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Outline

• What is TRAC?  Why is it needed?
• What does TRAC show?
• How is information managed in TRAC
• Future work
• Summary
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Tracking Restoration and Closure (TRAC)

• Web-based application to communicate about status of groundwater contaminant 
plumes and progress toward closure
 For U.S. Department of Energy (DOE) Office of Environmental Management (EM) sites
 Consolidates narratives, metrics, and geospatial data
 Supports planning and decision-making about remaining plumes

• Hosted on Amazon Web Services (AWS) cloud computing
 Robust, flexible, and 

cost-effective framework

• TRAC versions
 Version 1.0 released Oct. 2022
 Version 2.0 released Oct. 2023
 Improved usability & features
 Additional site data

• Part of DOE-EM groundwater 
closure strategy



Why is TRAC Needed?

• Provides dynamic online information resource for DOE-EM
 Supports DOE-EM programs and mission

 E.g., Groundwater closure strategy, Technology Development, etc.

• Provides a single endpoint for integrating and standardizing data between 
DOE-EM sites/organizations
 Consistent framework for presenting progress towards site closure

• Facilitates effective communication
 Between headquarters and DOE-EM sites
 Between sites and stakeholders / regulators
 Promotes sharing of technologies, successes, and lessons learned

• Mechanism for transparency and effective engagement with stakeholders
 Complies with Programmatic Environmental Impact Statement Settlement Agreement
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Transitioning from Manual Input for
Groundwater Plume Book to TRAC

• Previously, sites sent data to DOE-EM headquarters as tabular information 
and printed materials

• Material was compiled into a static report by DOE-EM headquarters staff



Technology Behind TRAC

• TRAC is a custom, single-page, web-based application
 Modern, flexible framework
 Web browser, dynamic content via AWS Lambda / AWS DynamoDB database
 Database construction handles fusion of different data sets

• Hosted on Amazon Web Services (AWS)
 Robust infrastructure – reliable, scalable, redundant
 Lower maintenance costs associated with hosting
 Server-side security updates by AWS
 Compliant with FedRAMP security controls

• Leverages AWS Cognito user management for role-based access
 Curated, EM site-specific access and roles
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DOE-EM Complex Level Information

• Map overview of DOE-EM sites
• Focus on high-priority contaminants 

of concern
 Which sites have the contaminant?
 Total plume area and area by site

• Summary information on number of 
management units and status for:
 Plume migration status
 Source status
 Regulatory status
 Remediation technologies applied
 Remedy implementation status



8

DOE-EM Site Level Information
• Summary / rollup of metrics for all management units at the site
 Plume area/status, regulatory status, and technology applied/implementation status

• Map view of geospatial footprints for all groundwater plumes
• Explanatory narratives
 Site location & history
 Remediation 

goals / priorities
 Conceptual 

site model
 Cleanup progress
 Technology

 approaches

• Video and 
photographs
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Site Plume Information and Plume Animator

• Plume footprint
 Total acres
 Acres for plume footprint 

by management unit
 Highlight management 

units with contaminant
 Different symbology for 

plumes at different depths

• Plume animator
 Changes over time
 May reflect changes in 

monitoring from year to 
year

 Can show remedy 
impacts



10

One-Page 
Factsheet

• Downloadable PDF file
 Righthand side menu

• For EM site
 Summary metrics for 

management units
 Partial narrative content

 Limited by space

• Useful for sharing, inclusion 
in a report, etc.
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Management Unit Level Information

• Contaminant plumes by management unit
 Plume footprint area, concentration contours, plume status, source status

• Regulatory framework and regulatory status
 Links to regulatory documents

• Remediation technology applied and implementation status
 Target contaminants, 

volume/mass treated
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Related Links and Supporting Documents

• Related links feature to point at additional resources
 Websites, documents, online databases/tools, videos, etc.

• Supporting documents
 Easy access to relevant documents
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Glossary for Terminology

• Definitions of terms helps interpret the metric information in the left pane
 For both general users and DOE-EM site editors/reviewers

• Also – tooltips on mouse hover over metric name in left pane
 Brief definition and points to Glossary for details
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Collective Content Management

• Collaborative and effective workflow
• Site-specific and role-based editing
• Site-authorized users can:

 Edit content (narrative, metrics, file 
uploads) in draft mode

 Review submitted draft content
 Approve and publish content for public 

consumption

• Updates require minimal interaction 
for the TRAC website owner
 Currently need to manually add GIS 

data files (updated plume maps)
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Editing / Submitting / Review / Approval

• Editor role – can 
make changes in 
edit/draft mode

• Submitter role – 
submit changes 
for review

• Reviewer role – 
review and 
approve/deny 
changes

• Authorizer role – 
final approval and 
publishing content
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Editing Metrics at the 
Management Unit Level

• Plume
 Enter an area value
 Select appropriate 

status options
Plume migration and 

source status option

• Regulatory
 Select regulatory 

framework
 Add documents 

reflecting regulatory 
status

• Technology
 Select implementation status
 Select technology(ies) and 

targeted contaminants
 For P&T enter volume 

treated and mass removed
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Editing Narratives

• Can add text and 
format it as desired
 Font formatting
 Numbered/bullet 

lists

• Can add hyperlinks
• Can add 

photos/images
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Pending Changes

• Pending changes screen lists edits compared to the prior version
• For submission of updates and for reviewing those updates
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Ongoing and Future Work
• Content integration

 Approval for LANL is imminent
 Finish adding ETEC and ORO
 Add new sites: LLNL, NNSS, SNL, & WIPP

• Standing Operating Policies and Procedure
 EM HQ will issue guidance for annual updates

• Pending new features
 Incorporate end state metrics

 Developed as part of the groundwater closure strategy
 Refinement of plume migration categories & info icons on map
 Incorporate interactive, self-service GIS data file upload feature
 Visualization of metrics over time

• Sister application for tanks closure strategy
• Soil & disposal cell metrics ETEC = Energy Technology Engineering Center

GIS = Geographic Information System
LLNL = Lawrence Livermore National Laboratory
NNSS = Nevada National Security Site

ORO = Oak Ridge Operations
SNL = Sandia National Laboratories
WIPP = Waste Isolation Pilot Plant
WVDP = West Valley Demonstration Project



20

Summary
• TRAC provides summary information for sites across the DOE-EM complex
• Can quickly identify

 Which sites have a particular contaminant
 Magnitude of the groundwater plume areas (how extensive is the problem)
 Plume, regulatory, and remedy technology status

• Consistent set of summary metrics and explanatory information for all sites
• Facilitates communication on multiple levels (sites/headquarters, public)
• Provides information for DOE-EM to help make strategic decisions

 Where are the issues?
 Where to allocate resources?

• Part of the overall strategy for groundwater cleanup across the EM complex
 Technical Targets / Site Interviews / Recommendations for groundwater closure strategy
 ALTEMIS – Advanced Long-Term Environmental Monitoring Systems
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https://trac.pnnl.gov
https://www.pnnl.gov/projects/trac

Contacts:
Christian Johnson, PNNL
cd.johnson@pnnl.gov

Julie Karceski, DOE-EM
julie.karceski@em.doe.gov

remplex@pnnl.gov
https://www.pnnl.gov/projects/remplex 
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