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Project Tasks and Scope

Task 1 - Waste Information Management System (WIMS)

• Manage complex-wide waste forecast information for planned treatment/disposal

• Provide web-based system to receive, organize, and report DOE waste forecast streams via a common 
application

Task 2 - D&D Support for Technology Innovation, Development, Evaluation and Deployment

• Address high priority fire resiliency and safety requirements in support of SRS 235-F D&D project in 
collaboration with SRNL

• Implement phased approach for standards development, testing/evaluation, and deployment of D&D 
technologies

• Identify broader applications for intumescent coatings to meet other challenges across DOE complex

Task 3 - Knowledge Management Information Tool (KM-IT)

• Maintain and preserve D&D knowledge by enhancing communication, information sharing, and distribution to 
assist future D&D projects and workforce
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Project Tasks and Scope

Artificial Intelligence Support to DOE-EM – D&D and Soil & Groundwater

Task 6 - Analysis of Image Data using Machine Learning/Deep Learning and Big Data Technologies

• Develop a pilot-scale infrastructure using machine learning/deep learning and big data technologies for 
structural health monitoring of facilities using imaging technologies with D&D mock up facilities at FIU 

Task 7 – AI based Evaluation of Cr (VI) Concentrations in Groundwater in a Dynamic Pump and Treat 
Remediation Scenario (New)

• Development of machine learning and deep learning models to identify patterns, address knowledge gap and 
ultimately predict transport of Cr(VI) in the subsurface of the 100-H Area



Knowledge Management Information Tool 

(KM-IT)

Dr. Himanshu Upadhyay

www.dndkm.org

http://www.dndkm.org/


Advancing the research and academic mission of Florida International University.

Knowledge Base for Environmental Management

Fixatives Mobile AppDND KM-IT
dndkm.org

WIMS
emwims.org

DOE FELLOWS
fellows.fiu.edu

DOE RESEARCH
doeresearch.fiu.edu

Robotics KM-IT 
rkmit.org
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Knowledge Base for Environmental Management

https://kbem.org/

https://kbem.org/
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KM-IT Modules

• D&D Hotline

• Technology Module

• Vendor Module

• D&D Research

• Mobile applications

• Lessons Learned

• Documents

• Pictures/videos

• Search tools

• Training

• Specialists

• Best Practices

www.dndkm.org

http://www.dndkm.org/
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Task 3 – Knowledge Management Information Tool 

(KM-IT)

Accomplishments Year 10:

• FIU continued to conduct outreach and 
community support for KM-IT

• Participating in conferences and workshops

• FIU continues to publish current and 
relevant information into the KM-IT system 
such as news, vendors, technologies, 
lessons learned & best practices related to 
D&D.

• Development of articles, newsletters and 
infographics for the D&D community.
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Task 3 – Knowledge Management Information Tool 

(KM-IT)

Accomplishments Year 10:

• 281 technologies were published on this platform in 
this fiscal year, bringing the total technologies 
published to 1259

• This is an increase of over 40% over the previous 
year when 196 technologies were added

Porter-Cable Circular Saw with 
Vacuum System

110 First Look Robot Anti-Contamination "BLU" SuitBrokk 400
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Accomplishments Year 10:

• FIU is working to enhance the D&D Research module by 
collaborating with universities, national labs and DOE sites.

• 10 potential entities are being followed. 
They include:

• Idaho National Laboratory

• NAC International

• Gilbane, Inc.

• Perdue University

• Florida A&M University

• University of Leeds

• University of Bristol

• Polestar Technical Services, Inc.

• John Wood Group PLC

• Los Alamos National Laboratory

Task 3 – Knowledge Management Information Tool (KM-IT)
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D&D KM-IT Statistics as of August 2020

Fully searchable resources – Original sources no longer available

• 169 ALARA Center reports archived (Hanford and SRS)

• 231 Innovative Technology Summary Reports archived

• D&D KM-IT web analytics to track usage 

metrics. 

• 1259 D&D technologies

• 1064 registered users

• 991 D&D vendors

• 195 Hotline questions/solutions

• 103 subject matter specialists

Yellow – 2012

Blue - 2020

Growth from March 2012 to Aug 2019
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Task 3 – Knowledge Management Information Tool (KM-IT)

Accomplishments Year 10:

• FIU presented D&D KM-IT research at WM2020, demonstrated at FIU booth and D&D KM-IT Poster

Title: D&D Research on KM-IT platform 
Authors: Walter Quintero, Himanshu Upadhyay, 
Leonel Lagos 
Session: D&D Technology Application - Posters
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• Subtask 3.1: D&D KM-IT Enhancement

• Enhancement will include user interface responsive design and development.

• Subtask 3.2: Software Upgrades (Database and .NET Framework)

• Migration of the existing database to SQL Server 2017 and KM-IT modules to .NET Framework 4.2

• Subtask 3.3: Content Management

• Publishing D&D Technologies, vendors, lessons learned, best practices, D&D News and conferences 
with the assistance of DOE Fellows

• Subtask 3.4: Marketing and Outreach

• Participation in industry conferences and workshops

• Newsletters and mass communications 

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

Proposed Scope for FY20/FY21

Task 3 – Knowledge Management Information Tool (D&D 

KM-IT)



Waste Information Management System 

(WIMS)
https://www.emwims.org

https://www.emwims.org/
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Task 1 – Waste Information Management System

Accomplishments Year 10:

• Easy-to-use system to visualize and 

understand the forecasted DOE-EM waste 

streams & transportation information.

• WIMS is deployed and available at 

https://www.emwims.org

• Various modules of WIMS are  Forecast 

Data, Disposition Map, Successor Stream 

Map, GIS Map, Transportation, Reports and 

Help.

https://www.emwims.org/


Advancing the research and academic mission of Florida International University.

Task 1 – Waste Information Management System

Accomplishments Year 10:

• Completed integration of 2020 waste forecast 

and transportation data into WIMS system. 

• Published 2020 Forecast Waste  stream 

information in May 2020.
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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 Test Site

• NG Newport News

• 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
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33 Disposition Facilities

• 200 Area Burial Ground (HANF)

• 746-U Landfill(Paducah)

• Alaron

• Area 5  LLW Disposal Unit (NTS)

• Area 5 MLLW Disposal Cell (NTS)

• Clean Harbors

• Commercial TBD

• E-Area Disposal (SRS)

• EMWMF Disposal Cell (ORR)

• Energy Solutions-Clive (formerly Envirocare)

• Energy Solutions-TN (formerly GTS Duratek)

• ERDF (HANF)

• Impact Services-TN

• INL CERCLA Cell (INL)

• Integrated Disposal Facility (HANF)

• New RH LLW Vaults (INL)

• ORNL Liquid LLW System

• OSWDF(Portsmouth)

• Paducah CERCLA

• Perma-Fix Gainesville

• Perma-Fix--Diversified Scientific Services, Inc.

• Perma-Fix--Northwest (formerly PEcoS)

• Perma-Fix/Materials &amp; Energy Corp

• River Metals

• RMW Trenches (MLLW/LLW) (HANF)

• RMW Trenches/IDF (HANF)

• RWMC (LLW disposal) (INL)

• Siemens

• Smokey Mountain Solutions

• Studsvik/RACE , LLC

• TA 54/Area G (LLW disposal) (LANL)

• To Be Determined

• Waste Control Specialists
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Task 1 – Waste Information Management System

Accomplishments Year 10:

• FIU presented WIMS research in 2020 Waste 

Management Symposia.

Title: Waste Information Management System with 2019-20 

Waste Streams

Session: LLW/ILW Characterization 

Authors: Himanshu Upadhyay, Walter Quintero, Leonel 

Lagos

Himanshu Upadhyay presenting WIMS at 
the 2020 Waste Management Symposia 

Phoenix, AZ
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• Subtask 1.1: WIMS System Administration - 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.

• 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

• Publish updated application on secured socket layer for cyber security

Proposed Scope for Year 10

Task 1 – Waste Information Management System
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• Subtask 1.3: Upgrade GIS module with Google Map API

• The current GIS module will be upgraded to reduce the development time when adding new 
disposition sites and facilities to the module. With Google Map API, the module will be more 
interactive and will provide richer user experience.

• Subtask 1.4: Deploy Power BI Reporting Server for Waste Stream Reports

• Power BI is a powerful new reporting server which is reliable and efficient. This task will replace the 
existing SQL reporting server.

• Subtask 1.5: Cyber Security of WIMS Infrastructure

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

• Cybersecurity training and support of DOE Fellows while working with pen testing & forensics tools 
used with WIMS system. 

Proposed Scope for FY20/FY21

Task 1 – Waste Information Management System



Artificial Intelligence Support to DOE-EM
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Artificial Intelligence Support to DOE-EM
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Artificial Intelligence Support to DOE-EM
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Artificial Intelligence Support to DOE-EM



Task 6- Analysis of Image Data using Machine 

Learning/Deep Learning and Big Data Technologies

Artificial Intelligence Support to DOE-EM – D&D
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Task 6 – Analysis of Image Data using Machine 

Learning/Deep Learning and Big Data Technologies

Site Needs:

Assess the structural integrity of aging facilities in support of ongoing surveillance and maintenance

(S&M) across the DOE complex.

Objectives: 

FIU is developing a pilot-scale infrastructure to implement structural health monitoring using

scanning/imaging technologies, machine learning / deep learning and big data technologies. This

pilot system is intended to serve as a starting point to engage the DOE field sites on related data

sets and will help in their S&M decision making needs.
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Data Collection:

• Three image data sets were collected.

• Data set composition:

– First data set contains 1,000 images

• Collected with a digital camera and a green

screen.

– Second data set contains 65 images.

• Images were taken in an outdoor

environment.

– Third data set contained 50 images.

• Images were taken in an indoor environment.

Task 6 – Analysis of Image Data using Machine 

Learning/Deep Learning and Big Data Technologies

Accomplishments Year 10:

Object Detection using YOLOv3 Algorithm with Data from Camera Device:
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Data Preprocessing:

• Implemented a One Class Classifier (OCC) for data

preprocessing

– Hybrid model approach between Auto Encoder

(AE) and Convolutional Neural Network (CNN).

• The AE model serves as a data generator.

• The CNN works as a class discriminator.

– Model is trained as a Generative Adversarial

Network (GAN).

– Hidden layers include Convolution Layers, Max

Pooling, and Batch Normalization.

– Latent space of 256 filters.

Task 6 – Analysis of Image Data using Machine 

Learning/Deep Learning and Big Data Technologies

Object Detection using YOLOv3 Algorithm with Data from Camera :
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YOLOv3 Algorithm Implementation:

• Implemented YOLOv3 (You Only Look Once V3)

architecture.

– Near-Time and Real-Time object detection.

• Suitable for streaming videos, static videos, and still

images.

– Uses 53 convolutional neural networks layers (CNN).

• Deep network for maximum feature extraction.

– This network uses residual skip connections and up-

sampling techniques.

• Helps the neural network converge and generalize.

– GPU server is used for the Real-Time object detection.

Task 6 – Analysis of Image Data using Machine 

Learning/Deep Learning and Big Data Technologies

You Only Look Once version 3 (YOLOv3) architecture. Source:                                                       

Reference: https://towardsdatascience.com/yolo-v3-object-detection-53fb7d3bfe6b

You Only Look Once version 3 (YOLOv3) Skip Connection Implementation

Object Detection Using YOLOv3 Algorithm:

https://towardsdatascience.com/yolo-v3-object-detection-53fb7d3bfe6b
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Object Detection Using YOLOv3 Algorithm:

Results:

Task 6 – Analysis of Image Data using Machine 

Learning/Deep Learning and Big Data Technologies

• YOLOv3 model able to detect the
wooden block on a countertop surface
with 0.96 confidence score.

• YOLOv3 model able to detect the
wooden block on outdoor test facility
mock-up wall with 0.78 confidence
score.
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Object Detection using Lidar Scans:

Task 6 – Analysis of Image Data using Machine 

Learning/Deep Learning and Big Data Technologies

Neural Network Algorithm Implementation:

• The following neural network layers are implemented

Input → Dense (8) → Dense (8) → Dense (16) → Flatten → Dense (2)

• The input to the network is a 3D array of 0s and 1s.

• The last layer of the network is a dense layer of 2

neurons since we want probabilities of the input

belonging to either Class 0 (wall) or Class 1 (block).
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Presented Artificial Intelligence Application to 

D&D Poster at WM2020 symposium.

Conference attendees had a lot of interest in 

this research focused on Artificial Intelligence 

technologies in D&D area.

Title: Artificial Intelligence Application to D&D

Authors: Himanshu Upadhyay, Leonel Lagos, 

Santosh Joshi

Task 6 – Analysis of Image Data using Machine 

Learning/Deep Learning and Big Data Technologies
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• Artificial Intelligence support for DOE-EM problem set – D&D

• FIU will continue to work on Surveillance & Maintenance of D&D Infrastructure by
applying the AI technologies.

• FIU will work on Predictive Analysis using Machine Learning Models to detect
cracks on the infrastructure. This will serve as an early notification to facility
maintenance personal to pay particular attention to the identified areas.

• FIU will continue work on One Class SVM, AE, CNN and GAN to improve on
object detection leading to identifying cracks on the walls of D&D infrastructure.

• This task will lead to PhD work of DOE Fellow – Roger Boza focused on
Computer Vision.

Proposed Scope for FY20/FY21

Task 6 – Analysis of Image Data using Machine 

Learning/Deep Learning and Big Data Technologies



Task 7 – AI based Evaluation of Cr (VI) Concentrations in 

Groundwater in a Dynamic Pump and Treat Remediation 

Scenario (New)

Artificial Intelligence Support to DOE-EM 

Soil & Groundwater
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• Artificial Intelligence support for DOE-EM problem set – Soil & Ground Water

• Machine learning and deep learning models can be developed to identify
patterns, address knowledge gap and ultimately predict transport of Cr(VI) in the
subsurface of the 100-H Area.

• Exploratory data analysis of water quality and contaminant data

• Identify key master variables controlling Cr(VI) concentrations in
groundwater/monitoring wells and the vadose zone

• Study the changes in precipitation patterns on Cr(IV) distribution

• Data visualization of contaminants and well distribution

Proposed Scope for FY20/FY21

Task 7 – AI based Evaluation of Cr (VI) Concentrations in 

Groundwater in a Dynamic Pump and Treat Remediation 

Scenario (New)
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Q & A

Thank You


