDMS-MRs in Oil/Water separation

Conclusion:

1. The mPDMS-MRs demonstrated excellent capability for Hg remediation.

2. Cost effective method when compared to other technologies being investigated.

3. Recommend further investigation if correct resources/personnel can be identified.



FIU Technology Development and Deployment Road Map

Applied Research

Center D&D Roadmap
Activity 2022 2023 2024 2025

Remediation

I ¥
— =
o= Complete
2] % o e Phase Il Test
o £ | mmmmE e Completed Complete Plan
> é’ R Phase | Test Phase Il Test (Pressure / E/H Lab Site
] Plan (T&E of Plan (T&E of Leak Testing
g9 Deployment
E o Foam Foam and Cold
- 3-, Technology 1) Technology 2) Demo of Hot
c 2 Tap
o8 compatibility)
ASTM E3104
ASTM E3104 Balloted and ASTM E 3191 ASTM E 3191
Approved (FRRIn Approval &
Updated bp Fixativ :
ASTM E3105 atives) Promulgation as
()] ASTM E3105 updated and
o Updated Balloted and Formal Standard
O p balloted
S 3 Approved
ho%
o %_ Technical _ _ Propose DOE-
o € Progress Final Technical HDBK-3010
8 Report Progress Report Update
Proof-of-
Conci_('agt i Project Ended



FIU DOE EM Citations Referencing ASTM E10.03 Fixative Technology
Standards and Impact Performance

Applied Research
Center - ASTM E10.03 standards have established a recognized, community-wide, uniform methodology for testing,

evaluating, certifying and crediting fixative technologies for use in support of D&D activities and have been
extensively cited. A few recent examples include:

« SRNL-STI-2021-00115, “A Novel Approach to Mitigating the Potential Release of Radioisotopes Under Fire Conditions -
Enhancing Fire Resiliency of Radiological Contamination Fixatives During Deactivation & Decommissioning Activities”,

2021.
*Integrated into SRS 235-F PUFF Facility Work Plan for Incombustible Fixative site deployment
 SRNL-STI-2023-00005, “Radiation Hardened Foam Cold Test Plan - Phase Il: Foam Characterization Testing and
Environmental Chamber Testing of FoamBag Fixative Foam”, 2023.
*Supporting Foam Fixative Plug site deployment for F/H Labs
* Lee, E. H,, et al.,, “Removable coatings: Thermal stability and decontamination of steel surfaces from 241Am,”
Chemosphere, Vol 301, August 2022, 134680.
« FY 22 Minority Serving Institutions Partnership Program (MSIPP), RFP 000749
« PA3: Incombustible fixatives and decontamination agents

« RN3: R&D leading to the development of these fixatives and agents for a nuclear facility. Also, the development of
testing protocols to demonstrate their acceptance.

» C3: Meets ASTM standard from E10.03. Protocols should be applicable to various DOE facilities

 Certifying Fixative Technology Performance Under Impact Stressors
« Technical Progress Report, “Certifying Fixative Technologies — Impact” — submitted for upload to OSTI.

» Technical Progress Report submitted as Peer-reviewed manuscript, “Determination of Airborne Release Fractions from
Loose Powder Contamination under Impact Stress” — submitted to the Nuclear Technology Journal, Aug 2023.




D&D Knowledge Management
Information Tool (KM-IT)
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Applied Research
Center

Task 3: D&D Knowledge Management Information Tool (KM-IT)

Subtask 3.4

Content Management

Subtask 3.5

Marketing and Outreach

Subtask 3.6

D&D KM-IT System Administration

Subtask 3.7

Cyber Security of D&D KM-IT Infrastructure

Subtask 3.8

KM-IT Tech Talks

Rl e ”  TERETN
Modules Powered by the Global D&D Community
Hotline Technology, Web Crawler Mobile System

Lessons Learned Best Practices Picture Video Library. Document Library

Specialist Directory Vendors D&D Research Training

Additional Features

{ D&D RESEARCNH Fixative Module
# For DOE EM * See ore

D&D Tech Talk

TECH TALK ON KM-IT PLATFORM
JULY 19,2022 @ 2-3PM

Understanding Decontamination (and a dozen other lessons)



FIU Task 3: D&D Knowledge Management Information Tool (KM-IT)

Applied Research

Center

Site Needs:

« To prevent the loss of the collective knowledge from the aging workforce, the need to
collect, retain and disseminate knowledge in an organized and structured way through
the development and maintenance of a universally available and usable knowledge
management system for DOE-EM.

Objectives:

« Knowledge management (KM) is a modern approach & discipline being used
within EM to capture knowledge. Objectives for KM-IT are to attain the long-term
active use, operation, and continued growth of the knowledge from across the
DOE global community and capture within the KM-IT system, resulting in
enhanced worker safety, improved operational efficiencies, improved
communication & knowledge among stakeholders, and the cross-generational
transfer of knowledge to the future workforce.




FIU Knowledge Base for Environmental Management

Applied Research
Center

Knowledge Base for Environmental Management

Knowledge Base for Environement Management
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Knowledge Base for Environmental Management

BT s - PP S o=
—— o
= - - >
e
d by the Global D&D Community

D&D Knowledge Management
Information Tool

D&D KMHT is a web-based knowledge 2 s
management information tool custom-built Waste Information Management Robotics Knowledge Management

for the deactivation and decommissioning System Information Tool

Student

p&D

KM-IT
Mobile ® App Store

2 Download on the

Fixative Native App
I |

Deactivation and Decommissioning DOE / FIU Cooperative Agreement DOE / FIU Science & Technology
Mobile Platform Research WorkForce Development Initiative

e taniny, —amed - -

About KBEM

The KBEM provides a common interface for all IT applications for DOE EM -

developed and maintained by the Applied Research Center at Florida International 2 Flu Applied Research
University. The Knowledge Base for Environmental Management (KBEM) provides A / S Center

a unified system of knowledge management (community of knowledge) for the 2 A LORIDA ENTERNATIO RS R T
Department of Energy Office of Environmental Management (DOE EM) and ZATESC~

includes the following major areas: Deactivation and Decommissioning (D&D), Soil

and Groundwater (S&GW), Waste Processing, and International Knowledge
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Center

KM-IT Modules

« D&D Hotline

« Technology Module
* Vendor Module

« D&D Research

* Mobile applications
 Lessons Learned

« Document Library
* Pictures/videos

« Search tools

« Training

« Specialists
 Best Practices

https://www.dndkm.orq/

¥ Mobile: m.dndkm.org
D&D KM-IT
Deactivation & Decommissioning Knowledge Management Information Tool _ m

| Home [ conirvute Welcome Guest (ST

3 :
s 4"& ¥ et
S IR T AN

Ml Powered by the Global D&D Community
Hotline: Technology Web Crawler. Tech Talks

Lessons Learned Best Practices Picture Video Library: Document Library.

Specialist Directory Vendors D&D Research Training

Please register to access all of the features of D&D KM-IT. U.S. Registration l International Registration

Additional Features

D&D RESEARCH Fixative Module ITSR Module Search SRS ISSC Reports Prioritization Tool Ir
c = Innovative ) B rroritze P |
Technology Wj;  Maintenance W e
Summary = “id  Expenditures =

# For DOE EM # See More Report # Begin Searching % Download i s
D&D Tech Talk

Virtual D&D Tech Talk

Florida International University (FIU) is
conducting a series of D&D Tech Talks
focusing on several D&D topics relevant to
the DOE EM Complex. On July 18, 2023, FIU
featured a Tech Talk from Jayesh Soni a
Postdoctoral Associate at the FIU's Applied
Research Center on AI/ML research support
for Advance Long-Term Environmental
Monitoring Systems (ALTEMIS).

More information

Signup to our newsletter

TECH TALK ON KM-IT PLATFORM
JULY 18,2023 @ 11am - 12 pm

Al/ML Research support for Advance Long-Term Environmental (51 Add to Calendar

Monitoring Systems (ALTEMIS)

Quick Links DOEEM D&D # SRSISSC# ALARA Center# EFCOG# COGENTUS



https://www.dndkm.org/

FIU Subtask 3.4: Content Management

Applied Research )
i Accomplishments:

 Publishing D&D technologies,
vendors, lessons learned, best
practices, D&D news,
conferences and other content to
KM-IT

° Perform QA/QC Of eXIStIng Portable Fume Extractor
content in the system with
assistance of DOE Fellows

« 33 technologies were published
on this platform in this fiscal yearr,
bringing the total technologies o S | :
published to 1577 _— L

Robotic Welders

Anti-Contamination “Blu” Suit




FIU Subtask 3.4: Content Management

Applied Research )
i Accomplishments:

Oak Ridge Makes Former Reactor Safer as It

* 41 news articles published

Awaits Demolition

on the news module
* 23 event posted under the _ LA g -

2023 R:

training module e

Facility Decommissioning Training Course, March =~ Y
27-30, 2023, Las Vegas, NV

yyyyy
mmmmm

« Currently updating legacy
videos on the Video & Picture
module from Adobe Flash to
.mp4 and uploading them on
YouTube because modern
browsers stopped supporting
Flash

mmmmmmmmmmmmm

‘‘‘‘‘‘
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Subtask 3.4: Content Management

Description and Accomplishments:

D&D KM-IT web analytics
to track usage metrics.

1577 D&D technologies

1166 registered users

999 D&D vendors

109 subject matter specialists

Yellow — March 2012 Blue — July 2023

1400
1200
1000
800
600
400
200

o

Vendors
Tech

Users
SMS

Growth from March 2012 to July 2023

Fully searchable resources — Original sources no longer available

« 169 ALARA Center reports archived (Hanford and SRS)
« 231 Innovative Technology Summary Reports archived



FIU Subtask 3.4: Content Management

Applied Research )
i Accomplishments:

dtsearch Index Manager M= B
Select index Index information
. . 1-All D&D KM-IT Documnents rdex proper Alle - reate Index...
® SearCh KM'IT - ThIS fea.ture |nVO|VeS g:gégtR'i;iizgts iniatinpn et |ﬁ::dtSearchIndexes'l,GlobaI Search w Sy | — I
search index optimization o e s stk ik
p . g:';‘;ii?j‘;fl*ofyamec' Dncume_nt counk 614,053 Update Index. . |
DD KM dobal Sarch ;”dtex_ 5:8 , ;:;i;;ria |
oe_uploa ata Indexe ) Schedule Updates. ..
» Search process crawls through D&D GERAL Fercent ful e =
'3' Search v synopsis Last updated 9702022 1:21:13 FM Update Multiple Indexes. .. |
KM-'T SYStem and stores key f&esﬁIg?aEu i Er.;.en?;reedssed ?_;_20;2022 9:24:09 AM Crars e |
information about each document so Filename fiters e |
that when users perform a search, dkSearch Index Manager =] [x] i
- - - - Select index Index information
the information can be retrieved in 660 KT Docorets | ndoepreperty | vk 1 cemreenn | |
real t|me 3:Best Praci!?:nerss Location F:\dt3earchindexes Global Search w Sy E—— J
4-Hotline ward count 771,915 reate Index (Advanced). . |
. . . . S-Lessons Learned Dacurnent count 614,478 —— J
 The index is built using word, pdf, E,Jg;hﬁ?;%g;al Search decdie | 1425H8 Updtetndsx.. | [
html and other readable documents FEi et il o heclle Updetes. :
. lelsfe) Serli 00 SRGEE Last updated 5/10/2023 2:33:27 PM Update Multipl= Indexes. ..
stored in the SyStem' ISTRSSFZSSC Creatn:d B/10/2023 11:12:51 &M o i |
Web Crawler Compressed — ename Index.., |
° H H Filename Filters slete Index. ..
The SearCh |ndeX IS updated Exclude Filters * exp *ilk ¥ res * brg *.th *idb ¥, pdb — pelete Ind |
manually after any significant Cbsoletedata 0% _ILI Recogrize Index.. |
changes to the D&D KM-IT (6-8 Lt L verge ndeves... |
tlmeS per year). hitps: v, dndkm. org <8 Index Library Manager... |
‘erify Index. .. |
» Since last year, the D&D KM-IT has e |
added 425 files (html, pdf and doc).
dtSearch 7,65 (7907) xa6
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Aug 2022 - Jul 2023 DND KM-IT WEB ANALYTIC DATA

AVG. TIME ON SITE TRAFFIC TYPE

TOTAL PAGEVIEWS g
Q
N 7
30,641
)

SESSIONS UNIQUE USER VISITS

17,150 16,328 om 535

TOP 5 DEMOGRAPHICS

USERS TOP QUERIES (Clicks)

USA UK CHINA INDIA CANADA

amr @il american . avatar barrier
calculator coat denuke

® © & 0 O
""' dyneema elite excel gammacam

2 gasoline giraff gripper hglove iii inc fsocs

T manual iy modiks niton nuclear oxy

parts par polymeric poxy radiation resrad

Returning 9.1% robot rotobec scaffolding scansort

90.9% NEW schilling services s shirt Specs

SystemS torch training Vasteras versaball xit

5.7% 4.3% 3.9% 3.1%

BROWSERS MODULE DESTINATION
CHROME SAFARI MICROSOFT EDGE MICROSOFT IE
o TECHNOLOGY VENDORS PIC. LIBRARY TECHTALK
e eadMA -~ =5
s 1% 1% 9% - a N

Source: Google Analy
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Subtask 3.4: Content Management

Description and Accomplishments:

« KM-IT visited by every
state of the union in the
last 12 months
« Top 5 states include:
— Illinois — 19.17%
— Virginia — 8.28%
— California — 7.07%
— New York — 5.98%
— Texas— 5.59%
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In this issue...

Reaching out to sites/national labs to
Increase KM-IT user involvement

DOE - FIU Completes Cooperative
Agreement Program Review

« Development of newsletters, post cards
and factsheets

Virtual D&D Tech Talk on KM-IT Platform -
DOE'’s ALTEMIS Project: Advanced Long-
Term Monitoring of Complex Groundwater

Plumes
il i TF T
ALTEMIS

« Other marketing and outreach to introduce
the system to SME who may not be aware
of its features and capabilities

Florida International University and the US Department of Energy’s Office
of Environmental Management (DOE-EM) and Office of Legacy
Management (DOE-LM) completed a two-day review of the DOE-FIU
Cooperative ng eement (CA). FIU's applied research is performed under
goort to DOE-EM and DOE-LM in
ronmental stewardship, and
nt. The review included
learch Center researchers,

FIU  rooesresonco oENERGY DE&D KM-IT | included active participation

Knowledge Management Information Tool contractors from across the

ez @ (i) snae Forvard

D&D KM-IT

Knowledge Management Information Tool

University R&D and
“Deployment of Robotics
3 Systems at DOE Fas ties

TECH TALK EHE

ON KM-IT PLATFORM

FIU-ARC participates at 2nd Annual
Cleanup Caucus Event
Showcasing Technology in Use at EM
Sites

University R&D and Deployment of | —
Robotics Systems at DOE Facilities j

JANUARY 24,2023 @ 10 AM

TECH TALK ON KM-IT PLATFORM
OCTOBER 19,2022 @ 11 am - 12 pm

International Perspective on Decommissioning
with focus on 3D hazard aware digital and z
robotics technology based transformation a Mabile System

Florida International University (FIU) is conducting a series of D&D Tech Talks
. DOE EM Complex. On January 24, 2023,
b i<
ional perspect
decommissioning with focus on ey digital and robotis technology

i

‘based transformation. The presentation wil be centered around some of the most
international trends related to 3D dig hnol
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OR SCAND QR CODE ABOVE
mn MORE INFORMATION ABOUT THIS EVENT

‘This event is sponsored by The U.S. Department of Energy




Applied Research

Accomplishments:

 Participation at workshops
and conferences such as
Waste Management
 FIU ARC Booth

* Presented KM-IT poster at
WM2023

D&D KM-T 2023 Updates

Fiv —— (3

Powered by the Global D&D Community

Dr. Himanshu Upadhyay (FIU),
Nancy Bushman (DOE) and

DAD KMIT Focus Arvas : e, SRS RS — Walter Quintero (FIU) in front of the D&D

e

Crasumpm % Swviss e et

KM-IT poster at WM2023.




FIU Subtask 3.6: D&D KM-IT System Administration

Applied Research ] ] )
Center Description and Accomplishments:

 D&D KM-IT System Administration is an ongoing task,
which involves day-to-day administration of servers that
house the KM-IT databases and web applications.

» This task includes updating patches and OS fixes,
updating antivirus engines and definitions, updating
drivers and assuring that the network is working properly.

» Under this task, hardware upgrades are also conducted
(memory, hard drives, video cards, routers, firewall, etc.).

* Other administrative task consist of network access
control of staff and DOE Fellows
(including remote network access).

» This task also supports creating development
environments for other subtasks, data and application
backups.

Virtualized Server
Architecture
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Applied Research
Center

Subtask 3.6: D&D KM-IT System Administration

Description, Process and Accomplishment:

* This task involves migration/backup of
the existing databases and KM-IT
modules to latest .NET Framework.

» Created a development environment for
the application and database server

» Testing application before moving to
production on staging servers

« This constant administration improve
performance, security, stability and long-
term support of the system

SQL Server® Versions Currently Supported

| b.
(Last Updated: Jul 2020) e

‘online-c

.COMm,

Check Our High-Quality On-Demand Online Courses SQUNETHUB,
s h ine-courses

SQL Server SQL Server SQL Server
2012 2016 2019
Extended Extended Extended
Support Ends Support Ends Support Ends
07/2022 07/2026 10/2030
SQL Server SQL Server
2014 2017
Extended Extended
Support Ends Support Ends
07/2024 10/2027

Learn more: https://support.microsoft.com/en-us/lifecycle/search

Microsoft®

NET

Framework




FIU Subtask 3.7: Cyber Security of D&D KM-IT Infrastructure

Applied Research ] ] )
Center Description and Accomplishments:

» Cyber security of D&D KM-IT involves securing
the network infrastructure maintained in the FIU
facility.

« Updating of Secure Socket Layer (SSL) for Linux
dndkm.org domain.

« Maintaining and optimizing firewall rules.
* Regularly performed penetration testing on
network, KM-IT database and application
, LK

NTIMAVPR

@

Windows

servers.
LI

» Trained DOE Fellows in DOE-EM Cybersecurit
lab on advanced security tools commonly used
In the industry.

- ™




FIU Subtask 3.8: KM-IT Tech Talks

Applied Research )
i Accomplishments:

« Conducted D&D related Tech Talk every quarter on the D&D KM-IT platform.

« Collaborated with National Laboratories and/or DOE sites to identify and present technical topics of
interest to the community.

« Tech Talks are conducted virtually using an online meeting platform that can be accessed via KM-IT
« Promoted Tech Talks via newsletters, website, emails and flyers developed by FIU.

* Conducted 4 Tech Talks (https://www.dndkm.org/TechTalk)

* October 19, 2022
University R&D and Deployment of Robotics Systems at DOE Facilities

« January 24, 2023
International Perspective on Decommissioning with focus on 3D hazard aware digital and

robotics technology-based transformation

« April 25, 2023
DOE’s ALTEMIS Project: Advanced Long-Term Monitoring of Complex Groundwater Plumes

« July 18, 2023
AlI/ML Research support for Advance Long-Term Environmental Monitoring Systems

(ALTEMIS)



https://www.dndkm.org/TechTalk

FIU Subtask 3.8: KM-IT Tech Talks

Applied Research )
i Accomplishments:

October 19, 2022
University R&D and Deployment of
Robotics Systems at DOE Facilities

Collaborator:
Florida International University Robotics Team

Speakers:

AW

Dr. Leonel Lagos Anthony Abrahao

FIU-ARC Director of Research Research Scientish
Florida International University Florida International University

D&D KM IT % Mobile: m.dndkm.org

Deactivation & Decommissioning Knowledge Management Information Tool _
i Al More Modules ~

Tech Talks T ive

Tech Talk

University R&D and Deployment of Robotics Systems at DOE Facilities
October 19, 2022 @ 11 am

TECH TALK ON KM-IT PLATFORM
OCTOBER 19,2022 @ 11 am - 12 pm

Florida International University {FIU) is conducting s of DD Tech Talks focusing on se\era\ DED topics relevant to the DOE EM
Complex. On October 19 2022, i) ki ac alk o A PasaarsF sl Deiedonians robork b bt Ch e roberics syacepy
deployment 2t DOE facilities.

Flyer

Video Archive

Watch on (€3 YouTube




FIU

Applied Research
Center

Subtask 3.8: KM-IT Tech Talks

Accomplishments:

January 24, 2023

International Perspective on
Decommissioning with focus on 3D hazard
aware digital and robotics technology
based

Collaborator:
Institute for Energy Technology in Norway

International Speaker:
Istvan Sz6ke, PhD

Principal Scientist, Research Manager
Applied Physics Head of Research
DECOM Cluster

D&D KM-IT

activation & Decommiss Knowledge Management Information Tool

Tech Talk

International Perspective on Decommissioning with focus on 3D hazard
aware digital and robotics technology based transformation

January 24, 2023

TECH TALK ON KM-IT PLATFORM
JANUARY 24,2023 @ 10am-11am

Flyer Presentation Feedback Form Newsletter Signup

Video Archive




FIU Subtask 3.8: KM-IT Tech Talks

Applied Research )
i Accomplishments:

s
April 25, 2023 s
DOE’s ALTEMIS Project: Advanced Long- T e
Term Monitoring of Complex Groundwater . |
Plumes '

Collaborator: ‘ R

Savannah River National Laboratory (SRNL) ‘ CHE ek BXR
TECH TALK ON KM-IT PLATFORM
APRIL 25,2023 @2 pm -3 pm

Speaker:
Hansell Gonzalez-Raymat

Senior Scientist at the
Savannah River
National Laboratory (SRNL)
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Applied Research
Center

Subtask 3.8: KM-IT Tech Talks

Accomplishments:

July 18, 2023

AI/ML Research support for Advance Long-
Term Environmental Monitoring Systems
(ALTEMIS)

Collaborator:
Idaho National Laboratory (INL)

Speaker:
Jayesh Soni

Postdoctoral Associate at the
FIU's Applied Research Center

D&D KM- IT Mobite: m.dndkm.org

Deactivation & Decommissioning Knowledge Management Information Tool

comrite [ about | coniact | More Modules o |

Tech Talks Past Tech Talk Archive

Tech Talk
Al/ML Research support for Advance Long-Term Tech Talk Event
Environmental Monitoring Systems (ALTEMIS) July 18, 2023 @ 11 am EST

July 18, 2023 @ 11 am

Meeting has ended
.

Microsoft Teams App

Tf you are using a mobile device, please
install the Microsoft Teams App to join.

Past Tech Talks

TECH TALK ON KM-IT PLATFORM
JULY 18,2023 @ 11 am - 12 pm

April 25, 2023

DOE’s ALTEMIS Project: Advanced Long
Elorida Intemational University (FIU) is conducting 2 series of D&D Tech Talks focusing Term Monitoring of Complex

on several DED topics relevant to the DOE EM Complex. On July 18, 2023, FIU featured
a Tech Talk from Jayesh Soni = Postdoctoral Asseciate at the FIU's Applied Ressarch
Center on AL/ML research support for Advance Long-Term Environmental Monitoring
Systems (ALTEMIS). January 24, 2023
International Perspective on

Groundwater Plumes

Flyer Presentation Feedback Form Newsletter Signup Decommissioning with fachs on 30
hazard aware digital and robotics
“ A technology based transformation
Video Archive EAn = e )

October 19, 2022
University R&D and Deployment of
Robotics Systems at DOE Facilities

July 19, 2022
Understanding Decontamination

April 19, 2022
Dec issioning Knowledge Sharing in
the 21st Century

Generativa Adversarial Networks
January 18, 2022

Crack Detection and Localization Using
Deep Learning Technigues

Watch on (£ YouTube



FIU Subtask 3.8: KM-IT Tech Talks

Applied Research

T Next Tech Talk:

SAVE THE DATE!
October 17, 2023

Topic:
To be finalized

Speaker:
Paul Dixon




FIU D&D KNOWLEDGE MANAGEMENT INFORMATION TOOL (KM-IT) (HQ, SRNL,
INL, ANL)

Applied Research
Center

FIU Year 4 Projected Scope

« Subtask 3.4: Content Management

» Publishing D&D technologies, vendors, D&D technologies, lessons learned, best practices,
D&D news, conferences and other content to KM-IT

« Perform QA/QC of existing content in the system with assistance of DOE Fellows
« Subtask 3.5: Marketing and Outreach

» Reaching out to sites/national labs to increase KM-IT user involvement

 Participation at workshops and conferences such as Waste Management and engagement
with other agencies such as the IAEA.

 Introduce the system to SME who may not be aware of its features and capabilities
« Development of newsletters, post cards, factsheets and other print material to promote KM-IT




FIU D&D KNOWLEDGE MANAGEMENT INFORMATION TOOL (KM-IT) (HQ, SRNL,
INL, ANL)

Applied Research
Center

FIU Year 4 Projected Scope

« Subtask 3.6: D&D KM-IT System Administration & Cyber Security

« D&D KM-IT System Administration is an ongoing task which involves day-to-day administration of
servers that house the KM-IT databases and web applications.

» This task includes updating patches and OS fixes, updating antivirus engines and definitions,
updating drivers and assuring that the network (firewall, routers and switches) is working

properly.
» Securing the network by conducting routine cyber security tasks to test the
network’s vulnerability.

« Coordination between the FIU security team and DOE Fellows who learn cybersecurity
skills while assisting staff do penetration testing and other tasks to test the overall security of the
system at the application, database and infrastructure levels.

« Subtask 3.8: KM-IT Tech Talks
« Conduct D&D related Tech Talk every quarter on the D&D KM-IT platform.

» Collaborate with National Laboratories and/or DOE sites to identify and present technical topics
of interest to the community.

» Tech Talks will be performed virtually using an online meeting platform (KM-IT)
* Promote Tech Talks via newsletters, website, emails and flyers developed by FIU.
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Advanced Automated Machine
Learning System (AAMLS) Transition
to DOE-EM



FIU Advanced Automated Machine Learning System (AAMLS)

Applied Research
Center

Cloud Computing

" .. oA

DATABASE / MACHINE LEARNING
SERVERS f BIG DATA CLUSTER




FIU

Applied Research

Center Advanced Automated Machine Learning Architecture

| ober | [ o1 ] [ Robotics | [ Data 11 Data
[ ] [ ] l ] 4 N { Source J | Exploration
Network Energy Water . .
Al Communication <= Data 1( Data
Server | Visualization ) | Preprocessing
- - 5 \_ . r ~ r ~
Application Areas / Domain Model Prediction
11 | Development ) | )
T U T , ! & ,
Data Storage & Manage Manage
Data Integration Server | . Model Prediction
ntegration s\
Z Z 7
\ ) .- .
Network Database Big Data <:> <:> Administration
File Storage Storage Storage
- i h Analytics Control Center
Data Storage / Integration AAMLShare
@ @ Server II
g o
4 N
Parallel GPU Big Data User Operator Tester
Processing Server Cluster AAML
) Database Analyst Admin
Distributed Computing N J

AAML Processing Engine AAML Server Client Workstation / Browser
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Center

Advanced Automated Machine Learning System
Data Sources Al Based Advanced Analytics

~——— Database EEEEE .
B Machine Learning :
| = Deep Learning Relational Database
[ Big Data %
Network

Cluster o
File Share

Modeling and
Prediction

(Structured / Unstructured / Stream data)

T““ﬁ Model Development Predicon gl

: ¥—| == Data
¢ \3 E— CL'SP)) Exploration

2

Administration

Operator

Data

AnNa i o1l 2N
This is an automated Artificial Intelligence / Machine Learning framework for advanced analytics and

visualization supporting various domains
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Center

& AAMLS
# Home
B Data Source
® Data Exploration
B4l Data Visualization
© Data Preprocessing
X Model Buiding
® Prediction
X Computer Vision Modeling
® Computer Vision Prediction
B Manage Model
B3 Manage Prediction
B Administration

& Help

= Advanced Automated Machine Learning System

Applied
Research
Center

Advanced Automated Machine Learning System
Data Sources Al Based Advanced Analytics

Machine Leaming aJ

s , Deep | g f b
Big Data %

Network

Cluster | et
File Share =

’—— Database
~

Modeling and
Prediction
(Structured / Unstructured / Stream data)

Model Development Prediction

] g O

—| O Exploration
5] m‘\,} p

Operator A
@ O 1T
.

Data
Visualization
ante

Administration

This is an automated Artificial Intelligence / Machine Learning framework for advanced analytics and visualization supporting various domains.

Research Sponsored by
Department of Defense
Test Resource Management Center
Developed by
Florida International University




FIU Advanced Automated Machine Learning System (AAMLS)

Applied Research

Center FIU Year 3 Research Highlights:

Data Source (1) Pre-Processing (2) Data Exploration (3) Data Visualization (4)

8 Manage Data Sources % Data Preprocessing ®) Data Exploration Data Visusazatior
[~ ] [~ -] e i
[T~ To- R TR PO " v _‘
=== e 7% " e WA - e - - ~

Model Building (5) Model Validation (6) Prediction (7) Prediction Results (8)

R . (! Prediction Classification
I - = =-0000 T — =
— » I - “0000 » » o= a M P
==~ -0000. w. Al ==
= R J

AAMLS Workflow




FIU Advanced Automated Machine Learning System (AAMLS)

Applied Research

Center

e Automation of Machine Learning model
development and prediction in few steps

* Application can be used with minimal machine
learning knowledge

* Dynamic connectivity to existing data sources In
network file share, database and big data cluster

* Explore and visualize datasets prior to building
model and prediction

°* Access to the historical model and prediction
results




Al for EM Problem Set (Soil & GW):

Exploratory Data Analysis and Machine
Learning Model for Hexavalent Chromium [Cr
(VI)] Concentration in 100-H Area (PNNL)




FIU Task 7: Al for EM Problem Set (Soil & GW): Exploratory Data Analysis and Machine
Learning Model for Hexavalent Chromium [Cr (VI)] Concentration in 100-H Area

Applied Research
Center

Subtask 7.3 Algorithm Development for Spatiotemporal Relationship Identification

Subtask 7.4 Publishing AI/ML models on AAML System (NEW)




FI" Task 7: Al for EM Problem Set (Soil & GW): Exploratory Data Analysis and Machine
Learning Model for Hexavalent Chromium [Cr (VI)] Concentration in 100-H Area

Applied Research
Center

Site Needs:

« Subsurface Chromium transport temporal and spatial relationships
identification using Artificial Intelligence and Machine Learning.

Objectives:

» Develop Artificial Intelligence and Machine Learning algorithm for
spatiotemporal relationship exploration.

« Perform exploratory data analysis using state-of-the-art statistical
methods.

« Explain historical contaminant transport through model interpretation.




FIU Subtask 7.3: Algorithm Development for Spatiotemporal Relationship
Identification

Applied Research _ ]
e FIU Year 3 Research Highlights:
convld input | input: | [(None, 10. 26)] lstun_japud | aopt | [(None, 10, 26)]
InputLayer | output: | [(None, 10, 26)] Inpullayer | ontput: | [(None, 10, 26)]

 FIU team researched different | _ :l B—
algorithms to build ML/DL GMTloss |, B |G ARl ) LSTM | outpast | one. 10, 14)

) ConvlD | output: | (None, 8, 14) l
models to predict Hexavalent l e
Chromlum CO ntamlnatlon max_poolingld | input: | (None, 8, 14) LSTM | ot | (None, 10. 14)
concentration using historical MaxPoolingID | output. | (None, 4. 14) _ m'_“l
WeIIS datasets. l Flatien | oastyait (Mg, 140)

flatten | input: | (None. 4, 14) l
* A 1-Dimensional Convolutional i el B ) dewse | impot_| o, 140
Dense | onfpat: | (Nome, 14)

Neural Network (CNN) and — } _— - I

. 15€ mput: one, >

LSTM-DENSE algorithms are Dot | oupt | (a6, 7) dense 1| inpat_| (Neue. 1)
. Diense | ontpui: | (MHone, 7)

employed to build models. ! l
dense 1 | iput: | (None, 7) dense 2 | gt | (None, 7)
Dense | output: | (None, 1) Dense | oulpot | (None, 1)

CNN model architecture LSTM-DENSE model architecture

targeting well 199-D4-98. targeting well 199-D4-98.




F"J Subtask 7.3: Algorithm Development for Spatiotemporal Relationship

ldentification
Applied Research

Lo FIU Year 3 Research Highlights: S —

* Developed ML/DL model for prediction of
chromium contaminant concentration based

on historical data using LSTM-DENSE : M

algorithm.

» Timeseries dataset for the chosen well with | =a
contaminant concentration was used to train |
the model and algorithm was executed 10
times to identify the best model with the

desired metrics used for further analysis.

» Targeted wells 199-D4-98, 199-D4-39, and T e
199-D5-127 prediction performance for 2"
contaminant concentration are shown on the

.
215
:
€
m
:
s
o
= 101
=
1 |,.] 5
0
2019-01-10 2019-02-27 2019-04-16 2019-06-03 2019-07-21 2019-09-07 2019-10-25
Dates of Testing Data
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Applied Research
Center

Subtask 7.3: Algorithm Development for Spatiotemporal Relationship
Identification
FIU Year 3 Research Highlights:

Extraction of well contributions towards contaminant concentration using feature
Importance evaluation on the LSTM-DENSE models using SHAP (shapely additive

explanations) was built into analysis pipeline.

199-D5-34
199-D4-38
199-D5-146
199-D4-96

199-D4-99

199-D4-39
199-05-39 [
190-05-145 [
199-04-85 [l
199-04-97 [}
199-04-95 JJjj
199-05-43 |}
199-02-6 [
199-05-101 [Jj
199-05-127 ||
199-04-34 ]
199-04-14 ||
199-05-38 ||
199-03-5 ||
199-D5-40 ||

005 010 015 020 025 030 035 040

0.00
mean(|SHAP value|) (average impact on model output magnitude)

s %o
e

-
bt uan

Cumulative contributions of feature wells on target well for the constitution
of final predicted contaminant concentration value.
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Subtask 7.3: Algorithm Development for Spatiotemporal Relationship

Identification
FIU Year 3 Research Highlights:

« Mapped contributions of feature wells
to spatial-temporal visualization
llustrating directivity and distribution
of contaminant concentration relative
to target well.

« Generated plots are snapshots of
concentration profile for a given day
within the inspected testing window.

 Contribution values mapped are the
contribution change from the
previous day, or a derivation of the
series of contributions throughout the
test window.

leb

Delta Sum Contributions at 2019-12-06: 199-D4-98

t $99-98-494
5.8045 4
*
5.8940 4 }
£99-D8-91
* 199.08-90

5.8935 4 199-D8-69 $99-H4-80
o *i‘i*
= C "
_C 5.8930 22

S *

gt Xk
g 6‘0\ + J499-05-130

5.8925 1 W *

4%
Agg-mvza
5.8920 4
985388
*
58915 K
# J99-D3-5
~9000 8000 ~7000 ~6000 ~5000 4000

Angle of Direct:

ion: 25.602 Degrees (From +)(-A><is}|

=1.32e7

F1-1301

i -0.9185

Easting (v

itude of Direction: 3223.625pg/L Per Coordinate Unitl

Contribution

Tail Well Name Tail Contribution Head Well Name Head Contribution
£99-98-494A -0.91847 199-H4-80 1.13012
199-D4-85 -0.70318 199-D8-91 0.87765
199-D4-23 -0.64047 199-D3-5 0.697
199-D4-99 -0.44663 199-D8-20 0.4352
199-D5-130 -0.44106 199-D8-69 0.36567

Example snapshot of spatiotemporal visualization for
target well 199-D4-98 for the December 6t", 2019, dataset




FIU Subtask 7.3: Algorithm Development for Spatiotemporal Relationship
Identification
Applied Research

Center FIU Year 3 Research Highlights:

« Analyzed individual well contribution change with respect to time to determine which
wells have highest contribution variance throughout the year and how those
changes impact the predictions.

Deltas of Sample Sums Across Time of Wells With Highest or Lowest Deltas

1.00 4

0.75 1

0.50

0.25

0.00

Contribution Deltas

—0.25

—0.50

=0.75

2019-01-11  2019-03-11  2019-05-09  2019-07-07  2019-09-04  2019-11-02  2019-12-31
Dates of Testing Data
— 199-D4-85 —— 199-H4-80 — 199-D4-14 — 199-D4-23 — 199-D8-91 — 199-D4-99
—— 199-D4-84 — 199-D4-39

Shows the 10 top feature wells (with 199-D4-98 as a target for the model) that have exhibited highest daily change (negative
or positive) throughout the year.
Highest fluctuation does not always mean the well had the highest overall contribution, but it may explain trends in
prediction




FIU Subtask 7.3: Algorithm Development for Spatiotemporal Relationship
Identification

Applled ResearCh 166 Delta Sum Contributions at 2019-10-30: 199-D5-127 aones

Lot FIU Year 3 Research Highlights: s

* The contribution balance at a given date -~

helped to explain the prediction trend (tangent) ... g‘“:** |
P W * 2
<Z> & ** 199°D5-32 8

at the same date. o

- 59020 ‘&aﬁ; ’199-05401
« As an example, results shown on the right, |
’r 199-D3-5 ' ﬁ —

d e p i CtS : 9000 -8000 7000 6000 5000 4000
Easting IMagmludeol i o

IAane of Direction: -83.435 Degrees (From 0X~Ax|s)] Direction: 506.563u:g/L Per Coordinate Umll

o Change in concentration over time (for 10 S E—
target well 199-D5-127). = S =

199-D5-127: LSTM On Testing, MAE: 0.895 MSE: 1.227 RMSE: 1.108

o Spatial-temporal visualization around the —
date interval exhibiting prediction trend.

w
(=]

o
wn

ul
(=

» As far as the model is concerned, the change
In concentration on October 30th is majority-
caused by negatively contributing wells 199-
D4-95, 199-D4-85, and 199-D4-99.

Oct. 30th

"

2019-01-10 2019-02-27 2019-04-16 2019-06-03 2019-07-21 2019-09-07 2019-10-25
Dates of Testing Data

Cr(vl) Concentration
et -
=] wn

w
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Subtask 7.4: Publishing AI/ML models on AAML System

FIU Year 3 Research Highlights:

Data Source Tag

Task? -
Workflow
& Auto O Optimization < Custom

Preprocessing

Preprocessing Options: Default

Model Details

Model Name LSTM-DEMSE_Model

Modsl Description LSTM-DEMSE_Model

Select Algorithm(s):

O K Mearest Neighbor
Linsar Regression
Ridge Regression
Lasso Regression
ElasticMet Regression
Random Forest
ExtraTrees
Gradient Boosting
AdaBoost

0O0O0DO0OODODOODODDGO

{
! %

Long Short Term Memory
LSTM-DENSE

a

Feature/Target Label Selection

Selected Directory

et Tt oo

Data Source Type

Metwork File Share b

2 Regression Modeling

Data Source

WellDataTrain -

Display Hyper-Parameters
Display Hyper-Parameters
Display Hyper-Parameters
Display Hyper-Parameters
Display Hyper-Parameters
Display Hyper-Parameters
Display Hyper-Parameters
Display Hyper-Parameters
Display HyperParameters
Display Hyper-Parameters

Display Hyper-Parameters

WIT2. 1617 .63 AMLShare\OrganizationData\TRMC\Regression'WellDataTrain

Review Feature Selection

AAMLS - Model Building
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Subtask 7.4: Publishing AI/ML models on AAML System

FIU Year 3 Research Highlights:

(O Prediction Regression

Data Source Tag Data Source Type Data Source

Task? v Metwork File Share v WellDataTest v
Select Model
LSTM-DENSETest3 A

Preprocessing

Preprocessing Options: Display

Prediction Details

Prediction Name

LSTM-DENSE_Prediciion
Prediction Description. | STM-DEN3E_Prediction

Select Algorithm(s): Select All

Feature/Target Label

Selected Directory
W172.16.17.6AAMLShare\OrganizationDataiTRMC\Regression\WellDataTest

Features

199-D2-11, 199-D2-6, 199-D3-5, 199-D4-14, 199-D4-15, 199-D4-23, 199-D4-34, 199-D4-38, 199-D4-39, 199-D4-83, 199-D4-34, 199-D4-85, 199-D4-86, 199-D4-95. 199-D4-96, 199-D4-97, 199-D4-99, 199-D5-101, 199-D5-103, 199-D5-104, 199-D5-123, 199-D5-125, 199-D5-
127, 199-D5-13, 199-D5-130, 199-D5-131, 199-D5-132, 199-D5-133, 199-D5-14, 199-D5-142, 199-D5-143, 199-D5-145, 199-D5-146, 199-D5-153, 199-D5-154, 199-D5-159, 199-D5-16, 199-D5-17, 199-D5-18, 199-D5-19, 199-D5-32, 199-D5-34, 199-D5-36, 199-D5-38, 199-D5-
39, 199-D5-40. 199-D5-41, 199-D5-43, 199-D5-92, 199-D5-97, 199-Dé&-3, 199-D7-3, 199-D8-101, 199-D8-4, 199-D8-5, 199-D8-53, 199-D8-54A, 199-D8-55, 199-D8-68, 199-D8-69, 199-D8-70, 199-D8-71, 199-D8-72, 199-D8-88, 199-D8-89. 199-D8-90, 199-D8-91, 199-D8-95,
199-D3-96, 199-D8-97, 199-D8-98, 199-H1-5, 199-H4-80, 199-H4-81, 199-H4-82, 699-93-48A, 699-95-48, £699-95-51, 699-96-52B, 699-97-48B, 699-98-49A, £699-98-51

Target Label

199-D4-98

Build Prediclion

AAMLS - Prediction



FIU Subtask 7.4: Publishing AI/ML models on AAML System

Applied Research

Center FIU Year 3 Research Highlights:

Predictions

Data Source Tag Data Source Type ML Problem Search Prediction

Task? v Metwork File Share ~ Regression ~ View Prediclions OR Search Predictions

Test Name Description Preprocessing Status Username Label(s) Inserted On
Testd Prediction Pp— Completed TRMCAdmin 199-D4-98 5/31/2023 8:28:42 PM © Dekcte
Tests Prediction Show Opfions Completed TRMCAdmin 199-D4-98 5/31/2023 8:22:35 PM © Dekie

m Tests Prediction p— Completed TRMCAdmin 199-D4-98 5/31/2023 8:16:16 PM
Task7WellData_Prediction Prediction Pp— Completed TRMCAdmin 199-D4-98 5/31/2023 8:04:15 PM
Predtest Prediction Show Opfions Completed TRMCAdmin 199-D4-98 5/31/2023 7:55:16 PM
m Testd Prediction — Completed TRMCAdmin 199-D4-98 5/31/2023 5:17:52 PM

oo
A E
 E

Test3 Regression Pp— Completed TRMCAdmin 199-D4-98 5/31/2023 5:06:03 PM © Dekcte
Test2 Prediction Show Opfions Completed TRMCAdmin 199-D4-98 5/31/2023 4:39:42 PM © Dekie

Auto_WellPred Regression p— InProgress TRMCAdmin 199-D4-98 5/31/2023 2:03:36 PM

Prediction Results

Test Result Algorithm Name Hyper-Parameters Algorithm Group Status Frequency TimePlot

View Test Result LSTM-DENSE e P e Regression Success

AAMLS - Manage Prediction




FIU Task 7: Al for EM Problem Set (Soil & GW): Exploratory Data Analysis and Machine
Learning Model for Hexavalent Chromium [Cr (VI)] Concentration in 100-H Area

Applied Research
Center

FIU Year 4 Projected Scope

* Achieve more consistent accurate prediction performance with current pipeline with
the inclusion of more well characteristics other than contaminant concentration.

« Other well characteristics from the sensor data such as specific conductance and/or
Ph of water will be explored. Characteristics could also include spatial coordinates of
the well and/or water depth level for indication or river stage.

« This work would involve pre-processing features from simple values into vector
representations, the addition of another dimension to input data.

« Explore the use of generative models to create a pipeline that can predict contaminant
concentration at a given coordinate point, as opposed to a well.

« These algorithms would include Generative Adversarial Networks (GANSs), Variational
Autoencoders (VAEs), and SMOTER (Synthetic Minority Over-sampling Technique for
Regression).

« Continue to deploy the implemented models on the AAML System.

o Deep Learning Models will be deployed on the AAML System for automating the
contaminant concentration predictions.




Al for EM Problem Set (Soil and Groundwater)
- Data analysis and visualization of sensor data
from the wells at the SRS F-Area using machine
learning (LBNL, SRNL)




F"J Task 8: Al for EM Problem Set (Soil & GW):Data analysis and visualization of
sensor data from the wells at the SRS F-Area using machine learning

Applied Research
Center

Subtask 8.6 Publishing AI/ML models on AAML System (NEW)




FIU Task 8: Al for EM Problem Set (Soil and Groundwater) - Data analysis and visualization
of sensor data from the wells at the SRS F-Area using machine learning (LBNL, SRNL)

Site Needs:

* Develop machine learning tools to automate the monitoring and
forecasting of contaminant transport dynamics at the Savannah River
Site (SRS) F-Area to support DOE-EM'’s goal for long time monitoring of
contaminated groundwater sites.

Applied Research

Center

Objectives:

* Develop data exploration tools for understanding the spatial and
temporal distribution of the F-Area dataset.

* Develop a spatial interpolation approach for estimating a plume.
« Examine proxy variables at the site.
« Development of the AlI/ML based system to perform predictive analytics.




FIU Subtask 8.6: Publishing A/ML models on AAML System

Applied Research ] . .
Genteh Research Highlights & Accomplishments:

 Developed Deep Learning based LSTM model for predicting contaminant
concentrations. The following four insitu variables are used as feature vectors:
(pH, specific conductance, water temperature and water table).

* Below Figure demonstrate the predictive capability of the model for FSB138D well.
Thin lines shows the input variables whereas the thick line shows the target predictor

tritium.
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FIU Subtask 8.6: Publishing A/ML models on AAML System

Applied Research ] . .
Genteh Research Highlights & Accomplishments:

 To test the importance of each input
variable on the output prediction, FIU
team developed a model on the
powerset of the 4 input parameters.

cccccccc

« To compare the performance of each
experiment, the MSE of all 22 well
predictions was aggregated using both
the average and sum, although these
two metrics show the same trend.

RE_°

'PH_", 'DEPTH_TO_WATER '
‘WATER TEMPERATURE '

» From this analysis, specific conductance
IS shown to be the most important
individual input to the model as it
appears in the top 7 of the 15
experiments.

PH_', ‘SPECIFIC CONDUCTANCE_*
"SPECIFIC CONDUCTANCE ', "WATER TEMPERATU
Wi
‘DEPTH_TO_WATER ", ‘SPECIFIC CONDUCTANCE
"PH_", "DEPTH_TO_WATER ", "SPECIFIC CONDUCTANCE *
“PH_", "WATER TEMPERATURE *
“PH_", ‘DEPTH_TO_WATER, "WATER TEMPERATURE *

PH_, 'DEPTH_TO_WATER ', 'SPECIFIC CONDUCTANCE ', "WATER TEMPERATURE
'PH_", "SPECIFIC CONDUCTANCE ', "WATER TEMPERATURE '

 The results are as shown in the graph
mentioned in the right side. -




FIU Subtask 8.6: Publishing A/ML models on AAML System

Applied Research ] . .
Genteh Research Highlights & Accomplishments:

* A pilot Python Script for Downloading In-
Situ Data from HydroVu API as developed.

* The Python script carries out three primary

functions to retrieve data from the

HydroVu API and store it in the FIU-
ALTEMISAI database.

* This script uses pyodbc to connect to a

database and retrieve the last recorded

time step for each well. It then fetches
data from the HydroVu API, saves it to a
temporary folder, and formats it into a
master_json list.

wwwwww

 Finally, it inserts the data from the
master_json list into the FIU-ALTEMISAI
database using an SQL INSERT statement
and commits the changes. Figure shows

samples time series for Depth to Water
and Specific Conductance.




FIU Subtask 8.6: Publishing A/ML models on AAML System

Applied Research
e Research Highlights & Accomplishments:

* Figure shows the visual
representation of the time series | .
data for Specific Conductivity and :
DepthToWater respectively, along 2 o
with the LSTM model's predictions
and the detection of outliers. " W S N N O

* The red line represents the LSTM
model's predictions for the Specific FAILLD: DepthTowater
Conductivity values during the Lo —m
testing phase. Y o

- The black dotted line in the figure HER R
represents the outliers. o

ey




FIU

Applied Research
Center
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<& AAMLS

Data Source

Data Exploration

Data Visualization

Data Preprocessing

Model Building

Prediction

Computer Vision Modeling
Computer Vision Prediction
Manage Model

Manage Prediction
PowerBl Reports
Administration

Help

Subtask 8.6: Publishing AI/ML models on AAML System

Research Highlights & Accomplishments:

Advanced Automated Machine Learning System

% Regression Modeling

Data Source Tag

Data Source Type

Data Source

FPreventive Maintenance ~ MNetwork File Share ~ Tritivm_Train
Workflow
® Auto O Optimization < Custom

Preprocessing

Preprocessing Options:

Model Details

Model Name

Model Description

Select Algorithm(s):

K Mearest Neighbor

4

Linear Regression

8

Ridge Regression

4]

Lasso Regression

a

ElasticMNet Regression
Random Forest

4]

ExtraTrees

B o

Gradient Boosting
AdaBoost
Long Short Term Memory

a

8

Default

-

Water Contamination_Mod

Water_ Contamination_Mod

Unselect All

Display

|
|
3

Display Hyper-Parameters
Display Hyper-Parameters
Display Hyper-Parameters
Display Hyper-Parameters
Display Hyper-Parameters
Display Hyper-Parameters
Display Hyper-Parameters
Display Hyper-Parameters
Display Hyper-Parameters

~

Show Features

AAMLS

- Model Building




FIU Subtask 8.6: Publishing A/ML models on AAML System

Applied Research ] . .
Genteh Research Highlights & Accomplishments:

<o AAMLS = Advanced Automated Machine Learning System

(» Prediction Regression

Data Source

Data Source Tag Data Source Type Data Source

Preventive Maintenance ~ NMetwork File Share ~ Tritium_ Test ~ Show Features

Select Model

*® Data Exploration

Data Visualization

£ Data Preprocessing
‘J\.‘aterﬁcontaminationimodel e
2% Model Building
Preprocessing
@ Prediction i i
Preprocessing Options: Display
2 Computer Vision Modeling
Prediction Details
M Ccomputer Vision Prediction
Prediction Name Water_Contamination_Pred
B Manage Model
Prediction Description | \Water_Contamination_Prec
E3 manage Prediction
Select Algorithm(s): Unselect All
Eal PowerBl Reports )
K Nearest Neighbor Display Hyper-Parameters
B Administration Linear Regression Display Hyper-Parameters
Ridge Regression Display Hyper-Parameters
&= Help .
. Lasso Regression Display Hyper-Parameters
ElasticNet Regression Display Hyper-Parameters
Random Forest Display Hyper-Parameters
Gradient BOOS”HQ Display Hyper-Parameters
AdaBoost Display Hyper-Parameters
Long Short Term Memory Display Hyper-Parameters

AAMLS - Prediction




FIU Subtask 8.6: Publishing A/ML models on AAML System

Applied Research ] . .
Genteh Research Highlights & Accomplishments:

Prediction Results

Test Result Algorithm Name Hyper-Parameters Algorithm Group Status Frequency TimePlot

View Test Result K Nearest Neighbor View Parameters Regression Success

View Test Result Linear Regression View Parameiers Regression Success

View Test Result Ridge Regression View Parameters Regression Success

View Test Result Lasso Regression View Parameters Regression Success

View Test Result ElasticNet Regression View Parameiers Regression Success

View Test Result Random Forest View Parameters Regression Success

r FEFFELE

AAMLS - Prediction Results



FIU Subtask 8: Al for EM Problem Set (Soil and Groundwater) — Sensor Data Analysis and Visualization from the
Wells at the SRS F-Area using Machine Learning / Deep Learning (LBNL, SRNL)

Applied Research
Center

FIU Year 4 Projected Scope

« Research and implement advanced deep learning models for time series data:

o Develop a transformer model for learning temporal and spatial features from in-
situ real-time sensor data of various analytes from the SRS site. The model’'s
self-attention mechanism can assign significance to different sensor readings,
capturing short-term fluctuations and long-term dependencies. This empowers
the model to discern temporal dynamics, detect patterns, trends, and
anomalies in real-time sensor data.

o Develop an AutoEncoder model for effectively capturing both temporal and
spatial dependencies of various analytes from the SRS site. The model is
trained to reconstruct normal sensor data, effectively learning a compressed
representation of the input. This approach holds promise for anomaly detection
In real-time sensor data, providing a valuable research for early warning
systems, fault detection, and maintenance optimization.

« Continue to deploy the implemented models on the AAML System.

o Deep Learning Models will be deployed on the AAML System for automating
the contaminant concentration predictions.




Al for EM Problem Set (Waste
Processing):

Nuclear Waste Identification and
Classification using Deep learning (SRNL)




FIU Task 9 - Al for EM Problem Set (Waste Processing):
Nuclear Waste Identification and Classification using Deep learning

Applied Research

Center

Subtask 9.1 Algorithm & Model Development to Identify and Classify Nuclear Waste

Transition Previously Trained Deep Learning Models to the Advance Automated Machine Learning (AAML)

Subtask 9.2
System

TechnolGay




FI" Task 9 - Al for EM Problem Set (Waste Processing):
Nuclear Waste ldentification and Classification using Deep learning

Applied Research
Center

Site Needs:

« To understand and identify the presence of nuclear waste within multiple, different,
environments in real time.

* Be able efficiently develop and use deep learning models to facilitate any operation
that requires computer vision.

Objectives:

« Research and explore the development of different deep learning solutions.

* There are different algorithms that aim to solve the problem, each with their own advantages
and disadvantages.

* Deploy developed models for the integration with ROS2 code.

* Once the models identify and classify an object, it might be of interest to forward those
results to a robot or a similar system.

* Deploy developed models on the AAML System.




FIU Subtask 9.1: Algorithm and Model Development to Identify and Classify

Nuclear Waste
Applied Research : .
Center FIU Year 3 Research Highlights:

 Implemented YOLOv7 model for Object
Detection.

o The model is designed to detect objects
In real time using a CPU.

o For a given object, the model predicts
the object’s class, bounding box, and its
confidence on the prediction.

o It reaches a high mAP on the test set.
The shortcoming of this algorithmic
method is that it requires labeled data to
learn how to detect objects, since it
learns from bounding box. It is difficult to
learn how to detect thin and/or long
objects where the background is most of
the box.

Clear plastic bottle 0.47 Drink can 0.46

Drink con 0.28

L4 K
Clear plastic bottle 0.45 Cloa plostic & sotile 0.41
" s U ,
"

.'Cle plost bottlc( 3

b

Cleor pmuc bottle 0.48
@ ceor piosl bottie 0.25

Cleor stic bottlo )
— Dnnk con 0.54

. v ’ Clear plostic bottle 0.46
(
— I' I!“

\

Example of the predictions results for a given image



FIU Subtask 9.1: Algorithm and Model Development to Identify and Classify

Nuclear Waste
Applied Research

Center FIU Year 3 Research Highlights:

 Implemented YOLOv7 model for Instance
Segmentation.

 The model is designed to detect objects
In real time using a CPU, though it is
slower than the Object Detection
version.

« For a given object, the model predicts
the object’s class, segmentation mask,
and its confidence on the prediction.

* The shortcomings of this model is that it
requires labeled data to learn how to
detect objects and it can detect thin
and/or long objects better than the
previous version.

Drink 00 0.95

¥

3 ' .
- ; R"’ﬂ‘
Clear plostic bm097

Cleor plastic bottle @&® plastic bottle 0.9

Example of the predictions results for a given image



FIU Subtask 9.1: Algorithm and Model Development to Identify and Classify
Nuclear Waste
Applied Research

Center FIU Year 3 Research Highlights:

 Implemented STEGO model for
Unsupervised Semantic Segmentation.

« The model is not designed to detect
objects in real time using a CPU.
However, by keeping a sufficiently small
Image size, it is possible to reach real-
time inference speeds.

 For a given image, the model predicts a
set of clusters and the segmentation mask
for each cluster.

* It does not require labeled data to learn
how to detect the clusters. TR

« Sometimes it is unfeasible to convert the Example of the predictions results for a given image
] where blue marks the object and red marks empty
cluster masks into a polygon format space within the object.
because a cluster can contain one or

more objects.




F"J Subtask 9.1: Algorithm and Model Development to Identify and Classify

Nuclear Waste
Applied Research

Center FIU Year 3 Research Highlights:

 Implemented Mask RCNN model for
Disparity Image Segmentation.

 This model is not designed to detect
objects in real time using a CPU.
However, by keeping a sufficiently small
Image size, it is possible to reach real-
time inference speeds.

 For a given disparity image, the model
predicts an object’s segmentation mask
and its confidence that it is a foreground
object.

* It does not require labeled data to learn
how to detect the clusters. But it can only
detect foreground vs background objects.

e Predictions are not accurate for the Examplehof the predictions rde§ults for a given disparity
- image. The top image is used for comparison purposes
nested objects. only.




FIU Subtask 9.2: Transition Previously Trained Deep Learning Models to the
Advance Automated Machine Learning (AAML) System

Applied Research

Center FIU Year 3 Research Highlights:

 Implemented Anomaly Detection Models (Wall Crack Detection).

 Added a custom model with good performance on detecting cracks on
walls.

* Implemented the ability to customize the models with different number of
layers, activation functions, etc., to enhance the performance of the model
on new data.

* Implemented Object Detection Models.
« Added YOLOvV3 model that has high performance and low latency when
predicting.
* Implemented the ability to customize the model's confidence and loU

thresholds. Also implemented transfer learning to reduce training time while
maintaining a high performance.




F"J Subtask 9.2: Transition Previously Trained Deep Learning Models to the
Advance Automated Machine Learning (AAML) System

Applied Research

Center FIU Year 3 Research Highlights:

« The models developed as part of the Task 6 in the previous year (2022)
are deployed on the AAML System.

64 64

Convolutional AutoEncoder (CAE) Deep Learning Architecture




FIU

Applied Research

Center FIU Year 3 Research Highlights:

& AAMLS

# Home

B Data Source

(® Data Exploration

Eal Data visualization

&£ Data Preprocessing

X Model Building

M prediction

2 Computer Vision Modeling

O Computer Vision Prediction

B Manage Model

Manage Prediction

Eal PowerBl Reports

B Administration

= Help

= Advanced Automated Machine Learning System

2% Image Classification Modeling

Data Source Tag Data Source Type Data Source

Preventive Maintenance  w MNetwork File Share ~ wallCrack ImageClassification train

Workflow
® Auto O Optimization © Custom
Preprocessing

Preprocessing Options: Default ~

Model Details

Model Name Crack_Classification_Mode

Model Description Crack_Classification_Mode

Select Algorithm(s): Unselect All
Convolutional Neural Network
VGG Network Display Hyper-Parameters
RES Network Display Hyper-Parameters
Inception Network
Efficient Network Display Hyper-Parameters
Alex Network Display Hyper-Parameters

Subtask 9.2: Transition Previously Trained Deep Learning Models to the
Advance Automated Machine Learning (AAML) System

AAMLS - Computer Vision Modeling - Classification




FIU Subtask 9.2: Transition Previously Trained Deep Learning Models to the
Advance Automated Machine Learning (AAML) System

Applied Research

Center FIU Year 3 Research Highlights:

& AAMLS = Advanced Automated Machine Learning System

# Home

O Prediction Image Classification

M Data Source

Data Source Tag Data Source Type Data Source

Preventive Maintenance MNetwork File Share ~ WallCrack ImageClassification test

Select Model

(® Data Exploration

Eal Data Visualization

£ Data Preprocessing
Crack_Classification_Model ~

2§ Model Building

Preprocessing

@ Prediction - ;
Preprocessing Options:

2% Computer Vision Modeling
Prediction Details

& Ccomputer Vision Prediction

Prediction Name Crack_Classification_Predit
E3 Manage Model

Prediction Description Crack_Classification_Predic

Manage Prediction

Select Algorithm(s): Unselect All

Eal PowerBl Reports

Convolutional Neural Network
E Administration VGG Network Display Hyper-Parameters
= Help
= inception Network

Efficient Network Display Hyper-Parameters

Alex Network Display Hyper-Parameters

AAMLS - Computer Vision Prediction - Classification



FIU

Applied Research
Center

Subtask 9.2: Transition Previously Trained Deep Learning Models to the
Advance Automated Machine Learning (AAML) System

FIU Year 3 Research Highlights:

Prediction Results

Test Result Algorithm Name Hyper-Parameters Algorithm Group Status Distribution Frequency
Convolutional Neural Network Image Classification Success ." )
WGG Network Image Classification Success ) . ]
RES Network Image Classification Success - . )
Inception Network Image Classification Success ." B
Efficient Network Image Classification Success ) . )
Alex Network Image Classification Success o
._. ]

Algorithm Name: Convolutional Neural Network

Download Results

Predicted Filename

CrackedWalls data\00242.jpg

SmoothWalls

data\00356.jpg

Crackedwalls data\00480.jpg

AAMLS - Computer Vision Prediction Results — Classification



FIU Subtask 9.2: Transition Previously Trained Deep Learning Models to the
Advance Automated Machine Learning (AAML) System

Applied Research

Center FIU Year 3 Research Highlights:

<& AAMLS = Advanced Automated Machine Learning System

Home

2% Image Object Detection Modeling

Data Source

Data Source Tag Data Source Type Data Source

Preventive Maintenance ~ Metwork File Share ~ WallCrack ObjectDetection train  ~ Show Classes

Workflow

*) Data Exploration
Eal Data visualization

£+ Data Preprocessing
® Auto O Optimization © Custom

2 Model Building

Preprocessing

@ Prediction Preprocessing Options: Default ~

X Computer Vision Modelin _
e g Model Details

Computer Vision Prediction

Model Name Crack_Detection_Model
Manage Model
Model Description Crack_Detection_Model
Manage Prediction
Select Algorithm(s): Select All
FELEIEL HELITE Y OoLoO Display Hyper-Parameters
Administration
= Help Class Selection

Selected Directory

W172.16.11.66\shared2\ACC_Data'\AdvancedCyberAnalysis\OCbjectDetection\WallCracks\Training

Classes

Crackw

Build Model

AAMLS - Computer Vision Modeling - Object Detection



FIU “Subtask 9.2: Transition Previously Trained Deep Learning Models to the
“Advance Automated Machine Learning (AAML) System

Applied Research

Center FIU Year 3 Research Highlights:

<& AAMLS = Advanced Automated Machine Learning System

Home:

» Prediction Image Object Detection

Data Source

Data Source Tag Data Source Type Data Source

Preventive Maintenance ~ Metwork File Share ~ wWallCracks ObjectDetection test  ~

Select Model

=) Data Exploration
Data Wisualization

Data Preprocessing
Crack_Object_Detection_hModel ~

Model Building
Preprocessing

Prediction R .
Preprocessing Options:

Computer Wision Modeling
Prediction Details

Computer Vision Prediction
Prediction Name Crack_Detection_Predictior

Eal
£

>
™
>
@
B

Manage Model
Prediction Description Crack_Detection_Predictior

Manage Prediction
Select Algorithm(s):
Eal PowerBl Reports
YOoLO Display Hyper-Parameters
E Administration
= Help Class Selection

Selected Directory

W172.16.11.668\shared2wACC_ Data\AdvancedCyberAnalysis\ObjectDetection'WWallCracks\Testing

Classes

Crackw

Build Prediction

AAMLS - Computer Vision Prediction - Object Detection



FIU Subtask 9.2: Transition Previously Trained Deep Learning Models to the
Advance Automated Machine Learning (AAML) System

Applied Research

Center FIU Year 3 Research Highlights:

Prediction Resulis

Test Result Algorithm Name Hyper-Parameters Algorithm Group Status

View Test Result YOLO Image Object Detection Success

AAMLS - Computer Vision Prediction Results - Object Detection



FIU Task 9 - Al for EM Problem Set (Waste Processing):
Nuclear Waste ldentification and Classification using Deep learning

Applied Research

Center

FIU Year 4 Projected Scope

* Research and implement an object detection algorithm with the
following properties:

o Does not require labeled data to learn to detect a new object.

o Has the ability to choose which objects to detect, not just every
foreground object.

o Has real-time or close to real-time inference speeds.
« Continue to deploy the implemented models on the AAML System.




FIU Awards & Recognition

Applied Research )
i Accomplishments:

February 28, 2023

ASME Best Oral Paper/Presentation
Award at the WM2022 Conference,
for Paper # 22045.

“‘Mobile Platform for Structural Health
Monitoring Using Convolutional Neural
Network”.

Conference : WM2023 Symposia, Pheonix,
Arizona

Team Members: Himanshu Upadhyay,
Santosh Joshi, Roger Boza, Leonel
Lagos, Walter Quintero




FIU

Applied Research
Center

HQ
All Sites
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DOE EM IT/Al Deployment Roadmap
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FIU DOE EM IT/Al Deployment Roadmap

Applied Research

Center

HQ % + WIMS - Web application deployed
All Sites =g WIMS https://emwims.orqg - Used by DOE sites, disposition
facilities and DOE HQ

HQ, SRNL, | o
ANL, PNNL  KM-IT - Web application deployed
at https://www.dndkm.org - Used by DOE sites/facilities,
National Laboratories, DOE HQ and D&D community
PNNL A1
e « Al PNNL (Soil & Ground Water) - Al Models will be
deployed on AAMLS to be used by PNNL
LBNL, Soil &
SRNL m :i'rolnd ] .
e « Al SRNL (Soil & Ground Water) - Al Models will be
deployed on AAMLS to be used by LBNL, SRNL
SRNL Al [P

« Al Waste Process (SRNL) - Site deployment



https://emwims.org/
https://www.dndkm.org/

Upcoming Events
Announcement




FIU DOE Fellows Poster Exhibition

Applied Research
Center

or
Z/}Z‘%mmua/

DOE FELLOWS
POSTER EXHIBITION

NOVEMBER 7, 2023
1pm-4pm
FIU ENGINEERING CENTER
PANTHERPIT

A STEM WORKFORCE DEVELOPMENT PROGRAM
SPONSORED BY
THE U.S. DEPARTMENT OF ENERGY

fellows.fiv.edu




FIU

Applied Research
Center

gaaf& the @;t&

th DOE Fellows Induction Ceremony

(Class of 2023)

Applied Research Center, Florida International University

Wednesday, November 8, 2023 at 12:00 pm

FIU Modesto Maidique Campus
Graham Center (GC) Ballroom
11200 SW 8th St, Miami, FL. 33174
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