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Executive Summary 
This Technology and Innovation Roadmap outlines the Hanford Tank Waste Operations & Closure, LLC (H2C) 
strategic approach for advancing the Hanford Tank Waste Treatment Mission (HTWTM) through technology 
development. Our focus is on addressing technology needs that address risks, enhance efficiency, ensure 
worker safety, and uphold environmental standards. 

This Roadmap identifies key technology initiatives essential for the successful completion of the Hanford Site 
tank waste cleanup. Updated annually, it incorporates insights from the U.S. Department of Energy (DOE), the 
Integrated Tank Disposition Contractor (ITDC) H2C, recognized national lab experts, and fieldwork specialists. 

The Roadmap includes approximately 100 technology elements, each detailed in Technology Element 
Description Summaries (TEDS) and summarized in catalog sheets. These elements are crucial for aligning 
technology development activities with mission objectives across the HTWTM. 

With the initiation of the Direct-Feed Low-Activity Waste (DFLAW) program and the operation of the Tank-
Side Cesium Removal (TSCR) system, our focus now shifts to the support of scaled up production in East 
Area; applying similar and exploring new treatment alternatives to West Area Tank Waste; and advancing 
retrieval, delivery and treatment technologies for waste managed as high-level waste (HLW) across the 
Hanford tank farms. This transition is reflected in the technology and maturation (TM&E) charts, which 
highlight the evolving technology priorities. 

This document serves as a guide for navigating the challenges and opportunities in technology development 
at the Hanford Site.  
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1.0 INTRODUCTION 
The initial Technology and Innovation Roadmap (Roadmap) was released in 2010 by the Tank Operations 
Contractor in response to the 2009 National Academy of Sciences report and aligned with the desires and 
goals of the Department of Energy (DOE) Environmental Management (EM) at that time. The Roadmap has 
been updated and improved annually with each revision. 

This edition of the Roadmap is focused on highlighting the technology needs of the Hanford mission for the 
next five fiscal years, as well as longer term future preliminary planning. All of the identified potential and 
previously decided upon technology development needs are described in electronic Technology Element 
Description Summary (TEDS) details and are concisely summarized in one or two pages, known as “Catalog 
Sheets.” See Section 4.0 for more details on TEDS and Catalog Sheets.  

The Integrated Tank Disposition Contractor (ITDC) Technology and Innovation Roadmap (Roadmap) 
represents a comprehensive compendium of Technology Development activities identified to efficiently 
execute the Hanford Tank Waste Treatment Mission (HTWTM). There are approximately 100 technology 
needs highlighted herein. The technologies are summarized by functional area in Table 1-1. The five functional 
areas are Manage Tank Waste (MTW), Retrieve Tank Waste (RTW), Process Tank Waste (PTW), Dispose Tank 
Waste (DTW), and Manage Waste (MW). More information on the Functional Areas can be found in Section 
4.1. 

Table 1-1. Technologies by Functional Area 

Functional Area Near-Term Future Projects Total 
MTW 23 26 49 
RTW 9 16 25 
PTW 3 14 17 
DTW 7 1 8 
MW 2 2 4 
Total 44 59 103 

 

The change in the number of technology elements from those reported in the previous Roadmap revision is 
due to a combination of the retirement of TEDS as well as the drafting of new TEDS. Retirements are driven 
by development work completion and are discussed in APPENDIX B. New TEDS creation is driven by mission 
risks as identified in the Enterprise Risk Opportunity Management System (EROMS) and described in Section 
4.1.  

This document is compiled based on input from the DOE Hanford Field Office (HFO), Hanford Tank Waste 
Operations & Closure, LLC (H2C) management, national lab scientists, and knowledgeable fieldwork 
specialists. These specialists include facility managers, operations leads, cognizant engineers, design 
authorities, as well as other knowledgeable Hanford workers. All the known and possible technology needs 
are identified by the appropriate specialists and summarized via individual TEDS details. Section 4.1 describes 
how technology elements are aligned with mission initiatives. 
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2.0 ROADMAP TECHNOLOGY DEVELOPMENT SUMMARY 
Near-term Technology Needs are identified by H2C as necessary to begin, continue, or deploy in the next five 
years for the most efficient use of time and greatest return on investment. Near-term technology needs that 
have specific identified funding are shown in Table 2-1. 

Table 2-1. Near-Term Technology Needs Identified for work in Fiscal Year 2025 and Fiscal 
Year 2026 

TEDS ID Title 
MTW-10 Improved Inspection Methods for DST Primary Tank Walls 
MTW-11 DST Primary Tank Bottom Volumetric Inspection 
MTW-24 Vapor Monitoring, Characterizing & Remediation 
MTW-41 Analytical Method Development for Chemicals of Concern 
MTW-70 Resolving Criticality Safety Concerns with Plutonium-Bismuth Particles 
MTW-72 Continuous Air Monitor Remote Observation 
MTW-76 Online Monitoring 
MTW-79 Reduce Entries into Tank Farms while Collecting Vapor Related Data 
MTW-83 Secondary Liner Bottom Damage Mitigation Technologies 
MTW-84 Pipeline Forensic Inspection Technology 
MTW-87 Real-Time Localized Corrosion Monitoring Probe 
MTW-89 Remote Concrete Surface Cleaning Apparatus 
MTW-92 Tank Refurbishment 
MTW-94 Internal Data Access and Visualization (IDAV) 
MTW-95 Predicting Tank Farm Vapor Conditions 
MTW-96 Enhance Worker Capabilities 
MTW-97 Continued Need for Improving Tools for Tank Farm Projects 
MTW-98 Long-Reach Robotic Tool for Waste Storage Tank Pits 
MTW-101 Large Data Management 
MTW-113 Improve Waste Level Measurement 
MTW-114 Underground Crossing List 
MTW-115 Locating Underground Cathodic Protection Equipment 
RTW-01 Retrieval and Closure Solid Waste Sampling Tools 
RTW-02 Residual Volume Management System (RVMS) 
RTW-04 Near Tank Soil Sampling 
RTW-07 Post Waste Retrieval Updates to WMA CPA and Long-Term Maintenance 
RTW-08 Dry Waste Retrieval System (A, SX, & U SSTs) 
RTW-25 Void Filling to Prevent Collapse 
RTW-34 Remove Residual Solids in Non-Leaking Tanks 
RTW-44 Quantification of Solids in DSTs 
RTW-61 Quantify Uncertainty Associated with the Best Basis Inventory Estimates 
PTW-23 Methods for Mitigating DFLAW Flowsheet Gaps 
PTW-38 Radioactive Waste Test Platform 
PTW-62 Online strontium detection for process systems 
DTW-02 Low Temperature Waste Form Process 
DTW-03 Immobilized LAW Glass Testing for IDF PA Support 
DTW-06 Advance Liquid Waste Transportation Capability 
DTW-07 Solidification and Stabilization of Solid Secondary Waste 
DTW-08 IDF Long-term Waste Form Durability Study (Lysimeter Data) 
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DTW-13 Long Term Durability of Cementitious Waste Forms 
DTW-15 Natural Attenuation of CoCs in the IDF 
MW-02 Ammonia Vapor Mitigation  
MW-10 Remotely Operated or Automated ETF Internal Tank Cleaning Device 

 

The Future Technology Needs are those needs that have been identified as beneficial areas of focus but are 
not part of the current five-year vision for technology development and do not have plans for specifically 
allocated funding. As time goes on and technology needs are fulfilled, retired, or become immediately 
necessary, needs may move between the Future and Near-term categories. Future Technology Needs are 
listed in Section 7.0. 

3.0 MISSION INTEGRATION 
This document maps technology needs that support accomplishment of HFO’s HTWTM. As the Hanford 
mission has moved forward, the technology needs have changed. Initially the needs focused on worker safety 
associated with tank farm vapors, which led to the implementation of several solutions. The primary focus 
then shifted to technology supporting Direct Feed Low Activity Waste (DFLAW). Now as the treatment of 
waste managed as high-level waste (HLW) becomes the next focus in waste treatment a new emphasis for 
HTWTM technology needs and a new view of the tank farms has become necessary. To help facilitate 
maintaining a high-level overarching vision for the tank farms as a whole, the farms have been broken into 
sections based on geographical location. The focus at this time is on the southern half of the farms where the 
Advanced Modular Pretreatment System (AMPS) and the West Area Risk Management (WARM) capital 
projects will be located. Figure 3-1 shows the Tank Waste Treatment Mission chart with the Southwest region 
highlighted in green, the Southeast region highlighted in blue, and the Northern region highlighted in purple.  

Technology Maturation and Execution (TM&E) charts have been generated for both long- and short-term 
needs. Long term technology needs have been categorized with the Tank Waste Treatment Mission regions 
in mind on the End-State TM&E chart. While shorter term needs are categorized topically, and color coded to 
reflect the geographical region on the Near-Term TM&E chart. 
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Figure 3-1. Regional Waste Treatment Chart 
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3.1 End-State Technology Maturation and Execution Chart 
The End-State TM&E chart, Figure 3-2, is a 20 year look at technology development plans that are in work 
and needed, sorted by Tank Farms regional area. Each region has both unique challenges as well as mission 
wide challenges. Mission milestones and retrievals activities are listed at the top of the chart to show 
development activity alignment. 

3.1.1 Southwest Quadrant (Tank Farms S, SX, SY, and U) 
S, SX, and U farms retrievals are planned to move through SY farm. All liquid materials from SY farm are 
planned to be processed through WARM. Key technology needs are due to space limitations in SY farm and 
potential structural issues in SX farm. 

3.1.2 Southeast Quadrant (Tank Farms C and A-complex) 
At this time, all waste feed is assumed to process through the A complex. Key technology needs include 
mixing, qualification and transport of materials, retrieval of A-104 and A-105 Tanks, and if pursued, expanding 
the direct-feed high level waste (DFHLW) Waste Acceptance Criteria (WAC). 

3.1.3 Northern Half (T and B Tank Farm complexes) 
The northern half of the tank farms is largely characterized by long-term stewardship of the single-shell tank 
(SST) farms in that region. Remaining key technology needs include better in-tank monitoring technologies to 
determine remaining liquid and potential leaks, and waste form development for alternate disposition of 
waste. 

3.1.4 Mission Support 
There are a large number of technology needs that cross the regional divisions of the Tank Farms. Key 
technology needs include worker health and protection, infrastructure health and protection, and multi-use 
tools.  
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Figure 3-2. End-State Technology Maturation and Execution 
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3.2 Near-Term Technology Development 
The Near-Term TM&E chart provides a more focused look at the next five years. This focused look at the 
near-term mission is intended to provide clarifying information to aid in the planning of projects. The Near-
Term chart depicts the technology needs in nine major mission programs divided into two areas: 

1. Feed Operations Support 
a. Immobilized Low Activity Waste (ILAW) Glass 
b. Tank-Side Cesium Removal & Low-Activity Waste Pretreatment Systems 
c. Cementitious Waste Forms 
d. Alternate Low Activity Waste (LAW) Treatment 
e. High Level Waste Pretreatment and Immobilization  

2. Mission Support 
a. Alternate Retrieval Technology 
b. Tank Integrity Technology 
c. Sampling & Monitoring Technology  
d. Worker Protection 

Major mission programs were identified from existing TEDS sheets, other Hanford Site contracts and the River 
Protection Project System Plan, ORP-11242. Development activities were mapped to the major mission 
programs and the corresponding TEDS are identified.  

The technology elements documented in this Roadmap should inform planning decisions. As potential 
funding becomes available, the elements representing potential technology ideas that can reduce risk, 
improve operational flexibility, increase processing rates, decrease costs, and/or increase safety should be 
considered. 

3.2.1 Feed Operations Support 
The near-term mission for the HFO is to treat tank waste using the LAW Vitrification Facility, which is part of 
the Waste Treatment and Immobilization Plant (WTP). The DOE has opted to use and prioritize the Direct 
Feed LAW approach to start treating tank waste. This approach uses the Tank-Side Cesium Removal (TSCR) 
facility to remove cesium-137 from supernatant and then feed this stream to the LAW Vitrification facility. This 
approach requires technologies that develop glass formulations, support TSCR, enable cementitious waste 
forms for secondary waste, and enable Alternative LAW solidification in cementitious waste forms. In addition, 
HFO and the ITDC have begun considering the needs to address waste being managed as HLW, which 
requires planning and development of the vitrification and disposal technologies.  

3.2.1.1 Immobilized Low-Activity Waste Glass 
Immobilized LAW (ILAW) glass testing generates the required data for maintenance of the Integrated 
Disposal Facility (IDF) Performance Assessment (PA) and future revisions to the IDF PA to include Enhanced 
Waste Glass (EWG) compositions. 

3.2.1.2 Tank-Side Cesium Removal & Low-Activity Waste Pretreatment Systems 
The TSCR system is a technology that is utilized as a first feed solution supporting the production of ILAW. 
TSCR is a modular system that removes cesium (Cs) from tank waste supernatant prior to feeding it from Tank 
Farms directly to the WTP LAW Facility. The TSCR system has been deployed as a two-phased demonstration 
project.  The first phase will monitor system performance and demonstrate the ability to safely operate and 
maintain the TSCR system in support of feed production for WTP hot commissioning and early operations.  
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The second phase will demonstrate the ability to treat tank waste reliably and efficiently for an extended 
operating period. 

3.2.1.3 Cementitious Waste Forms 
Advanced grout technology development spans three key areas, 

1. Improving contaminant retention and waste form stability for immobilized secondary waste. 
2. Development and implementation of waste formulations to treat unique process streams such as the 

high ammonia bearing Effluent Treatment Facility (ETF) effluent brine. 
3. Formulation development to enhance the retention of key Compounds of Concern (CoCs) such as 

Iodine-129 and Technetium-99 to enable the opportunity to break the internal vitrification facility 
recycle by directly solidifying the bottoms from the Effluent Management Facility (EMF) evaporator. 

In addition, this mission area addresses the cross-cutting technology maturation needs associated with the 
long-term stability and durability of cementitious waste forms. 

3.2.1.4 Alternate Low Activity Waste Treatment 
Technology maturation efforts to enable solidifying some low activity waste into a cementitious waste form 
include, quantifying and resolving issues associated with the possible presence of LDR organics regulated by 
Resource Conservation and Recovery Act of 1976 (RCRA), developing tailored waste formulations to enhance 
the ability of solid matrices to grab hold of and retain the problematic constituents, iodine-129, technitium-99, 
and nitrate, and evaluating modifications to the waste packages to enhance retention of hazardous and 
radioactive constituents. Offsite disposal requirements are included in this mission area to address 
opportunities for enhancing the waste treatment mission. 

3.2.1.5 High Level Waste Feed Blending, Pretreatment, and Immobilization 
High Level Waste Pretreatment and Immobilization addresses the technologies needed to develop any waste 
preparation necessary for the Hanford waste that is being managed as HLW. As DFLAW operations are set to 
begin, H2C is beginning to consider pretreatment and immobilization issues for this sub-set of the waste. 
Many decisions are yet to be made in this area of treatment and disposal, therefore both potential and 
necessary technology development activities have been identified. TEDS for both potential and necessary 
technology needs are present on the Near-Term TM&E chart and preliminary technology development 
activities have started. As the mission progresses, more technology development needs are expected to be 
identified and added to this mission area. 

3.2.2 Mission Support 
Other mission needs fall under Mission Support which works toward the mission end-state. This includes 
identifying and developing technologies to address alternate retrieval methods, tank integrity verification and 
improvement, waste sampling and monitoring methods, as well as overall worker protection. 

3.2.2.1 Alternate Retrieval Technology 
Alternate retrieval addresses the technologies needed to identify, develop, and allow successful deployment 
of new or enhanced retrieval technologies for solids removal from waste Tanks at the Hanford Site Tank 
Farms. The goal of this program is to develop and improve the technology necessary to support retrieval of 
the remaining tank waste solids in a safe and efficient manner. Tank retrieval activities are governed by the 
System Plan, ORP-11242 and by RPP-PLAN-40145, Single-Shell Tank Waste Retrieval Plan. 
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3.2.2.2 Tank Integrity Technology 
The primary objectives of the Tank Integrity programs are to monitor the condition of the tanks and related 
infrastructure over time, evaluate any unanticipated changes in condition and rectify them where feasible. 
Discoveries of tank bottom corrosion in the primary tank of double-shell tank (DST) AY-102, material loss from 
the foundation side of the secondary liner of several DSTs, and liquid-to-air interface corrosion in Tank AY-101 
have served to spur additional action to prolong the life of the DSTs and mitigate damage mechanisms as 
they are discovered. Awareness of these challenges early on is a critical component of the integrity program 
mission. 

3.2.2.3 Sampling & Monitoring Technology 
The primary driver for all sampling technologies is successful support of the HTWTM. To help prevent the risk 
of mission delays, all future project and mission elements need to be assessed as soon as possible for any 
potential waste sampling technology gaps. Identifying gaps in advance will allow ample time to develop the 
needed technologies to meet mission goals. 

3.2.2.4 Worker Protection 
The purpose of worker protection mission area is to identify, develop, and deploy new or enhanced worker 
protection program technologies for protection of Hanford Site Tank Farm Workers and associated Hanford 
workers from potential hazards. The focus of this technology area is to determine, with the Hanford work 
force, what the potential hazards to workers are, the extent of the hazards and what technologies can be 
developed and deployed to mitigate these hazards to acceptable and/or required safe conditions. 

3.3 Near-Term Technology Maturation and Execution Chart 
The Near-Term TM&E chart, Error! Reference source not found., is used to highlight and identify the projects 
that are both in progress and those that are needed in the near future. This chart includes the on-going 
activities from the fiscal year of this revision of the Roadmap’s publication with 
recommendations/expectations for the following four fiscal years including the related TEDS identification 
number. More information on each of the identified TEDS can be found in the corresponding Catalog Sheets 
Section 5.0. 
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Figure 3-3. Near-Term Technology Maturation and Execution Chart 
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3.4 Transition to Operations 
Transitioning equipment, systems, and facilities from start-up and commissioning to field operations may 
require the deployment of different technologies. Additional technology development and/or studies may be 
required to support commissioning and field operations. For this reason, the Chief Technology Office (CTO) 
will work closely with the sponsoring organization to ensure continuity between technology development and 
deployment. See the figure below. 

Figure 3-4. Technology Development Flow Chart 
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4.0 PROCESS SUMMARY 
The technology maturation process as defined in TFC-PLN-90, Technology Maturation Management Plan, 
defines technology elements that are incorporated into electronic TEDS sheets as necessary. Figure 4-1 
highlights some of the planning documents that are reviewed. An electronic TEDS sheet is generated for all 
technology needs. 

This Roadmap is updated annually to incorporate changing technology needs. Figure 4-1 illustrates this 
process, which initiates with the entry of specific technology needs into EROMS. 

Figure 4-1. Technology Roadmap Development Process 
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work
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This process is used to ensure that the planning and strategic initiatives agree. These sources include: 
(1) previous year’s Roadmap; (2) technologies derived through technology maturation; (3) TM&E charts; (4) 
stakeholder input; (5) facility needs; (6) EROMS; (7) Grand Challenges (GC); and (8) programmatic planning 
documents. Most of the inputs are Hanford-centered, except for the GC obtained solicitations from industry, 
academia, and the DOE-wide complex. The GC program was discontinued, and no new GCs have been 
produced since 2018. 

All technology elements are mapped to programmatic and project threats and opportunities via EROMS. 
EROMS is the web-based application that H2C uses to identify and manage risks in the form of threats and 
opportunities (T&Os). The principal reasons for employing EROMS is to identify and manage those T&Os that 
may have significant impact on achieving goals and objectives of the entire H2C enterprise, and to provide a 
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basis for prioritizing and allocating limited resources required to implement recommended handling 
strategies. 

T&Os are addressed at multiple levels, from functional organizations through Projects and Programs, and up 
to the Business, or top level. All of these T&Os are subject to potential interfaces with entities external to H2C, 
such as other Hanford site contractors, the DOE, or other stakeholders. It is important to note that T&Os are 
normally managed at the lowest possible level, and only those that have higher level impacts or that require 
resources beyond those available to the current organizational level would get elevated to the next level in 
the hierarchy. In addition, only those T&Os with significant potential impact to the overall organization would 
be elevated to the enterprise level where they would be managed as directed by the Senior Management 
Team. 

 

4.1 Compiling Technology Element Description Summaries (TEDS) 
All of the known technology needs are identified by appropriate fieldwork specialists, project managers, or 
cognizant engineers via individual TEDS. TEDS are housed in a database application for ease of management. 
The database application includes pertinent high-level information as well as attachments such as any of the 
previously used TEDS sheets in Word document format, and/or reference materials and measurable 
organizational value (MOV) evaluations. 

The TEDSs are standardized work sheets that enable direct comparison of provided input. All instances of 
TEDS include the following information: 

 Baseline Status 

 ROM funding 

 Technology Summary 

 Functional Area 

 Cost and Schedule 

 Points of Contact 

 Technology Need 

 Technology Solution 

 Technology Maturation Level 

 National Laboratory Involvement 

 Grand Challenge Relationship 

 Technology Impact and Threat Identification 

 

To kick-off the original request for technology need information and ensure that the technology needs and 
gaps were comprehensively captured, the Tank Operating Contractor’s Chief Technology Office assembled a 
team with extensive experience in Hanford Site Tank Farms that spanned all mission functional areas.1 This 
team included DOE and Tank Operating Contractor personnel, including managers and technical leads and 
individuals with field experience. Although WTP technology development is identified in the functional 
framework, this roadmap currently does not include WTP technology development activities. The five mission 
functional areas are depicted in Figure 4-2. Having experienced Hanford Site members for all five functional 
areas served as a way to ensure all of the mission requirements had coverage in the Roadmap. 

 
1 The RPP mission functional areas are in alignment with the DE-AC27-08RV14800 Tank Operations Contract work 
breakdown structure and are discussed further in RPP-51303, River Protection Project Functions and Requirements, and 
RPP-RPT-56516, One System River Protection Project Mission Analysis Report. 
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Figure 4-2. Functional Area Summary 
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academia, contractors, and outside industries to propose technology development activities that would 
benefit the Hanford site. GCs have not been solicited since 2018, however many are still relevant. All GC ideas 
that were related to technology development have been incorporated into TEDS and tracked electronically. 

4.2 Catalog Sheets 
The catalog sheets for projects that are planned for Fiscal Year (FY) 25 and FY26 make up Section 5.0 of this 
Roadmap. Information provided by the TEDS is used in the automatic generation of catalog sheets through 
the TEDS database application. The catalog sheets are concise summaries of technology developments 
highlighting each technology need. They are shared with other DOE sites, national laboratories, academic 
institutions, and vendors as appropriate.  

TEDS that are designated Near-Term and planned for FY25 and/or FY26 are described on two-page catalog 
sheets; identifying needs, solutions, threats, opportunities, activity duration, estimated funding, and the 
knowledgeable point of contact. TEDS that are identified but not planned for the next two fiscal years are 
described on single page catalog sheets. These catalog sheets contain high level rough-order-of-magnitude 
cost and duration information. The basis of estimate provided for out-years is the best estimate for the work 
scope. The best estimate values may not reflect baseline funding, in which case the duration of performance 
could change. 

Increasingly included in the two-page Catalog sheets is a Measurable Organizational Value (MOV) statement. 
An MOV statement illustrates the potential benefits gained by completing a project. It communicates value 
and is used as a tool to compare, assess, and rank projects. The CTO primarily uses MOV statements to 
express project value.  

4.3 Technology Roadmap Document 
After catalog sheets are finalized, the Roadmap document is compiled and released for use within the DOE 
complex and for public information. The Roadmap is a living document that is updated annually to 
accommodate changing needs of the HTWTM. As such, it is a key resource for preparing program plans, 
transition plans, and out-year Roadmaps. 

The extensive input to the Roadmap results in a multi-faceted output. The Roadmap is intended to be used as 
a planning tool for making informed budgetary decisions and to track the progress of ongoing technology 
development efforts, including completed tasks or abandoned efforts which are identified as “retired”. Ideally, 
the Roadmap will identify redundant efforts and gaps in technology development to optimize the approach 
taken to bring key technologies onto the Hanford Site. APPENDIX B includes retired TEDS with their reasons 
for retirement. 

4.4 DOE Nuclear Complex National Laboratories 
In addition to review of this document and its inputs, H2C holds regular events and initiates activities to 
encourage collaboration and input from the DOE national laboratories (NLs). 

4.4.1 Technology Development Integrated Coordination Meetings 
The Technology Development Integrated Coordination (TDIC) meeting is an annual meeting series organized 
and hosted by H2C. The meeting series kicks off with an all-day in-person conference featuring presentations 
from a variety of H2C engineering groups outlining mission strategies and challenges. Following the in-
person kick-off, meetings are held weekly for 8-10 weeks with focused discussions on each of the topics 
introduced at the initial meeting. The intent of this meeting series is to promote an open forum discussion of 
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technology needs and opportunities with SMEs from around the complex. In FY24, the meeting series ran 
from July 11th to September 19th and covered a wide variety of topics from robotic solutions to improved 
chemical processes. A summary document of the meeting series was prepared and distributed (WRPS- 
71647), which includes the agenda, the presentations, and notes on the resulting discussions. 

4.4.2 National Laboratory Meetings 
Regular national laboratory meetings are held to continue the overall collaborative efforts of H2C and the 
labs. Each meeting includes the EVMS report for all of the lab related contracts, updates on recent and 
upcoming events and short verbal updates from HFO, H2C, and each of the participating labs and academic 
institutions.  

4.4.3 Technology Development Projects 
Many of the technology development efforts undertaken by H2C are in partnership with the NLs. NL 
involvement in these projects is invaluable and has resulted in great strides in applied and basic research. As a 
significant resource for technology development, NL involvement, either current or expected, is determined 
on every TEDS and indicated on each catalog sheet. 

Additionally, the DOE complex of NLs have undertaken a number of technology development efforts to 
further the HTWTM. See Section 6.0 for a list of projects funded directly by the DOE.  
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5.0 NEAR-TERM TECHNOLOGY DESCRIPTIONS 
This section presents catalog sheets for technologies that are planned for FY25 and FY26. These catalog 
sheets are two pages and are organized by the five basic functional areas:  

 Manage Tank Waste (MTW) 

 Retrieve Tank Waste (RTW) 

 Process Tank Waste (PTW) 

 Dispose Tank Waste (DTW) 

 Manage Waste (MW) 

Technology needs that are identified but not planned for FY25 and FY26 are listed in Section 7.0. These 
catalog sheets are one page and can be found in APPENDIX A. 

5.1 Manage Tank Waste 
The MTW functional area includes technologies to ensure that the radioactive waste liquids, salts, and sludges 
are maintained in a safe, regulatory-compliant manner. This includes safeguarding the overall integrity of the 
tanks and tank infrastructure and safely managing the waste contents. Tank farms management involves 
monitoring the tank contents and surrounding soil, upgrading aging infrastructure and equipment as 
required, providing contingency storage in the event of a tank failure, and providing means to extend the 
service life of existing tanks and ancillary equipment. 

The Tank Farms infrastructure must also be upgraded to support the evolving mission. H2C is in the process 
of upgrading utilities, transfer lines, and support facilities to deliver LAW feed directly to the WTP LAW 
Vitrification Facility. Actions are being taken to support an effort that promotes modernizing and automating 
Tank Farms equipment and infrastructure to further protect Tank Farms workers from potential exposure to 
tank vapors and transition the equipment to Operations. Continued analytical support services from the 222-S 
Laboratory and operational support services from the 242-A Evaporator are required to achieve continued 
safe operations of the Tank Farms. 

This functional area includes the following focus areas: 

1. Tank Farm Operations – Improve technology related to everyday operations. 
2. Vapor Programs – Modernize and automate infrastructure to further protect workers from potential 

exposure to vapors and general worker protection. 
3. Infrastructure Integrity and Upgrades – Improve inspection techniques and upgrade utilities, transfer 

lines, and support facilities to deliver feed to the WTP. 
4. 242-A Evaporator – Upgrade the facility as necessary to support the mission and increase DST space. 
5. Sampling and Transport – Confirm tank waste is within chemistry control and prepare to feed to the 

WTP. 

 
This section includes the catalog sheets for near-term projects that fall under the MTW functional area. 
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5.2 Retrieve Tank Waste 
The waste retrieval functional area is required to remove the waste to close the tanks per regulatory 
requirements. Retrieval efficiency is based on knowledge of the tank contents for the extraction of the waste 
with effective tools, the transfers downstream, and the mixing and blending for delivery of feed to the WTP 
that meets the requirements. Across all aspects of the waste retrieval process, there is a need-to-know overall 
waste composition, and chemical and physical characteristics. Remote in situ monitoring of these parameters 
would enhance and improve retrieval operations. The waste retrieval function can also include special 
processes such as those envisioned for contact-handled transuranic (CH-TRU) waste and mitigation or 
remediation of selected DSTs. 

The various methods of waste retrieval are described in RPP-RPT-44139, Nuclear Waste Tank Retrieval 
Technology Review and Roadmap as well as RPP-PLAN-40145, Single-Shell Tank Retrieval Plan. Modified 
sluicing or salt cake dissolution is typically used to retrieve the majority of the waste volume from the SSTs; 
however, these methods are typically insufficient to reach the established residual waste volume goal of 
360 ft3 or less for 100-series SSTs, and 30 ft3 or less for 200-series SSTs as mandated by the Tri-Party 
Agreement. This residual waste is typically characterized as a hard heel of insoluble material that requires 
more aggressive methods to mobilize and remove from the tank. The ITDC also uses mechanical and 
chemical technologies for hard heel removal subsequent to waste retrieval operations using modified sluicing. 

Implementing these technologies can require tank modifications in the form of new or larger tank 
penetrations to accommodate waste retrieval equipment. The RTW functional area includes the following 
focus areas: 

1. Retrievals – Characterization of the SST waste is a first step in successful mobilization and retrieval of 
the tank waste. Multiple techniques are required to mobilize and retrieve the waste to the level 
needed for ultimate closure of tanks. 

2. DST Transfers – The DST waste transfer system is a critical, interdependent system within the HTWTM 
that relies on the ability to continually retrieve, treat, and transfer tank waste to the Tank Farm 
Pretreatment System, WTP, and various waste treatment facilities. The near-term DST waste transfer 
strategy focuses on startup, commissioning, and initial operation of pretreat systems, waste volume 
management, and modeling of waste blending and staging strategies. 

3. Cross-Site Transfers – Important technology considerations for cross-site transfer lines are leak 
detection, line plugging detection and clearing capability, and critical velocity measurement. 

4. DST Upgrades – A primary objective of DST upgrades is to ensure that the Hanford Site Tank Farms 
are able to provide optimized, continuous, and reliable feed to the WTP or any potential new 
treatment systems. 

5. Feed Preparation – The primary goal of feed preparation is to ensure that qualified waste feed 
batches are readily available for WTP and secondary waste treatment system campaigns.  

6. Tank Closure – Retrieval technologies that support the ultimate HTWTM goal of closing the waste 
tanks and associated waste management areas.  

This section includes the catalog sheets for the near-term technologies that fall under the RTW functional 
area. 
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5.3 Process Tank Waste 
The processing functional area focuses on methods through which Hanford Site tank wastes are processed 
and safely immobilized into stable waste forms for disposal. The baseline method for Hanford Site waste 
immobilization is vitrification. As part of the WTP design basis, the retrieved waste will be separated into LAW 
and high-level waste (HLW) fractions. The HLW fraction of the waste will be vitrified into borosilicate glass at 
the WTP HLW Vitrification Facility and some of the LAW will be vitrified into borosilicate glass at the WTP LAW 
Vitrification Facility. The LAW Vitrification Facility alone was never intended to treat the entire inventory of 
Hanford Site LAW in the same period as the HLW can be treated. Alternate LAW Treatment was proposed to 
treat part of the LAW (ORP-11242). Technologies that have been considered for alternate treatment include 
joule-heated melter vitrification (similar to WTP), grout (Cast Stone), fluidized bed steam reforming, and bulk 
vitrification.  

The ITDC is committed to providing support for startup of the LAW Vitrification Facility by designing and 
deploying the DFLAW pretreatment facilities that will enable early facility startup. 

As the mission focus transitions from managing and retrieving Tank Farms to waste treatment operations, the 
need exists to understand the flowsheet interactions that may occur and to anticipate the implications this 
interconnectedness may cause, with respect to chemical interactions, process flows, unit operations, and 
effluent management. The HTWTM is examined holistically to develop integrated process flowsheets from the 
individual process flowsheets that comprise each aspect of the mission. The portions of RPP-RPT-57991, One 
System River Protection Project Integrated Flowsheet, that are of greatest importance for the scope of the 
Roadmap are those that directly impact the Tank Farms and future waste treatment activities. 

The PTW functional area includes the following focus areas: 

1. DFLAW Pretreatment Operations – Uses filtration to remove suspended solids containing alpha-
emitting TRU nuclides and highly radioactive strontium-90, and ion exchange (IX) using crystalline 
silicotitanate (CST) resin to remove cesium-137 from supernatant tank waste. 

2. Effluent Management Facility (EMF) – During DFLAW operations, evaporation of off gas condensate 
will be performed in the EMF. The volatile and corrosive halide and sulfate components are highly 
concentrated in this stream because they are volatile at melter operating temperatures. 

3. WTP LAW – The LAW Vitrification Facility has been designed to vitrify LAW into borosilicate waste 
glass using a joule-heated, ceramic-lined melter system. That facility will generate a substantial 
volume (i.e., millions of gallons per year) of liquid secondary waste (LSW) from the off-gas treatment 
system.  

4. WTP HLW – The HLW Vitrification Facility has been designed to vitrify waste being managed as HLW 
into borosilicate waste glass using a joule-heated, ceramic melter system. 

5. Tank Waste Characterization and Staging – Provide a compatibility bridge between sludge wastes 
stored in the Tank Farms and the WTP receipt systems to ensure delivered waste is within the WTP 
waste acceptance criteria. 

6. CH-TRU Tank Waste – Current assumptions are that 11 SSTs containing CH-TRU tank waste will be 
treated at a supplemental TRU treatment facility and then stored onsite at the Central Waste Complex 
until final disposition is determined. 

This section includes the catalog sheets for the near-term technologies that fall under the PTW functional 
area.  

RPP-PLAN-43988 Rev.10 9/16/2025 - 10:15 AM 94 of 232



RPP-PLAN-43988 Rev.10 9/16/2025 - 10:15 AM 95 of 232



RPP-PLAN-43988 Rev.10 9/16/2025 - 10:15 AM 96 of 232



RPP-PLAN-43988 Rev.10 9/16/2025 - 10:15 AM 97 of 232



RPP-PLAN-43988 Rev.10 9/16/2025 - 10:15 AM 98 of 232



RPP-PLAN-43988 Rev.10 9/16/2025 - 10:15 AM 99 of 232



RPP-PLAN-43988 Rev.10 9/16/2025 - 10:15 AM 100 of 232



RPP-PLAN-43988, Rev. 10   Page 102 

5.4 Dispose Tank Waste 
Disposal is the ultimate goal for Hanford Site tank waste. The method of treatment, final waste form 
characteristics, and type of waste form will determine how and where the waste can be disposed. LSW 
effluents will be treated at the ETF and disposed at a permitted land disposal site. ETF secondary solid waste 
(SSW) will be disposed of in the IDF. ILAW will be disposed of in the IDF, with some offsite options being 
explored. Immobilized HLW (IHLW) maybe interim-stored onsite and ultimately disposed of at an as-yet 
undetermined geologic repository, however final decisions have yet to be made. CH-TRU waste is planned to 
be disposed of at the Waste Isolation Pilot Plant (WIPP). There are other relatively benign wastes that may be 
treated offsite and disposed of at commercial waste disposal facilities. 

The DTW functional area includes the following focus areas to assess potential methods of disposal for the 
waste: 

1. IDF – The IDF is located on the Hanford Site in the 200 East Area and is the designated disposal 
location for ILAW. The facility consists of a single landfill with two expandable cells for extra capacity. 
The cells use a double lined system with leachate collection, detection, and removal capability. 

2. IHLW Interim Storage – The path forward for possible IHLW interim storage would entail sequential 
construction of potentially several modular facilities. One or more facilities would be provided as 
necessary to furnish IHLW interim storage capacity. 

3. WIPP – The WIPP is the nation’s underground disposal facility for DOE TRU solid waste. Hanford Site 
ships legacy TRU waste to WIPP as part of the Central Plateau Cleanup Company program to 
disposition solid waste landfills. 

4. Offsite Disposition – Offsite disposition refers to both offsite treatment and disposal of Hanford Tank 
liquid and/or related solid waste. 

5. Offsite Transportation – Offsite transportation refers to future transportation systems needed for 
shipping Hanford waste to offsite treatment and/or disposal facilities. This effort supports offsite 
disposition by developing shipping transportation systems for material transport. 

This section includes the catalog sheets for the near-term technologies that fall under the DTW functional 
area. 
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5.5 Manage Waste  
Hanford Site waste immobilization processes will generate secondary waste byproducts in addition to 
canistered waste forms. Safe, effective disposal paths must be provided for the secondary waste byproducts. 
The appropriate disposal path will be determined based on the nature of the waste type.  

Secondary Solid Waste (SSW) may be disposed of using a variety of different methods, depending on the 
type, size, and level of contamination of the waste. SSWs are non-liquid waste debris and byproducts of 
Hanford Site operations. The different SSW types include miscellaneous failed equipment, filters, debris, spent 
IX media, LAW melters; LAW melter consumables (e.g., bubblers, thermocouples), and glass residues, among 
other things. Some SSW may be treated on or offsite and are planned to primarily be disposed of at the IDF. 

The WTP HLW and LAW Facilities will convert radioactive wastes into glass. Vitrification is a high-temperature 
process. As a result of WTP vitrification, a portion of the volatile species in the waste will partition to the off-
gas system and become part of the LSW streams. In the DFLAW configuration, LAW vitrification will generate 
off-gas condensates that will be concentrated by evaporation at the EMF. The concentrate will be recycled to 
incorporate additional volatiles in the glass. EMF condensate must be processed through the Hanford Site 
ETF. 

Management of long-lived radionuclides such as technetium-99 and iodine-129 may be needed to facilitate 
LSW disposal. Approximately 26,000 Ci of Tc-99 and 30 Ci of I-129 are present in the soluble fraction of the 
waste that will be processed as LAW. These radionuclides are not currently planned to be removed from the 
aqueous waste during pretreatment. Significant percentages of these volatile components will be immobilized 
in the LAW glass with the remaining amounts captured in secondary wastes which may also be disposed of in 
the IDF. Due to their long half-lives and high mobility in the environment, Tc-99 and I-129 have the potential 
to be major dose contributors at the IDF based on the PA. Sufficient risk to satisfying the performance 
standards may warrant technology development for managing this risk. Options for offsite treatment and 
disposal of wastes are being evaluated. 

The final disposition of spent LAW and HLW melters has not yet been determined (ORP-11242). The 
alternatives evaluated (DOE/EIS-0391, Final Tank Closure and Waste Management Environmental Impact 
Statement for the Hanford Site, Richland, Washington) assume that the spent HLW melters will be packaged in 
an overpack and stored at the interim Hanford storage area until they can be removed for disposition and 
final disposal. For planning purposes, the final disposition of the LAW melters is assumed to be at the IDF to 
maintain consistency with the current performance measurement baseline. 

The MW functional area includes the following focus areas: 

1. Liquid Effluent Retention Facility (LERF) / ETF – The low radioactivity LSW output stream will be 
transferred to the LERF for treatment at ETF. However, the ETF currently treats wastes from a number 
of sources on the Hanford Site. LSW feed streams will include the following: 

 Mixed Waste disposal trench leachates 
 IDF leachates 
 242-A Evaporator condensates 
 Laboratory wastewaters and other miscellaneous minor aqueous streams 
 EMF overheads and other miscellaneous LSW 

2. SSW – These wastes are non-liquid waste debris and byproducts of Hanford Site operations. 
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3. LSW – As a result of WTP vitrification, a portion of the volatile species in the waste will partition to the 
off-gas system and the concentrated condensate will become incorporated into the waste glass via 
recycle through the melters. 

4. Management of Long-Lived radionuclides – This effort evaluates and guides the options for reducing 
the environmental impact of long-lived radionuclides such as Tc-99 and I-129 in secondary waste 
disposed of in the IDF. 

5. Cesium Management – The treatment of LAW must provide for the removal of cesium. 
6. Melter Disposal – It is assumed that spent HLW melters will be packaged in an overpack and stored at 

the interim Hanford storage area until they can be removed for disposition and final disposal. For 
planning purposes, the final disposition of the LAW melters is assumed to be at the IDF to maintain 
consistency with the current performance measurement baseline. 

This section includes the catalog sheets for the near-term technologies that fall under the MW functional 
area. 
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5.6 Technology Development Funding 
H2C collaborates with the DOE National Laboratory network, academia, and industry experts to develop 
innovative approaches to enhance our ability to meet the mission needs. Technology development activities 
are performed and funded primarily through the CTO, however there are some projects that are performed 
and funded through other organizations. All technology development at H2C is captured in the Catalog 
Sheets. This section details technology development funding only through the Chief Technology Office. 

H2C prioritizes technology development tasks annually. Tasks that are selected for funding seek to increase 
safety, improve efficiency, and minimize life cycle costs associated with completing the ITDC mission. This 
section details the following: 

• Technology development program funding 
• National Laboratory support to funded programs 
• National Laboratory, academia, and supplier/contractor support distribution 

Technology Maturation activities, as reported in the Technology Program Portal (TPP) tool, with budget 
information for FY2025 is shown in Figure 5-1. The figure shows the total CTO funding per technology area 
expressed in dollars and depicted in a pie chart as percentages. During FY 2025, technology development 
funding thought the CTO will be invested in multiple activities in the areas of Waste Form Development, Tank 
Life Extension, Performance Assessment, Vapors Management and Retrieval & Sampling, with the largest 
portion allocated to Waste Form Development. 

 

 

Figure 5-1. CTO-Managed Technology Development and Maturation Scope, FY25 Baseline 
BCWP 
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Efforts are made to evaluate all work scope and utilize the appropriate laboratory to support projects based 
on the laboratory capabilities and past experience. For FY 2024, National Laboratory support was being 
provided by Pacific Northwest National Laboratory (PNNL), and Savannah River National Laboratory (SRNL). 
Investments in technology were also made with the academic institution Vitreous State Laboratory (VSL). 
Activities in FY 2024, supported by the National Laboratories, are shown in Figure 5-2. National Laboratories 
expertise was and will continue to be utilized in these development programs as well as the other named 
project areas. National Laboratory support funding distribution for these programs is shown in Figure 5-2. 
The figure shows the funding levels by participating laboratory and H2C group. For FY 24 the majority of the 
funding went to PNNL. 

 

Figure 5-2. National Laboratory Support, Actual from FY24 

 

 

 

In addition to National Laboratory and academic institution support, H2C also teams with commercial 
suppliers and contractors. While the national labs are the dominant suppliers with the largest amount of 
money received in FY24, there were many commercial vendors who made up the remaining budget for 
technology development. Figure 5-3 shows the distribution of the remaining CTO technology development 
funding. 
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Figure 5-3. Technology Development Funding Distribution, Actuals from FY24 

 

 

 

 

Technology development funding is provided primarily by the CTO. When available, some funding may be 
provided by other organizations such as Tank Farm Projects, the Project Office, and Closure & Interim 
Measures. Funding provided by other organizations is distributed similarly to CTO distributed funds, however 
it is not included herein. 

  

ATKINS ENERGY 
FEDERAL EPC INC

28%

AVANTECH LLC
1%

BARRNON LIMITED
14%

DNV GL USA INC
1%

FBS INC DBA 
GUIDEDWAVE

4%

HANFORD 
LABORATORY 

MANAGEMENT AND 
INTEGRATION

0.3%

INLAND MECHANICAL 
INC

0.05%

NUCON 
INTERNATIONAL INC

3%

ORANO FEDERAL 
SERVICES LLC

23%

PERMA-FIX 
ENVIRONMENT

AL SERVICES 
INC
1%

RSI SERVICES LLC
1%

SOUTHWEST RESEARCH 
INSTITUTE

22%

STRATEGIC 
MANAGEMENT 
SOLUTIONS LLC

0.2%

WASHINGTON STATE 
UNIVERSITY

2%

RPP-PLAN-43988 Rev.10 9/16/2025 - 10:15 AM 124 of 232



RPP-PLAN-43988, Rev. 10   Page 126 

6.0 DEPARTMENT OF ENERGY FUNDED RESEARCH 
In early calendar year 2023, the Director for Technology Development invited the DOE complex National Labs 
to submit technology proposals to be considered and selected for discretionary funding. After a thorough 
review and down selection process, the following projects were selected. 

Project Laboratory 
Abatement of Mercury and Iodine in WTP LAW Off-Gas Streams - PNNL80673 PNNL 
The Behavior of Non-pertechnetate Forms of Technetium in Grout – PNNL82180 PNNL 
Demonstrating Removal, Deployment, and Immobilization of Technetium and Iodine from Actual 
Hanford Waste – PNNL80668 PNNL 

Deployment of In-Line Sampling in Tank Farms – PNNL82209 PNNL 
Fixative Spray Alternative for Grout Facility D&D - PNNL82182 PNNL 
Increased Hanford Tank Sidewall Integrity Inspections with Robotic Guided Wave & Magnetic Flux 
Leakage Sensors – PNNL82245 PNNL 

Mitigation of Contaminant Release from Residual Tank Waste – PNNL82202 PNNL 
Monitoring with Spectral Induced Polarization. PNNL82212 PNNL 
New Tools to Estimate Vertical Contaminant Concentration Profiles in Aquifers. PNNL82201 PNNL 
Optimizing Tc-99 and Cr(VI) Retention in Grouts Using Ferrous Iron – PNNL82184 PNNL 
Ultrasonic Denitrification of Radioactive Waste Streams - PNNL82188 PNNL 
FY23 National Laboratory Mission Support SRNL 
Analyte Specific Sensor Development for Long-term Monitoring of Soil and Groundwater SRNL 
CCIM Processing Alternatives for High-Risk Fuel Groups SRNL 
Coatings for Bubbler Life-Extension SRNL 
Consolidated Waste Glass Database SRNL 
Continuous Improvement of Cement Waste Form Technology - Measurement of Ultra-Low Relative 
Permeability for Grout SRNL 

Continuous Improvement of Cement Waste Form Technology - Replacement of Fly Ash with Natural 
Pozzolans SRNL 

Disposition Pathways for Non-Aluminum Spent Nuclear Fuel SRNL 
Disposition of Unirradiated Nuclear Materials SRNL 
High Radiation Area Risk Reduction Project - Advanced Technology Applications: Task 1: Program 
Administration; Task 2 - Radiation Resistant Foam Environmental Chamber Testing & Material Cold Test 
Plan; Task 3 - Mercury Analyzer with Meteorological Sensor to Identify Mercury Contaminant Trends 

SRNL 

Large Area Airborne Contamination Monitoring SRNL 
Surface Applied Limestone Gravel to Mitigate Contaminant Transport in the Vadose Zone SRNL 
Remaining Life Prediction of Spent Nuclear Fuel Storage Canisters Exposed to Chloride Induced Stress 
Corrosion Cracking Environments  SRNL 

TMFD Online Alpha Monitors SRNL 
Application of Vitrification Technology to Support Treatment of Fermi-1 Reactor Blanket Material INL 
Technology Maturity Roadmap Development for Intelligent Dry Storage Cask Concepts Using Helical 
Guided Ultrasonic Wave Closure Weld Interrogation INL 

Techniques to Evaluate the Migration of Chromium in the Unsaturated Zone in Response to Intense 
Infiltration Events: A LANL Case Study LANL 

Self-Propelled Interior Inspection of Networks of Small Pipes (SPIINe) SNL 
Development of an Advanced Non-Destructive Examination Aerial Inspection System for Long-Term 
Surveillance of Concrete Structures and Repositories Across the DOE Complex FIU  

Many of these projects directly correlate to Technology Needs identified herein. Technology Needs that are 
receiving funding for work at the National Labs are annotated as such in their respective Catalog Sheets. 
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Additionally, in June of 2023, DOE announced its interest in receiving proposals in support of the acceleration 
of the Hanford Tank Waste cleanup mission. This solicitation requested National Lab lead interdisciplinary 
teams submit proposals that address opportunities in five focus areas: 1) Waste Retrieval, Transport and 
Closure, 2) Waste Pretreatment. 3) Waste Immobilization and Disposal, 4) Secondary Waste Treatment, and 5) 
Mission Enablers. On March 8, 2024 the DOE announced the 13 projects that were awarded funding below. 

Project Laboratory 
Enabling High-Level Waste Sludge Delivery Through In-tank Processing in the Southeast Quadrant 
of the Hanford Tank Farms 

PNNL 

Expand High-Level Waste Glass processing Envelope PNNL 
Developing a Hanford Grout Modeling Framework and Property Database for Performance 
Assessments 

PNNL 

Real-time Liquid/Slurry Waste Sampling & Analysis: With User Interface for Comprehensive Data and 
Uncertainty Analysis 

PNNL 

Integrity Monitoring and Assessment, Prediction, Repair, and Corrosion Control of the Hanford 
Storage Tanks 

SRNL 

Efficient Electrochemical Denitration and Caustic Generation System for Direct-Feed Waste 
Pretreatment to Accelerate the Hanford Mission and Operations 

SRNL 

Direct Stabilization of Low-Activity Waste with Advanced Engineered Cellular Magmatics SRNL 
Technoeconomic Optimization of Hanford Tank Waste: A Data Driven Approach to Inventory, 
Logistics and Disposition 

SRNL 

The Surface Chemistry of Plutonium Oxide for Waste Pretreatment ANL 
Digitally Optimized Autonomous Guided Vehicles for Hanford Waste Tank Handling INL 
Dry Retrieval of Tank Waste LANL 
Real-Time In-Line Monitoring for Hanford Tank Waste Treatment LANL 
Improved Fundamental Understanding of Aluminum Chemistry and Interactions of Aluminate Anion 
with Co-Anions: Applications to In-tank and At-tank Pretreatment of Hanford Tank High-Level Waste 
Sludge 

SNL 
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7.0 FUTURE TECHNOLOGY NEED DESCRIPTIONS 
This section lists those proposed technology needs that are not currently targeted as near-term needs. This 
means the technology need is still recognized as a need; however, it is not being pursued for development in 
FY25 or FY26. A technology need may be unpursued for a variety of reasons, including limited available 
funding and lack of urgency. These technology needs are listed in table format for each of the five basic 
functional areas. Catalog sheets for these technology needs are one page each and can be found in 
APPENDIX A. 

 
 

Table 6-1. Future MTW Technologies 
 

TEDS # Title 
MTW-13 Improve Liquid Observation Well Data Acquisition 
MTW-20 Improve Visual Inspection 
MTW-40 Improve Sampling Methods of Head Space 
MTW-50 Additional Tank Space 
MTW-57 Predicting Behavior of Mercury in EMF 
MTW-71 Improve Best-Basis Inventory with TWINS Database 
MTW-74 Measure Liquid Loss from Evaporation 
MTW-75 Reduce or Eliminate Equipment Contamination 
MTW-77 Tank Supernate Shielded Sampler 
MTW-78 In-Tank Volumetric Nondestructive Examination 
MTW-80 Automated Visual Recognition Wireless Remote Video Monitoring 
MTW-86 
MTW-88 
MTW-90 
MTW-91 
MTW-93 
MTW-102 
MTW-103 
MTW-105 
MTW-106 
MTW-107 
MTW-108 
MTW-109 
MTW-110 
MTW-111 

Protective Measures for Waste Transfer System Lines 
Liquid Air Interface Sampler 
Water/Waste Volume Measurement for 242-A C-A-1 Vessel 
Tank-Side Waste Evaporation 
Cs Online Monitoring for TSCR 
Single-Shell Tank Leak Detection and Monitoring 
Transferline Refurbishment 
Critical Deposition Velocity for Slurry Transport in Pipelines 
Sludge Properties Studies 
Retrieved Solids Settling 
Tank Mixing Heat Modeling 
Settled Solids Layer Characteristics 
Settling Solids Interface Measurement 
Mechanical Sampler Handling System 

 
 

 
Table 6-2. Future RTW Technologies 

TEDS # Title 
RTW-10 Hose in Hose Transfer Line (HIHTL) Material Properties 
RTW-17 Assess Deep Sludge Pump Reliability for DST Mixer & Transfer Pumps 
RTW-19 Removal of SR-90 and TRU 
RTW-21 Improve ESP - A Thermodynamic Modeling Program 
RTW-23 Waste Transfer Pipe Unplugging 
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RTW-27 Improved Solubility Modeling 
RTW-39 Risk Informed Tank Retrieval Modeling Optimization 
RTW-52 Barrier Technology 
RTW-53 Improved Configuration Documentation 
RTW-55 Low Volume Addition Retrieval 
RTW-56 Technology to Support Risk-Based Retrieval & Closure 
RTW-57 Plutonium/Absorber Mass Ratios Measurement 
RTW-58 Tank Crust Sampler 
RTW-59 Retrieval of Sludge from Miscellaneous Underground Storage Tanks 
RTW-60 Small Volume Liquid Waste Retrieval Capability for MUSTs 

 

Table 6-3. Future PTW Technologies 

TEDS # Title 
PTW-40 Simplified HLW Flowsheet 
PTW-42 High-Level Waste Direct Vitrification – Condensate Treatment 
PTW-45 Operations Productivity & Analysis Tools 
PTW-46 Advance CH-TRU Tank Waste Treatment Technologies 
PTW-48 Prevention of Hydrogen Gas Buildup 
PTW-49 Feasibility of Removing Nitrates from the LAW Feed 
PTW-50 High-Level Waste Solids Segregation 
PTW-51 Nitrite-Hydroxide Solubility to Determine Aluminum Solubility in DFLAW 
PTW-53 DFLAW Process Operational Troubleshooting 
PTW-56 Treated Waste Concentration/Evaporation 
PTW-57 In-Tank Solids Suspension 
PTW-58 Solids Settling Rate Determination/Solids Washing Techniques 
PTW-60 Particle Size Reduction 
PTW-61 In-line Slurry Sampling System Development 

 

Table 6-4. Future DTW Technologies 

TEDS # Title 
DTW-11 Integrated Disposal Facility Risk Budget Tool Monitoring 

 

Table 6-5. Future MW Technologies 

TEDS # Title 
MW-13 Transportation Requirements for New Equipment Disposal 
MW-15 At-tank Technetium and Iodine Removal & Disposition 

 

Technology needs that have been overcome by events, developed and implemented, or otherwise deemed 
no longer in need of development, are considered Retired. A list of Retired TEDS along with retirement 
criteria can be found in APPENDIX B. 
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8.0 INNOVATIONS 
In addition to the technology development activities, H2C regularly supports the Hanford operations by 
producing many unique tool designs designated here as Innovations. These Innovations are projects 
undertaken by various project engineering groups that do not require prolonged development activities. 
Many of the Innovations are commercially available items that are modified in some way for use in the unique 
Hanford environment. Innovations range from modified manual extended reach tools to more advanced 
robotic systems. Below are descriptions of innovative projects undertaken by the previous DOE Prime 
Contractor to operate the Tank Farms, Washington River Protection Solutions in FY24. 

8.1 Robotic Oil Extraction System 
The obsolete pump in AP-02A required removal of held up hydraulic fluid (oil) to meet disposal regulations. 
No design features existed on the pump that allowed the fluid to be drained in an expedient manner. The 
fluid was held up in multiple steel-reinforced hoses in an unknown orientation with very limited access. A 
robotic system was developed that allowed workers to make precision incisions in the hydraulic hoses and 
drain the fluid remotely during pump extraction from the tank. The system consisted of an industrial robotic 
arm, high-precision spindle, and support equipment. The robotic arm provided workers the flexibility to deal 
with the unknown orientation of the hoses and perform the draining operations completely remotely. 

 

Figure 8-1. Robotic Oil Extraction System 
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9.0 SUMMARY, SUCCESSES, AND CONCLUSIONS 
HFO is responsible for managing and completing the HTWTM, which is comprised of both the Hanford Site 
Tank Farms operations, managed by H2C, and the WTP, being constructed by Bechtel National Inc. The 
HTWTM is to accomplish the following:  

 Safeguard and safe management of over 56 Mgal of chemical nuclear waste stored in Hanford Tanks 
 Retrieve and treat the waste 
 Achieve safe waste disposition to protect the Columbia River and the environment 

To reduce the risk and cost associated with these objectives, new technologies are regularly implemented.  
The identification of these technologies comes from a variety of sources, collected and prioritized in this 
Roadmap. 

9.1 Summary 
The Roadmap catalogs technology elements in TEDS for evaluation for each of the ITDC process or functional 
areas.  These TEDS capture specific issues and potential approaches involving the development of new 
technology or innovative application of existing technology to accelerate threat reduction and reduce life 
cycle costs.  This information is intended to support the FY planning and National Laboratory contracting 
processes to ensure that HTWTM technology needs are supported as necessary. In addition, the Roadmap 
provides a basis for strategic planning by identifying opportunities to use technology solutions to enhance 
mission efficiency. 

9.2 Successes 
Recent notable technology development accomplishments: 

 DTW-10: H2C is managing the Test Bed Initiative (TBI) design, installation, testing, and performing 
operation of the TBI equipment. Performance validation testing has been completed through a 
Factory Acceptance Test by the equipment fabricator. The waste, pre-treated by the TBI system, has 
been collected and shipped offsite for immobilization. 

 MTW-11: The guidedwave phased array (GWPA) sensor used in the Remote Air-slot Volumetric 
Inspection System (RAVIS) completed all qualification testing. A field demonstration of the sensor is 
scheduled for FY25. 

 MTW-77: In a partnership with Atkins, the Hedgehog III, a sample transport system, was designed, 
fabricated and Department of Transportation (DOT) 7A certified in FY22. To date, three have been 
procured and several more are planned to be procured by H2C Tank Farm Projects in the near future. 

 DTW-08: Additional Glass and Grout sample waste forms were fabricated and deployed in the 
Lysimeter facility for long term observation. Quarterly samples have been taken and are being 
analyzed. 

 DTW-02: Washington River Protection Solutions in partnership with HLMI, developed a novel method 
for analyzing organics in waste samples called stir bar sorptive extraction (SBSE). The inherent 
advantages of SBSE, such as small sample requirement, little solvent use, and ease of application 
make it easy to apply multiple extraction methods in one analysis batch, with the potential to 
significantly reduce overall sample analysis time. This method has received Ecology approval and is 
currently working through the necessary evaluations to be deployed as an approved analysis 
technique. 
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• MTW-92: The Cold Spray tank refurbishment system underwent multiple successful performance 
demonstrations culminating in successful achievement of a PBI demonstrating field readiness. A Field 
demonstration is scheduled for FY25. 
 

9.3 Conclusions 
A revision of this Roadmap occurs annually. The revision is developed in a systematic manner to facilitate 
sound strategic, programmatic, and fiscal planning regarding existing technology gaps in the HTWTM. Expert 
personnel are solicited for input from each of the five functional areas of the flowsheet. Input is provided in 
standardized TEDS format to ensure consistent reporting. 

Based on TEDS input, the technology needs may be tied to projects or require development. As the HTWTM 
mission consists of many interwoven, interdependent unit operations, a technology gap or need in an 
upstream unit operation can cause impacts throughout many functional areas. The Roadmap reconciles 
individual technology development activities and combines efforts where possible. This process has been 
enabled in large part due to efforts of National Laboratory testing and development to meet the growing 
needs of Hanford to safely treat and dispose of the stored waste. 
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APPENDIX A BALANCE OF TECHNOLOGIES CATALOG SHEETS 
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A.1 Manage Tank Waste 

The following are the one-page catalog sheets of the balance of the MTW TEDS.
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A.2 Retrieve Tank Waste 

The following are the one-page catalog sheets of the balance of the RTW TEDS.
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A.3 Process Tank Waste 

The following are the one-page catalog sheets of the balance of the PTW TEDS.
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A.4 Manage Waste 

The following are the one-page catalog sheets of the balance of the MW TEDS.
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A.5 Dispose Tank Waste 

The following are the one-page catalog sheets of the balance of the DTW TEDS
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TEDS ID: DTW-11 

TECHNOLOGY NEED 

H2C Hanford Tank Waste 
Operations & Closure 

CHIEF TECHNOLOGY OFFICE 

Timetable: > 5 Years 

Software development is needed to allow the waste generator to accurately input radionuclide and chemical 

inventory data directly into the Waste Management Information System (WMIS) and have the software verify 

the data input is within the limits of the waste profile. This need applies to both immobilized low-activity 

waste (LAW) glass and secondary waste streams. 

TECHNOLOGY SOLUTION 

Provide a software to more accurately track radionuclide, chemical inventory, and physical properties of the 

containers to efficiently manage the disposal of LAW in the Integrated Disposal Facility (IDF). This technology 

solution must interface with WMIS to more effectively manage the IDF waste acceptance process. 

Integrated Disposal Facility LAW Canisters 

THREATS AND OPPORTUNITIES 

RPP-0047-T: Supplemental LAW Radioactive Secondary Solid Waste Not Able to Be Treated or Disposed as 

Planned 

Contractor: Tim Wintle 

Phone: (509)373-1689 

Email: timothy_ e _ wintle@rl.gov 
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APPENDIX B TEDS RETIREMENT SUMMARY 
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The Roadmap is a living document. It is updated on an annual basis or as conditions warrant. As work has 
progressed, several TEDS sheets have been “retired.” Reasons for retirement can be as follows;  

• No longer needed – Risk no longer exists 
• No longer needed – mission need changed 
• Reclassified as non-technology Development 
• Combined with another TEDS 
• Deemed unsuccessful – no longer pursued 
• Risk accepted - need has been met 

TEDS that have been retired are captured on Catalog sheets similarly to TEDS that are Near-Term or Future. 
The following are the one-page catalog sheets for retired TEDS. 
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H2C Hanford Tank Waste 
Operations & Closure 

CHIEF TECHNOLOGY OFFICE 

TEDS ID: MTW-85 Reason No Longer Needed - Mission Need  Changed

TECHNOLOGY NEED 

Improved non-contact inspection methods that expand facility integrity knowledge are of high interest. 

Current noncontact methods deployed are limited to various visual inspection camera systems. Expansion of 

the inspection toolset to include system such as a highly accurate and precise compact laser profilometry 

system would allow better characterization of surface topography at target inspection locations. Possible 

applications for such a technology includes the concrete dome and liner wall of single-shell tanks, the region 

above the liquid surface within double-shell tank primary containment and the annulus of double-shell tanks. 

Use in these environments would provide additional understanding not currently possible with a camera, 

including size and depth for observed surface anomalies. 

NEED RESOLUTION 

There are multiple laser scanners already in use for inspecting the interior of tanks that are continually being 

improved. These laser scanners are well suited for understanding the general condition within a tank. It has 

been determined that highly detailed information on surface condition is not a useful level of information in 

the SSTs and DSTs have numerous UT-based technologies that would be the preferred method of inspection. 

Compact Laser Profilometry System 

THREATS AND OPPORTUNITIES 

DSTl24-0001-T: DST Failure 

SSTl24-0001-T: SST Failure 

Contractor: Shawn Campbell 

Phone: 

Email: 

(509) 373-9479 

shawn_t_campbell@rl.gov 
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H2C Hanford Tank Waste 
Operations & Closure 

CHIEF TECHNOLOGY OFFICE 

Reason: No Longer Needed - Risk No Longer Exists 

TECHNOLOGY NEED 

There is a need for a custom Laboratory Information Management System to create efficiencies and improve 

accuracy of the data entered into and used by the lab. The system currently employed is aged and introduces 

room for human performance errors. 

NEED RESOLUTION 

Management has decided to go another direction. 

THREATS AND OPPORTUNITIES 

Contractor: Dutch Dutcher 

Phone: (509) 373-1104 

Email: elliott _b _ dutcher@rl.gov 

TEDS ID: MTW-116 
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H2C Hanford Tank Waste 
Operations & Closure 

CHIEF TECHNOLOGY OFFICE 

TEDS ID: PTW-28 Reason Risk Accepted Need Has Been Met 

TECHNOLOGY NEED 

The strategy is to provide Tank Operations Contractor (TOC) with tools to improve facility status control, the 

quality of their communications and reduce the time required to determine the status of the facility. 

Examples of the tools being employed are: 

1. Operations Tracking Tools (OPS Tracker)- Gather the status of completed and non-completed.

2. Maintenance Work Tools - Work package and Round Sheets and with filtering options Operations.

3. Electronic Turnover - Provides shift personnel a web platform to document the plant status at shift

turnover. 

4. Limiting Condition of Operation (LCO) Tracking Program - Shows when the LCO was entered and lists the

Required Actions and time needed to exit the LCO. 

5. Electronic Rounds - Provides Operators hand-held data collection devices, which eliminates data

transcription errors and provides instant feedback for out of specification readings. 

6. System Deviation - Shows all active temporary modifications, bypasses and logbook instructions.

7. Survey Maps - Provides the ability to display and update electronic radiological maps for each tank farm.

NEED RESOLUTION 

The need for operational efficiency within the Tank Operations (TOC), strategic initiative 
integrated tools designed to improve facility status control, communication quality, and 
operational responsiveness has been met through the development of a new set of HPI 
improvement tools. New tools include a PI Core Sight Display, Alarm & Analysis Tracking Tool, 
Industrial Hygiene Communications Board Kiosk, and Laboratory Information Status Board.

Alarm & Analysis Tracking Tool 

THREATS AND OPPORTUNITIES 

WRPSC-0010-T: Complex Integration of Field Work 

WRPSC-0011-T: Secondary Solid Waste Management LTA (Tank Farms and WTP) 

Contractor: Mark Roberts 

Phone: 

Email: 

(509) 376-4852

mark_a_roberts@rl.gov 
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H2C Hanford Tank Waste 
Operations & Closure 

CHIEF TECHNOLOGY OFFICE 

TEDS ID: PTW-55 Reason No Longer Needed - Risk No Longer Exists

TECHNOLOGY NEED 

RPP-44491 identifies the need for operational flow sheeting software that is dynamic, uses a rigorous 
thermodynamic database, is supported commercially and contains an accurate representation of Waste 
Treatment and Immobilization Plant (WTP) operating logic so that transient behavior is predicted correctly. 
This has been expanded to include the need for a dynamic chemical process model of tank-side cesium 
removal (TSCR) and the Effluent Treatment Facility (ETF). 

NEED RESOLUTION 

Support for DFLAW modeling software will always be needed and is considered 'routine' maintenance. The 
integral role that Direct Feed Low-Activity Waste {DFLAW) modeling software plays in the operational efficacy 
and safety of processes such as the Tank Side Cesium Removal (TSCR), Effluent Treatment Facility (ETF), and 
the Waste Treatment and Immobilization Plant (WTP) has been highlighted. 

THREATS AND OPPORTUNITIES 

DFLAW-0232-T: WTP Radioactive Dangerous Liquid Effluent Composition LTA 
DFLAW-0106-T: Staged Treated LAW Feed to WTP Does Not Meet Waste Acceptance Criteria for Cesium-137 
DFLAW-0075-T: Secondary Liquid Waste Volumes are Higher than Expected 
DFLAW-0363-T: WTP LAW Throughput is Less Than Adequate 
DAORR-0023-T: Complex Integration of Operations 

8��a°c°tt T: j�a��- �4etf3a\1i11FJC,moval (TSCR) and Waste Feed Deliver (WFD) Systems Unable to Meet
WTP Feed Demand during Operations 
Phone: (509) 373-0139

Email: jennifer_a_kadinger@rl.gov 
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H2C Hanford Tank Waste 
Operations & Closure 

CHIEF TECHNOLOGY OFFICE 

TEDS ID: MW-12 Reason No Longer Needed - Risk No Longer Exists

TECHNOLOGY NEED 

Regulations require waste to be tracked and managed. The Solid Waste Information and Tracking System 

{SWITS) is currently used by all contractors to track and manage waste. SWITS needs to be upgraded to 

handle the waste generated by the Waste Treatment and Immobilization Plant {WTP). 

NEED RESOLUTION 

The implementation of the Solid Waste Information and Tracking System (SWITS) with both the Waste 

Treatment and Immobilization Plant (WTP) and the Central Plateau Cleanup Company (CPCCo) was achieved 

by prolonging SWITS' application to include WTP through user and location additions, eliminating the need 

for further development. Both CPCCo and WTP now actively use SWITS, rendering additional upgrades 

unnecessary. 

Sa 

SW/TS Database Menu 

THREATS AND OPPORTUNITIES 

WRPSC-0010-T: Complex Integration of Field Work (TOC) 

Contractor: Douglas Swenson 

Phone: 

Email: 

(509) 373-9279 

douglas_swenson@rl.gov 
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H2C Hanford Tank Waste 
Operations & Closure 

CHIEF TECHNOLOGY OFFICE 

TEDS ID: DTW-14 Reason No Longer Needed - Mission Need  Changed

TECHNOLOGY NEED 

Multiple DOE laboratories and contractors are developing and testing cementitious formulations for 

solidifying a variety of liquid and solid wastes. A central repository for this information along with a web 

accessible database interface is needed to facilitate access. 

NEED RESOLUTION 

This is currently being funded by DOE EM HQ with PNNL developing the database. The contact is Dr. Matt 

Asmussen (matthew.asmussen@pnnl.gov). 

THREATS AND OPPORTUNITIES 

DFLAW-0363-T: WTP LAW Throughput is Less Than Adequate 

DFLAW23-0363-T: WTP LAW Throughput is Less Than Adequate 

Contractor: Rodney Skeen 

Phone: 

Email: 

(509) 372-0501 

rodney_s_skeen@rl.gov 
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