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2020 Highlights 
Retrieval Highlights 
• Completed Tank AX-102 waste retrieval operations to Limits of Two Technologies in January 2020. 

 
• Removed and disposed of seven major long length components to prepare A/AX-Farm tanks 

waste retrieval system installation.  
 

• Completed installation and testing of the AX-104 waste retrieval system and commenced 
operations in December 2020.  Waste retrieval operations are expected to complete in early 
2021. 

 
• Began installation of the AX-103 waste retrieval system with installation of two of the three 

sluicers installed in December 2020.  Waste retrieval operations in AX-103 are expected to begin 
in summer 2021.  

 
• Completed testing and turned over to Operations the new A Farm ventilation system.  This system 

includes the two new exhausters, ventilation ducting, and valving manifold.  Active ventilation of 
the A Farm single-shell tanks (SST) was achieved in March 2020. 

 
Closure of Waste Management Areas 
• Draft DOE O 435.1 Tier 1 (Waste Management Area [WMA] C) and Tier 2 (C-200 Series Tanks) 

Closure Plans are still under review by the U.S. Department of Energy (DOE). 
 

• A final Technical Evaluation Report on the Draft Waste Incidental to Reprocessing (WIR) 
Evaluation for WMA C was received from the U.S. Nuclear Regulatory Commission (NRC) in 
May 2020.  

 
• Resolution of Washington State Department of Ecology (Ecology) comments on three of four 

Hanford Federal Facility Agreement and Consent Order (TPA Agreement) Performance 
Assessment (See Appendix I in Attachment 2 – Tri-Party Agreement [TPA] Action Plan) documents 
related to landfill closure of WMA C was completed and all analyses and related supporting 
documentation was submitted to DOE for final clearance and public release  while the closure 
permitting process moves forward. 

 
• Resolution of Ecology comments on the Resource Conservation and Recovery Act of 1976 Tier 1 

(SST Framework), Tier 2 (WMA C), and Tier 3 (241-C-200 Series Tanks) Closure Plans has continued 
while the closure permitting process moves forward.  

 
• 241-C-200 Series Tank grout testing of a highly-flowable grout and a bulk fill grout for use in 

closure of the C-200 Series Tanks was completed in fiscal year (FY) 2020.   
 
• Planning for field characterization of the contents of the 241-C-301 Catch Tank continued.  Critical 

information to support future sampling, retrieval, and closure activities was obtained. Sludge and 
liquid sampling is planned for FY 2021. 
 

• Performed an initial feasibility study on access of the CR Vaults Tank Investigations  for future 
sampling campaigns. 
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• Preliminary sampling results from five direct push locations for the first WMA A-AX focus area in 

the area around tanks 241-A-104 and 241-A-105 were received. 
 

• Field work was initiated for soil sampling in the second WMA A-AX focus area in the southwestern 
area of 241 A-Farm.  

 
• Work started on finalizing the RPP-RPT-60227, Data Quality Objectives for Vadose Zone 

Characterization at WMA A-AX. 
 
Tank Side Cesium Removal 
• A significant milestone for ultimate waste vitrification occurred in September when the Tank Side 

Cesium Removal system was moved from its fabrication site in Richland to AP Farm where it will 
perform its mission of pretreating waste bound for vitrification. This major accomplishment 
significantly changed the landscape at AP Farm, despite the slowdown created by the Coronavirus 
Disease 2019 pandemic.  
 

• Testing this year showed the system removes radioactive cesium and solids as intended. Tests 
also confirmed that mechanical, electrical, and instrument systems work properly. Completing 
acceptance testing was the culminating achievement of 18 months of design and fabrication. 
Training of cesium removal system operators has begun, and maintenance workers are being 
familiarized with the system. 

 
Performance Assessments  
• The independent consultative review by the NRC of the DOE O 435.1 Performance Assessment 

(RPP-ENV-58782) (i.e., one of the four Tri-Party Agreement Performance Assessments – See 
Appendix I in Attachment 2 – TPA Action Plan) for WMA C and the complementary Draft WIR 
Evaluation as a part of its consultation with DOE on the WIR-related decisions at WMA C was 
completed in May 2020.   
 

• The FY 2019 Annual Summary Report for the DOE O 435.1 Performance Assessment for the 
Integrated Disposal Facility (IDF) was completed in March 2020.  Upon completing their review of 
the Annual Summary Report in September 2020, DOE concluded that all conditions in the IDF 
Operating Disposal Authorization Statement had been satisfied. 
 

• An independent review of the DOE O 435.1 Performance Assessment for the Integrated Disposal 
Facility (RPP-RPT-59958 Revision 1A) and the complementary Draft WIR Evaluation for vitrified 
LAW disposed onsite at the IDF by the NRC as a part of its consultation with U.S. Department of 
Energy, Office of River Protection on the WIR-related decisions at IDF was initiated in June 2020.  
A Request for additional information was provided by NRC to DOE in November 2020.  The 
Ecology and the public also provided comments on the Draft WIR Evaluation and IDF Performance 
Assessment in November 2020. 

 
• The DOE Low-Level Waste Disposal Facility Federal Review Group completed a consultative 

review of the preliminary DOE O 435.1 Performance Assessment for WMA A-AX (RPP-ENV-61497) 
in April 2020.  Revisions to the preliminary Performance Assessment to address Low-Level Waste 
Disposal Facility Federal Review Group comments were completed in September 2020. 
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• Tri-Party Agreement milestones for a DOE O 435.1 Preliminary Performance Assessment and 

Preliminary Closure Analysis (i.e., two of four TPA Agreement Appendix I Performance Assessment 
documents - See Appendix I in Attachment 2 – TPA Action Plan) for WMA A-AX were completed, 
and the documents were cleared for public release and transmitted to Ecology and U.S. 
Environmental Protection Agency. 
 

• Additional model development for simulating past leaks from SST 241-A-105 in support of another 
one of four TPA Agreement Appendix I Performance Assessment documents (see Appendix I in 
Attachment 2 – TPA Action Plan) was completed in November 2020. 

 
Interim Measures and Surface Barriers 
• Interim surface barriers have been constructed at T, TY, and SX Tank Farms.  An interim surface 

barrier is currently under construction at TX Tank Farm.  Monitoring of some interim surface 
barriers is ongoing and the results are being reported annually.   
 

• Design of an interim surface barrier for U Tank Farm is currently under development. 
 
• Sampling plan RPP-PLAN-63698, Field Sampling and Analysis Plan for Soil Samples in Support of 

Interim Measures at 241-U Tank Farm, was developed. 
 

 
 
 

5.0 Environmental Restoration and Waste Management 
 
 
Environmental restoration and waste management activities continued on the Hanford Site during 2020. 
The following sections describe ongoing cleanup, remediation, facility decommissioning, waste 
management operations, underground waste storage tank status, construction of the Hanford Tank 
Waste Treatment and Immobilization Plant (WTP) and its associated facilities, and research activities 
related to waste cleanup. 
 
 
5.1 Site Remediation 
 
This section describes ongoing cleanup and remediation activities, as well as information regarding the 
transition of Hanford Site facilities from stabilization to surveillance and maintenance (S&M) and 
eventual decommissioning. Decommissioning activities include the interim safe storage of plutonium 
production reactors and deactivation and decommissioning of facilities in the 100, 200, 300, and 
400 Areas and ancillary reactor facilities. 
 
As of 2020, all deactivation, decommissioning, decontamination, and demolition activities in the 
100 Area have been completed with the exception of a portion of the 100-K Area. 
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5.1.1 River Corridor 
In 2020, waste site remediation within the River Corridor was primarily focused in the 100-K Area and 
300 Area, and details on these activities are summarized in the following two subsections.  More than 
85% of the accepted Waste Information Data System (WIDS) waste sites in the River Corridor have been 
cleaned up under a record of decision (ROD) and/or interim remedial action ROD as further described in 
DOE/RL-2016-01, Hanford Site Fourth CERCLA Five-Year Review Report. 
 
5.1.1.1 100-K Basins 
SA McMahand 
The 100-K Area (Figure 5-1) remediation activities included waste site remediation, cleanout of the 
105-K West Basin, and groundwater pump-and-treat operations (Figure 5-2). The K-West Basin is the 
only remaining operating nuclear facility, as explained below. The K-West Basin is undergoing cleanout 
that involves removing radioactive contaminated sludge and debris as a precursor to facility deactivation 
and demolition. For nearly 30 years, the basins stored 2,300 tons (2,100 metric tons) of N Reactor spent 
fuel and a small quantity of slightly irradiated single-pass reactor fuel from other Hanford Site reactors. 
In October 2004, the major cleanup effort to remove the fuel from the K-East and K-West Basins was 
completed. 
 
This fuel corroded during storage and the fuel washing and packaging process left behind approximately 
989 ft3 (28 m3) of sludge, which was removed and transported to T-Plant for dry storage.  As part of the 
Sludge Treatment Project, the garnet filter media will be removed and transported for interim storage at 
T-Plant pending its treatment/disposal.  The garnet filters are an integral part of the Integrated Water 
Treatment System (IWTS) in the 105-K West Basin.  The three garnet filter vessels are annular in design 
with a 40-in. (102-cm) diameter inner vessel housed within a 72-in. (183-cm) diameter outer vessel shell.  
The deep bed filter vessels are filled with three layers of different grades of sand, called filter media.  
Each vessel contains about 80 ft3 (2.27 m3) of filter media.  The bottom layer, which covers the filter 
outlet screen, uses approximately 25 ft3  (.71 m3) of very coarse sand.  The coarse sand contains sand 
particles predominately in the 6 to 10 mesh range.  This layer protects the outlet screen and provides a 
foundation bed for good water distribution during normal and backwash operations.  The second layer 
of sand is approximately 30 ft3 (.85 m3) of a very fine, almandite garnet with a nominal size of 80 mesh.  
The top layer of media is 25 ft3 (.71 m3) of fine sand with a size of about 60 mesh.  The three layers 
provide a depth filtration process in which the larger sludge particles are trapped above or in the upper 
layer of media with subsequently smaller particles trapped deeper in the bed.  The garnet layer is where 
the smallest particles are captured.  A filter of this design has a nominal 5-µm filtration capability.  The 
IWTS was designed to provide treated water to support fuel retrieval and sludge removal activities, 
maintain water clarity in the basin, and remove radioactive particles and ions from the basin.   
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Figure 5-1.  Aerial View of 100-K Area Looking North (Left: 2010; Right: 2020).  

 

 
Figure 5-2.  100-K Soil Remediation Activities.  105-KE Reactor Building is East of the Dig Site. 

 
100-K Area Remediation Progress and Accomplishments (2020) 

 
• An inventory of well-characterized 105-KW Basin sludge samples are being maintained for the site to 

enable testing of future treatment options.  Conducting alternatives analysis, engineering 
evaluations, and process development and process/unit operation validation tests will continue 
these functions as the overall project progresses toward final sludge treatment and disposition. 
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• The 105-KW Basin floor sample analysis was conducted to determine the relationship of transuranic 
(TRU) activity with cesium activity.  TRU activity consists of alpha particle emissions from nuclides 
heavier than uranium (predominantly plutonium and americium) with a half-life greater than 
20 years that cannot be directly measured underwater.  By knowing the ratio of TRU activity to 
cesium activity, dose rate measurements that determine cesium activity are used to quantify the 
prevailing TRU activity.  The Pacific Northwest National Laboratory (PNNL) completed analysis of 
cores collected from the basin floor.  This information, when coupled with dose rate measurements 
of the floor, cleared of residual redeposited solids, serves to characterize the entire basin concrete 
floor substrate including its painted surface coating.  Wall surveys have also been completed that 
serve to characterize the vertical surfaces of the basin concrete structure.  Collection of samples of 
redeposited solids were collected and analyzed by the 222S Laboratory.  These results indicated a 
high degree of variation in the prevailing TRU-activity to cesium-activity ratio.  As such, additional 
sampling of floor solids is planned to enable final characterization of the entire 105-KW Basin floor, 
wall, and redeposited solids source term recognized by a formal Environmental Restoration Disposal 
Facility (ERDF) compliance calculation.  This calculation, required to demonstrate satisfaction of 
105-KW Basin End-Point Criteria for below water debris prior to basin dewatering, demonstrates 
that rubble generated by basin demolition will be acceptable for disposal at ERDF.    
 

• Additional fragments of irradiated uranium were discovered in the 105-KW Basin after 
containerization of sludge.  This material is expected to be uniquely useful relative to future process 
testing for Phase 2 of the sludge treatment project, as well as supporting research and development 
pursuant to employment of Non-Destructive Assay characterization methods in the underwater 
setting.  PNNL has developed a plan to receive, repackage, and analyze a sample of fragment 
material.  Sample excess will be monitored until it is used and consumed through Phase 2 testing.  
Planning for fiscal year (FY) 2021 includes fragment size reduction and conditioning necessary to 
collect the sample for PNNL analysis and configure a source for a gamma ray measurement camera 
currently deployed in the basin.  
 

• In 2020 the testing of Garnet Filter Media Retrieval and training of the operators was completed at 
the Maintenance and Storage Facility (MASF).  The system was installed and tested in the 105-KW 
Basin in preparation for readiness assessment and processing to occur in 2021.   
 

• Demolition of the 166-KE Fuel oil bunker started and will carry over into 2021.  
 

• Continued groundwater pump-and-treat operations.  In addition to these operations, the following 
actions were also conducted for the 100-K Area groundwater. 
 

• Numerical feasibility evaluations are being performed to assess the ability of electrical resistance 
tomography (ERT) to monitor the performance of planned soil-flushing activities at the 100-KE Area. 
The spatial and temporal resolution, design requirements (e.g. number and spacing of electrodes), 
and technical limitations are being evaluated.  This will provide the technical basis for successfully 
implementing ERT monitoring technology to soil flushing and ultimately lead to improved 
operational efficiency and Performance Assessment (PA) of these remedial activities. 
 

• Continued implementation of the soil-flushing treatability test to address a continuing source of 
hexavalent chromium groundwater contamination. The treatability test used soil flushing, or the 
application of clean water, to mobilize residual Chromium Dioxide hexavalent chromium  in the 
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vadose zone where it continues to produce groundwater contamination above applicable standards 
into groundwater where the KW pump-and-treat system can remove it to reduce the time required 
to achieve cleanup goals through mass removal.  In calendar year (CY) 2020, the KW infiltration 
gallery had discharged approximately 24.5 million gal (163 million L) of water to the soil column near 
the site of the 183.1-KW Headhouse.   
 

• Completed the installation of three additional monitoring wells in early CY 2020. Two of the new 
wells are planned to be converted into extraction wells to support ongoing pump-and-treat 
operations in 2021. 

 
• Completed excavation and load out of contaminated soil and debris at the 116-KE-2 waste site.  

Prepared draft verification work instruction for the U.S. Department of Energy (DOE) and 
U.S. Environmental Protection Agency (EPA) review. 
 

• Continued excavation and load out of contaminated soil and pipeline debris at the 100-K-47:1 waste 
site.  This will continue in CY 2021. 
 

• Started overburden removal at the 100-K-47:2 waste site.  The overburden removal, excavation, and 
load out of contaminated soil and pipeline debris will continue in CY 2021. 
 

• Completed overburden removal and started excavation and load out of contaminated soil and 
debris at the 100-K-60 waste site.  Load out of contaminated soil and debris will continue in CY 2021. 
 

• Started overburden removal, excavation, and load out of contaminated soil and debris at the 
100-K-55:2, 100-K-56:3, and 100-K-96 waste sites.  These activities will continue in CY 2021. 
 

• Started overburden removal at the 100-K-79:7 waste site.  This will continue in CY 2021. 
 
5.1.1.2 300-296 Waste Site 
JA Johanson 
Future activities in the 300 Area will address the demolition of the 324 facility and 300 Area retained 
facilities discussed in DOE/RL-2004-77, Removal Action Work Plan for 300 Area Facilities. The 
remediation of the 300-296 waste site will be performed in accordance with DOE/RL-2014-13-ADD1, 
Remedial Design Report/Remedial Action Work Plan for 300-FF-2 Soils, and the Hanford Site 300 Area 
Record of Decision for 300-FF-2 and 300-FF-5 and Record of Decision Amendment for 300-FF-1 (EPA and 
DOE-RL 2013). 
 
The focus of the project is the remote excavation of the highly contaminated soil beneath the 
324 Building B-Cell.  The 300-296 Remote Soil Excavation Project is designing and procuring equipment 
and components that will be used to remove debris and grout from the B-Cell, cut and remove the B-Cell 
floor, and remotely excavate the highly contaminated soil to establish conditions for demolition in the 
future.  In addition to facility modifications to support the installation of soil removal equipment, 
structural modifications will be performed to underpin the B-Cell to prevent settling during the removal 
of the underlying contaminated soil.  
 
The project scope also includes the utilization of a Mockup of the B-Cell and the Airlock for equipment 
performance validation, training, and proficiency development for operations planned for the 
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324 Building during soil removal.  A Mockup of Room 18, where structural modifications in the 
324 Building are taking place, was added to perform training and work planning. The Mockup will be 
maintained and operated throughout the project to support refresher training, contingency 
development and response planning, and provide spare equipment during operations for any unplanned 
occurrences or challenges.  
 
In November 2019, the 324 Building Disposition Project called a Stop Work for the 300-296 Remote Soil 
Excavation Project due to several contamination events.  A Root Cause Analysis was conducted. In 2020 
a Corrective Action Plan was developed to provide the project with a path forward to resume project 
activities. Due to the shutdown from the Coronavirus Disease 2019 pandemic (COVID-19), the 
development and resolutions of the corrective actions were delayed. Some corrective actions included 
the development and implementation of new 324 Facility-Specific Radiological training and an additional 
mockup for Room 18 (for structural modification work) was added to the 324 Mockup Facility.  Social 
distancing restrictions impacted the development and implementation of the 324 Facility-Specific 
Radiological training classes.  As of December 31, 2020, the Stop Work had not been lifted.  
 
5.1.1.3 300 Area Waste Sites   
Interim stabilization of three waste sites in the 300 Area (300-5, 331-LSLT1, and 331-LSLT2) was 
completed in 2018. The 300-5 site consists of fuel-contaminated soil from previously removed buried 
unleaded gasoline and diesel fuel tanks. The 331-LSLT1 and 331-LSLT2 sites are former waste trenches 
that accepted liquid animal waste. All three of these sites were covered by impermeable barriers to 
prevent water intrusion into the contaminated soil. These waste sites will be remediated when the 
remaining 300 Area facilities are deactivated and removed. 
 
5.1.1.4 400 Area 
SA McMahand and RW Fisher 
The Fast Flux Test Facility (FFTF) is a formerly operating 400-megawatt (thermal) liquid-metal cooled 
(sodium) research and test reactor located in the 400 Area (Figure 5-3). Built in the late 1970s, the 
original mission of the facility was to develop and test advanced fuels and materials and to serve as a 
prototype facility for future Liquid Metal Fast Breeder Reactor Programs. Other missions were also 
pursued. FFTF operated from April 1982 to April 1992 and provided the nuclear industry with significant 
advances in fuel performance, medical isotope production, material performance, and passive and 
active safety systems testing. The reactor was placed in a standby mode in December 1993. After 
multiple studies, a decision was made to complete facility deactivation, including removing all nuclear 
fuel, draining the sodium systems, and deactivating systems and equipment to place the facility in a low-
cost, long-term S&M condition, all of which was completed in June 2009. FFTF remains in long-term 
S&M and routine surveillances are performed annually. 
 
The FFTF decommissioning was included in DOE/EIS-0391, Final Tank Closure and Waste Management 
Environmental Impact Statement for the Hanford Site, Richland, Washington, issued on 
November 12, 2012.  The DOE issued the final ROD on FFTF decommissioning on December 13, 2013 
(78 FR 75913). The decision established that DOE will implement entombment, which will remove all 
above-grade structures including the reactor building. The below-grade structures, the reactor vessel, 
piping, and other components would remain in place and be filled with grout to immobilize the 
remaining radioactive and hazardous constituents. Waste generated from these activities would be 
disposed at an authorized disposal facility.  Bulk sodium inventories would be processed at the Hanford 
Site for use in the WTP.  
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The 437 Building MASF is a multi-purpose high-bay facility supporting mock-up fabrication, engineering-
scale testing, and training of operations personnel.  The MASF complex consists of a main building and a 
two-story service wing.  The main building is 290 ft (88.4 m) long by 95 ft (29 m) wide and provides 
approximately 28,000 ft2 (2,604.3 m2) of area for mockup testing and training.   
 
Major testing and development that took place in MASF in 2020 included the following: 
 
• K-Basin Garnet Filter Media Retrieval  testing, development, and Operations/Construction training.  

Located at K-Basin are multiple filtration systems that require media removal for final closure.  A 
system was developed, tested, and used for training by Operation and Construction personnel at 
MASF.  Production equipment was then fabricated based on final design from this development 
effort and is currently being deployed at the K-Basin.  MASF supported startup and readiness of 
system through configuration and software assistance utilizing the e Engineered Container Retrieval 
and Transport System. 
 

• Supported K-Basin Settler Tank Inspections with unique tooling and borescope systems for 
performing internal piping and tank inspections. 
 

• The 300-296 (324) Project Cell Dam Installation Training was supported with minor tooling 
development, supplied utilities (air/water), and general facility needs (e.g., crane, forklift), when 
requested. (Figure 5-3) 
 

• The Waste Encapsulation and Storage Facility (WESF) W-135 Project completed construction 
installation of a mockup cell structure in support of testing and training on remote equipment to 
support the cesium strontium capsule removal program.  MASF continues to fabricate and install 
mockup equipment in preparation for testing and training. 

 
Also at the 400 Area (outside the FFTF Property Protected Area) is a mammoth structure called the Fuels 
and Materials Examination Facility (FMEF). The FMEF was intended to be a support building for the FFTF 
and the future Liquid Fast-Breeder Reactor Program (Figure 5-4), the FMEF was never used in any kind 
of a nuclear capacity. When the nation abandoned the breeder reactor program, FMEF was also left 
without a mission and remains unused and largely vacant today. 
 
Future activities will address demolition of 400 Area surplus facilities.  
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Figure 5-3.  324 Cell Mockup (foreground), W135 Project Mockup (center), 

 and K-Basin Mockup (far side).  

 

 
Figure 5-4.  Aerial View of the Fast Flux Test Facility. 
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5.1.2 Central Plateau 
MJ Doornbos 
The Central Plateau includes about 20 mi2 (52 km2) of land located in the center of the Hanford Site that 
is designated in the DOE/EIS-0222-F, Final Hanford Comprehensive Land-Use Plan Environmental Impact 
Statement, and the 64 FR 61615, “Record of Decision for the Hanford Comprehensive Land-Use Plan 
Environmental Impact Statement,” as the Industrial-Exclusive Area. The Industrial-Exclusive Area 
contains the 200-East and 200-West Areas, used in the past primarily for Hanford Site nuclear fuel 
processing and currently used for waste management and disposal activities. The Central Plateau also 
encompasses the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA) 200 Area National Priorities List site. The Central Plateau has a large physical inventory of 
chemical processing and support facilities, tank systems, liquid and solid waste disposal and storage 
facilities, utility systems, administrative facilities, and groundwater monitoring wells. 
 
The DOE/RL-2009-10, Hanford Site Cleanup Completion Framework, defines the path forward for 
cleanup at the Hanford Site. The framework document defines the main components of cleanup in two 
main geographic areas — the River Corridor and Central Plateau. Because of the goals established in 
DOE/RL-2009-10, the Tri Party Agreement (TPA) agencies developed changes to the TPA that reflect the 
path forward for Central Plateau cleanup. The Central Plateau includes two principal cleanup locations: 
the Inner and Outer Areas. Table 5-1 shows the crosswalk from the 23 source operable units on the 
Central Plateau to the 10 source operable units identified in the Cleanup Completion Framework. 
 
In June 2020, the TPA agencies signed an Interagency Management Integration Team (IAMIT) 
Determination that created 200-IA-1 Operable Unit, which is co-regulated by both EPA and the 
Washington State Department of Ecology (Ecology). This operable unit includes waste sites from 
200-EA-1, 200-WA-1, and 200-BC-5 that currently have sufficient information to determine one of the 
following end states:  
 
• Remove, treat, and dispose  
• Confirmatory sampling/no further action.  
 
Creating this new operable unit is intended to accelerate cleanup decisions by implementing early 
remedial actions through preparation of a Focused Feasibility Study. As a result, work began in 2020 to 
revise the 200-EA-1 and 200-WA-1/200-BC-5 remedial investigation/feasibility study work plans to 
remove the waste sites assigned to the 200-IA-1 Operable Unit.  
 
The Inner Area of the Central Plateau is the projected final footprint region of the Hanford Site. 
Dedicated to waste management and residual contamination containment, it will remain under federal 
ownership and control as long as potential hazards exist. Operable units within the Inner Area include 
those described in the sections below. 
 
The Outer Area is defined as all areas of the Central Plateau beyond the boundary of the Inner Area. The 
Outer Area covers approximately 65 mi2 (168 km2) and contains more than 90 waste sites and structures 
scattered throughout the largely undisturbed sagebrush-steppe habitat. Most of the waste sites in the 
Outer Area are small near-surface sites that will be remediated or sampled to confirm that no additional 
action is required apart from implementing appropriate institutional controls (ICs). The largest 
components of Outer Area remediation are ponds where cooling water and chemical sewer effluents 

http://www.hanford.gov/files.cfm/Comp_Framework_Jan_%201-23-13-lfm.pdf
http://www.hanford.gov/?page=81
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were discharged and the BC Control Area where surface contamination was spread as a result of animal 
intrusion. 
 
 

Table 5-1.  Central Plateau Operable Unit Structure.   

New  
Operable  

Unit Group 
Description Predecessor Operable 

Units 

Lead 
Regulatory 

Agency 
Inner Area 
200-PW-
1/3/6 
200-CW-5 

Plutonium-contaminated soil sites located near the PFP 
and cesium-contaminated sites near the PUREX Plant 

No change EPA 

200-WA-1 
200-BC-1 

Soil waste sites located in the 200-West Inner Area not 
included in the 200-SW-2, 200-CR-1, 200-PW-1, 
200-PW-6, 200-CW-5, and 200-IS-1 Operable Units; Soil 
waste sites in the BC Cribs and Trenches 

200-BC-1 
200-LW-1/2 
200-MG-1/2 
200-MW-1 
200-PW-2/4 

200-SC-1 
200-TW-1/2 
200-UR-1 
200-UW-1 

EPA 

200-EA-1 200-East Inner Area not included in the 200-SW-2, 200-
CB-1, 200-CP-1, and 200-PW-3 Operable Units 

200-CS-1 
200-IS-1 
200-LW-1/2 
200-MG-1/2 

200-MW-1 
200-PW-2/4 
200-SC-1 
200-TW-1/2 
200-UR-1 

Ecology 

200-IS-1 Selected pipelines, diversion boxes, etc. in the Inner Area No Change Ecology 
200-SW-2 Solid waste burial grounds and waste sites in the 

footprint of the burial grounds 
200-CW-1 
200-MG-1/2 

 Ecology 

200-DV-1 Selected soil waste sites in the Inner Area with deep 
vadose zone contamination 

200-TW-1/2 200-PW-5 Ecology 

200-IA-1 Selected soil waste sites in the Inner Area that have 
sufficient information to accelerate remediation 

200-WA-1 
200-EA-1 

 EPA 
Ecology 

200-CB-1 B-Plant Canyon; associated waste sites 200-IS-1 
200-MG-1/2 
200-MW-1 

200-PW-2/4 
200-UR-1 

Ecology 

200-CP-1 PUREX Canyon; associated waste sites 200-IS-1 
200-MG-1/2 

200-MW-1 
200-UR-1 

Ecology 

200-CR-1 REDOX Canyon; associated waste sites 200-IS-1 
200-MG-1/2 

200-UR-1 EPA 

200-CU-1 U–Plant Canyon: associated waste sites No change EPA 
Outer Area 
200-OA-1 
200-CW-1 
200-CW-3 

Sites located in the Outer Area 
200-OA-1 contains soils sites not in 200-CW-3 that were 
in the previous OUs 
200-CW-1 contains ponds not in 200-CW-3 
200-CW-3 contains sites associated with the 200-North 
Areas. 

200-CS-1 
200-CW-1 
200-CW-3 
200-IS-1 
200-MG-1/2 

200-MW-1 
200-SW-2 
200-UR-1 
200-UW-1 

EPA 

Ecology = Washington State Department of Ecology 
EPA = U.S. Environmental Protection Agency 
OU = operable unit 
PFP = Plutonium Finishing Plant 
PUREX = Plutonium Uranium Extraction Plant 
REDOX = reduction-oxidation 
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5.1.2.1 200-PW-1, 200-PW-3, 200-PW-6, and 200-CW-5 Operable Units 
This operable unit group includes 22 waste sites located in the 200-East and 200-West Areas that are 
contaminated with plutonium or cesium from processing activities at the Plutonium Finishing Plant (PFP) 
and the Plutonium Uranium Extraction (PUREX) Plant. Specific sites are listed in the TPA Action Plan 
(Ecology et al. 1989b). At the EPA’s request, the TPA agencies agreed to retain the 200-PW-1, 200-PW-3, 
200-PW-6 Operable Unit group and the 200-CW-5 Operable Unit and consolidate them into a single 
decision. 
 
The Record of Decision: Hanford 200 Area Superfund Site 200-CW-5 and 200-PW-1, 200-PW-3, and 
200-PW-6 Operable Units (DOE et al. 2011) was issued in September 2011. The DOE/RL-2015-23, 
Remedial Design/Remedial Action Work Plan for the 200-CW-5, 200-PW-1,200-PW-3, and 200-PW-6 
Operable Units, and the DOE/RL-2015-22, Sampling and Analysis Plan for the 200-CW-5, 200-PW-1, and 
200-PW-6 Operable Units, was approved by the U.S. Department of Energy, Richland Operations Office 
(DOE-RL) and EPA on May 19, 2016. 
 
The selected remedy in the ROD addresses soils and subsurface disposal structures contaminated 
primarily with plutonium and cesium, two settling tanks, and associated pipelines. The remove, treat, 
and dispose approach for contaminated soil and debris will be used to address plutonium-contaminated 
soils and subsurface structures, and consists of removing a portion of contaminated soil, structures, 
settling tanks, and associated debris; treating these removed wastes as required to meet disposal 
requirements at the ERDF (Section 5.4.3.7) or waste acceptance criteria for offsite disposal at the Waste 
Isolation Pilot Plant (WIPP) in Carlsbad, New Mexico; and disposing at ERDF or WIPP. The 
200-CW-5 Operable Unit (also known as the U Pond and Z-Ditches) will use the remove, treat, and 
dispose approach to excavate contaminated soils and dispose at ERDF or the WIPP, as appropriate. 
 
Three of the six 200-PW-1 waste sites will use the remove, treat, and dispose approach to excavate the 
highest concentrations of contaminated soils located up to 2 ft (0.6 m) below the bottom of the 
structure and dispose at ERDF or the WIPP, as appropriate. An evapotranspiration barrier will be 
constructed over the remaining waste in these waste sites. 
 
To support decision making and remedy implementation, relevant mineralogical transformations caused 
by the waste releases are being identified and determined how these transformations impact the 
solubility and adsorption of plutonium and americium.  Mobility of these contaminants is affected by 
both sediment and waste composition.  The study is imposing relevant conditions and measuring the 
mobility of the contaminants so that assessments can use technically defensible transport properties for 
assessing the potential for transport under current site conditions relative to high water volume and 
acidic geochemical conditions that existed at the time of plutonium release. 
 
5.1.2.2 200-PW-3 Operable Unit 
Also known as the Cesium-137 Waste Group, this operable unit will require additional backfill for three 
of the five waste sites to achieve coverage of a depth of at least 15 ft (4.57 m). Contamination at the 
other two waste sites is deeper than 15 ft (4.57 m) from the ground surface and will not require 
additional backfill. 
 

http://www.hanford.gov/files.cfm/ap-App-C.pdf
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0093644
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5.1.2.3 200-PW-6 Operable Unit 
This operable unit and three of the six 200-PW-1 waste sites will use the remove, treat, and dispose 
approach to excavate a significant portion (~90%) of the contaminated soils to a depth of 33 ft (10 m) 
below ground surface and dispose at ERDF or WIPP, as appropriate. An evapotranspiration barrier will 
be constructed over the remaining waste at these sites. A soil vapor extraction (SVE) system was used to 
remove and treat carbon tetrachloride contamination at waste sites in the High-Salt Waste Group.  
During SVE operations, vapor-phase carbon tetrachloride was extracted through multiple vadose zone 
wells and adsorbed onto granular-activated carbon before the treated clean vapor was released to the 
atmosphere. Between 1992 and 2012, the last year of SVE operation, 88.3 tons (80,107 kg) of carbon 
tetrachloride were removed from the vadose zone. This remedy was evaluated using the process 
outlined in PNNL-21843, Soil Vapor Extraction System Optimization, Transition, and Closure Guidance, 
and DOE/RL-2014-18, Path Forward for Future 200-PW-1 Operable Unit Soil Vapor Extraction 
Operations. In November 2015, EPA concurred that the SVE remedy met the remedial action objectives 
in the ROD and that SVE activities could be ended. EPA concurrence with the DOE/RL-2014-48, Response 
Action Report for the 200-PW-1 Operable Unit Soil Vapor Extraction Remediation, in August 2016 closed 
out the SVE portion of the 200-PW-1 Operable Unit remedy in the ROD and initiated activities to 
terminate SVE operations and vadose zone monitoring.  ICs and long-term monitoring will be required 
for waste sites in the 200-CW-5, 200-PW-1, 200-PW-3, and 200-PW-6 Operable Units where waste is left 
in place and unrestricted land use is precluded. 
 
5.1.2.4 Plutonium Finishing Plant Complex 
KR Thompson 
The PFP began processing plutonium nitrate solutions into metallic plutonium during 1949 for shipment 
to nuclear weapons production facilities. Operation of this plant continued into the late 1980s. DOE 
issued a shutdown order for PFP in 1990. In 1996, DOE-RL authorized the deactivation and transition of 
plutonium-processing portions of the facility in preparation for decommissioning under a CERCLA non-
time critical above-grade removal action. 
 
All special nuclear materials and stored fuel elements were removed from the plant and security 
downgraded by the end of 2009. Work commenced to decommission and demolish the PFP complex to 
a slab-on-grade condition. Demolition work stopped in December 2017 when contamination was found 
outside the radiologically controlled area.   Stabilization and recovery took the majority of 2018 with 
final phase demolition work of 234-5Z completed in 2019. In 2020, work resumed with efforts focused 
on 236-Z, the Plutonium Reclamation Facility, and the transition to the West Area Remediation Project 
work scope. Figure 5-5 provides a view of the PFP complex in December 2020. 
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Figure 5-5.  December 2020 Aerial View of the Plutonium Finishing Plant. 

 
The following is a summary of PFP-related activities in 2020: 
 
• Continued rubble removal for 236Z until COVID-19 delay in March 

 
• Removed remaining steamlines near 234-5Z. 
 
As PFP work nears completion, a new scope of work within and near the PFP footprint was created. This 
work scope will be managed under the West Area Remediation Project and includes the disposition of 
facilities and various support structures in the 200-West Area. These facilities include 234-5Z-BA and 
234-5Z-BE boiler annexes, 216-ZP-1, South Trailer Village, and 224-T and 222-T near T-Plant. West Area 
Remediation Project -related work completed in 2020 included: 
 
• Initial characterization and hazmat removal from 234-5Z-BA Boiler Annex and 234-5Z-BE Boiler 

House Electric Annex 
 

• Initial characterization of 216-ZP-1 200-West Pump-and-Treat Process Facility 
 

• Completed demolition of 22 of 35 trailers and support structures located in PFP South Trailer Village 
 

• Initiated CERCLA document development and planning activities for 224T, 222T, and the 200-West 
Tier Two facilities, which include 231Z, 213W, 242S, 242T, 242TB, 292S, and 292T. 
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5.1.2.5 200-IA-1 Operable Unit 
The TPA agencies formed the Representative Analogous Site Coordinating Agency Liaisons team in 
September 2019 to define a process that will accelerate implementation of remedial actions, focusing 
on waste sites in 200-EA-1, 200-WA-1, and 200-BC-1 Operable Units. The objectives for this team were 
to identify an approach that will:  
• Implement early remedial actions 
• Accelerate cleanup decisions 
• Ensure consistent remedies for similar waste sites 
• Reduce characterization pre- ROD 
• Conduct focused confirmatory characterization post-ROD. 
 
The Representative Analogous Site Coordinating Agency Liaisons Team developed an expedited process 
using the representative and analogous waste sites approach that is described in IAMIT Determination 
2020-006. This IAMIT Determination resulted in the following actions:  
 
• Created 200-IA-1 Operable Unit, a new Inner Area operable unit that is co-regulated by EPA and 

Ecology. Selected waste sites from 200-EA-1 and 200-WA-1 Operable Units were assigned to new 
operable units that currently have sufficient information to select one of the following final end 
states: remove, treat, and dispose or confirmatory sampling/no further action.  
 

• Initiated preparation of the 200-IA-1 Operable Unit Focused Feasibility Study to accelerate the 
decision-making process. 
 

• Updated the 200-EA-1 Operable Unit and 200-WA-1/200-BC-1 Operable Units remedial 
investigation/feasibility study work plans to remove the waste sites that were assigned to 
200-IA-1 Operable Unit. 
 

• Initiated preparation of the 200-BC-1 Operable Unit accelerated Focused Feasibility Study.  
 
Work began on preparing the 200-IA-1 Operable Unit Focused Feasibility Study in October 2020. It is 
expected that the draft document will be available for EPA and Ecology review in late FY 2021.  
 
5.1.2.6 200-WA-1/200-BC-1 Operable Unit (200-West Inner Area) 
MJ Doornbos, TM Brouns 
This operable unit group includes source waste sites located in the BC Cribs and Trenches and soil waste 
sites in the Inner Area portion of the 200-West Area not included in the 200-CR-1, 200-CW-5, 200-IS-1, 
200-PW-1, 200-PW-6, and 200-SW-2 Operable Units. Specific sites are listed in the TPA Action Plan 
(Ecology et al. 1989b); additional sites may be added to the 200-WA-1/200-BC-1 Operable Unit as new 
waste sites in the geographic area are discovered or created (e.g., soil that is determined to require 
additional evaluation or remediation following demolition of a structure). DOE/RL-2010-49, Remedial 
Investigation/Feasibility Study Work Plan 200-WA-1 and 200-BC-1 Operable Units, was issued in 
January 2017. In addition, the DOE obtained approval of DOE/RL-2009-94, 216-U-8 Crib and 216-U-12 
Crib Vadose Zone Characterization Sampling and Analysis Plan, which supports the 200-WA-1 Operable 
Unit remedial investigation.   
 

http://www.hanford.gov/files.cfm/ap-App-C.pdf
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In October 2020, work began to revise the work plan and remove the waste sites assigned to the new 
200-IA-1 Operable Unit. The revision also includes additional waste sites that were identified since the 
work plan was issued in 2017. It is expected that the draft document will be available for EPA review in 
late FY 2021. 
 
5.1.2.7 200-EA-1 Operable Unit (200-East Inner Area) 
MJ Doornbos, TM Brouns 
This operable unit consolidates the remaining Inner Area source sites in the 200-East Area except for the 
environmental media underlying tank farm waste management areas (WMAs), landfills in the 
200-SW-2 Operable Unit, 200-IS-1 waste sites, PUREX, B-Plant Canyon, and several waste sites with deep 
vadose zone contamination that are adjacent to WMA environmental media sites. Specific sites are 
listed in Appendix C to the TPA Action Plan (Ecology et al. 1989b); additional sites may be added to the 
200-EA-1 Operable Unit as new waste sites in the geographic area are discovered or created (e.g., soil 
that is determined to require additional evaluation or remediation following demolition of a structure). 
The 200-EA-1 Operable Unit uses a comprehensive application of the technical cleanup principles for the 
Inner Area that is consistent with the 200-WA-1 Operable Unit. 
 
Analysis of the waste sites in the 200-EA-1 Operable Unit followed the same approach as the 
200-WA-1 Operable Unit and used the same technical basis documents and comprehensive alternatives 
evaluation to demonstrate how selected remedies for each waste site fit within the framework of 
impacts from the entire Inner Area. The unsigned DOE/RL-2016-58, 200-EA-1 Operable Unit Waste Site 
RCRA Facility Investigation/Corrective Measures Study and Remedial Investigation/Feasibility Study Work 
Plan, was provided to the Ecology and DOE-RL in September 2019 for signature. The document is waiting 
for completion of the TPA milestone negotiations so the implementation schedule in Chapter 6 of the 
work plan can be completed.  
 
An evaluation spanning over 20 years of performance for the Prototype Hanford Barrier identified key 
surface barrier design elements based on this evaluation and identified a cost-effective, long-term 
surface barrier monitoring approach.  The barrier monitoring continues to demonstrate effective control 
of surface water infiltration.  Based on these data, ground-penetrating radar has been identified as a 
cost-effective, long-term monitoring approach to confirm barrier performance. 
 
5.1.2.8 Canyon Disposition Initiative 
D Singleton 
The Canyon Disposition Initiative was created to investigate the potential for using the five former 
chemical separations facilities (B-Plant, T-Plant, U-Plant, PUREX Plant, and REDuction-OXidation [REDOX] 
Plant) in the 200 Areas as disposal facilities for Hanford Site remediation waste rather than demolishing 
these canyon buildings. The U-Plant was selected as a pilot project for the Canyon Disposition Initiative. 
The remaining canyon buildings are to be addressed individually, building on previous canyon 
disposition work. 
 
Due to the concerted effort to remove PFP, no action has been taken on this initiative since 2011.  
Current CERCLA environmental documents that are being developed are taking into consideration what 
impacts the scheduled activities will have on the Canyon Disposition Initiative. 
 

http://www.hanford.gov/files.cfm/ap-App-C.pdf
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5.1.2.9 200-IS-1 Operable Unit 
MJ Doornbos 
This operable unit includes select inactive waste transfer pipelines and pipeline components in the 
200-IS-1 Operable Unit and soil waste sites in the Inner Area that are not included in the canyon area 
operable units (i.e., 200-EA-1, 200-WA-1, 200-SW-2) or in the tank farm WMAs. Specific sites are listed 
in the TPA Action Plan (Ecology et al. 1989b). 
 
The TPA agencies agreed to use a coordinated CERCLA remedial action and Resource Conservation and 
Recovery Act of 1976 (RCRA) corrective action process for cleanup decisions in the pipelines operable 
unit group. DOE/RL-2010-114, 200-IS-1 Operable Unit Pipeline System Waste Sites RFI/CMS /RI/FS Work 
Plan, was issued in September 2011.  This work plan will be updated to be consistent with the approach 
used for the 200-EA-1 and 200-WA-1/200-BC-1 work plans and to incorporate the additional pipelines 
that have been identified since 2011.  
 
5.1.2.10 200-SW-2 Operable Unit (Landfills) 
MJ Doornbos 
This operable unit includes 24 landfills located in the 200-East and 200-West Areas. Three soil waste 
sites located within the boundary of one of the burial grounds were added to the 200-SW-2 Operable 
Unit during restructuring. Specific sites are listed in the TPA Action Plan (Ecology et al. 1989b). Portions 
of the burial grounds listed in the Hanford Facility Resource Conservation and Recovery Act Permit, 
Dangerous Waste Portion for the Treatment, Storage, and Disposal of Dangerous Waste (Hanford Site 
RCRA Permit) (WA7890008967) include treatment, storage, and disposal (TSD) facilities.  
 
The TPA agencies agreed to use a coordinated CERCLA remedial action and RCRA corrective action 
process for cleanup decisions in the 200-SW-2 Operable Unit. DOE/RL-2004-60, 200-SW-2 Radioactive 
Landfills Group Operable Unit RCRA Facility Investigation/Corrective Measures Study/Remedial 
Investigation/Feasibility Study Work Plan, was issued in June 2016. A helicopter radiological survey was 
completed over the majority of the inner area that included the landfills and a summary report was 
issued in March 2018. 
 
5.1.2.11 200-DV-1 Operable Unit (Deep Vadose Zone) 
MJ Doornbos, TM Brouns 
This operable unit includes 43 soil waste sites located in the Inner Area that were previously located in 
the 200-TW-1, 200-TW-2, and 200-PW-5 Operable Units. Specific sites are listed in the TPA Action Plan 
(Ecology et al.  1989b). DOE/RL-2011-102, Remedial Investigation/Feasibility Study and RCRA Facility 
Investigation/Corrective Measures Study Work Plan for the 200-DV-1 Operable Unit, was approved by 
Ecology on September 13, 2016.  The DOE/RL-2010-89, Long-Range Deep Vadose Zone Program Plan, 
issued in October 2010, summarizes the state of knowledge about contaminant cleanup challenges 
faced by the deep vadose zone beneath the Central Plateau and the approach to solving those 
challenges. Field activities associated with the remedial investigation were completed in 2018, which 
identified the need to perform additional characterization at three waste sites. Two of the waste sites 
were sampled in 2020 and characterization for the third waste site is planned for 2021. 
 
A comprehensive evaluation of deep vadose zone remediation technologies was recently conducted, 
including a compilation of available site-specific testing information.  The evaluation supplemented 
previous reviews and specifically considered technology capabilities applicable to 200-DV-1 Operable 
Unit contaminant settings, such as the perched water zone and BY Cribs.  It included an assessment to 

http://www.hanford.gov/files.cfm/ap-App-C.pdf
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0093547
http://www.hanford.gov/files.cfm/ap-App-C.pdf
http://www.hanford.gov/files.cfm/ap-App-C.pdf


DOE/RL-2021-15 
Rev. 0 

5-19 

support remedial technology screening and considered whether any additional site-specific information 
was needed prior to consideration of the technology in a feasibility study.  The results from this 
assessment are provided in DOE/RL-2017-58, Technology Evaluation and Treatability Studies Assessment 
for the Hanford Central Plateau Deep Vadose Zone.  Based on this assessment, a number of technologies 
were identified that need additional laboratory treatability tests to better understand their 
performance.  A treatability test plan was developed and limited testing has been initiated. 

 
Remedy implementation in the vadose and perched water zones is difficult because distribution of 
remedy amendments is more challenging than in groundwater aquifers.  A review of delivery options 
examined existing approaches and evaluated these amendment delivery options in the context of 
Hanford Site conditions.  Based on this review, testing was initiated to quantify the influence of different 
carrier fluids on the reactivity of relevant amendments.  This effort identified relevant carrier fluids for 
optimizing particulate reactivity for in situ remedy applications at the Hanford Site.  

 
The contaminated perched water zone in the 200-DV-1 Operable Unit is currently being addressed by a 
pump-and-treat approach.  To improve perched water removal, an evaluation is underway to determine 
whether installation of multiple vertical wells versus a single horizontal well is a more efficient method 
for perched water recovery.  More information about the perched water zone is also needed to optimize 
the pump-and-treat system in order to increase the contaminant extraction rate or to identify 
supplemental or replacement approaches if pump-and-treat cannot meet treatment goals.  A sampling 
and analysis plan was prepared to guide these future characterization efforts. 
 
Remedy options for Central Plateau sources are limited but are needed to support 200-DV-1 treatability 
decisions and subsequent feasibility studies for the deep vadose zone and perched water in the Central 
Plateau, which serve as potential long-term contaminant sources to groundwater. Bismuth-based 
material approaches have been identified as a method to address the remediation of the complex 
biogeochemistry of contaminant mixtures in both the vadose and perched water zones.  This 
information will be used to identify potential treatability tests for the 200-DV-1 Operable Unit. 
 
5.1.2.12 200-CB-1 Operable Unit (B-Plant Canyon) 
MJ Doornbos 
This operable unit includes the B-Plant Canyon Building (221-B) and the WESF (225-B), along with 
exterior ventilation system components for each structure (e.g., high-efficiency particulate air filters and 
sand filter) and 17 soil waste sites within the vicinity. Specific sites are listed in the TPA Action Plan 
(Ecology et al. 1989b); additional sites may be added to the 200-CB-1 Operable Unit as new waste sites 
in the geographic area are discovered or created (e.g., soil that is determined to require additional 
evaluation or remediation following demolition of a structure). Waste sites near the B-Plant Canyon 
currently assigned to the 200-EA-1 and 200-IS-1 Operable Units were reassigned to the 200-CB-1. 
Cesium and strontium capsules located in the WESF are not included in the scope of the 
200-CB-1 Operable Unit. The 200-CB-1 work plan has not been initiated. 
 
5.1.2.13 200-CU-1 Operable Unit (U-Plant Canyon) 
This operable unit includes the U-Plant Canyon Building (221-U) and other structures included in the 
ROD for the U-Plant Canyon (DOE et al. 2005). The U-Plant Canyon Disposition Initiative is a pilot project 
for disposition of the five canyon buildings in the 200-East and 200-West Areas. Implementation of the 
selected remedial action (close in place – partially demolished structure) began in 2009. A final decision 

https://yosemite.epa.gov/r10/cleanup.nsf/sites/hanford2/$FILE/cdiROD.pdf
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is needed for the surrounding waste sites in the 200-WA-1 Operable Unit in order to construct the 
U-Plant Canyon cap.  
 
5.1.2.14 200-CP-1 Operable Unit (PUREX Canyon) 
This operable unit includes the PUREX Canyon Building (202-A), PUREX Storage Tunnels (218-E-15 and 
218-E-16), exterior components of the ventilation system for each structure (e.g., deep bed filters), and 
50 soil waste sites in the vicinity. Sites near PUREX currently assigned to the 200-EA-1 and 200-IS-1 
Operable Units have been reassigned to the 200-CP-1 Operable Unit. Specific sites are listed in the TPA 
Action Plan (Ecology et al.  1989b). Additional sites are planned to be added to the 200-CP-1 Operable 
Unit in the future since these waste sites are located within the geographic area near the PUREX Canyon 
Building. Preparation of DOE/RL-2020-27, Remedial Investigation/Feasibility Study Work Plan for the 
200-CP-1 Operable Unit, began in February 2020 and the Draft A document was transmitted to Ecology 
for review in September 2020. Ecology comments on the Draft A work plan are expected in April 2021. 
 
5.1.2.15 200-CR-1 Operable Unit (REDOX Canyon) 
This operable unit includes the REDOX Canyon Building (202-S), exterior components of the ventilation 
system (e.g., filters), and 12 soil waste sites located in the vicinity. Specific sites are listed in the TPA 
Action Plan (Ecology et al. 1989b); additional sites may be added to the 200-CR-1 Operable Unit as new 
waste sites in the geographic area are discovered or created (e.g., soil that is determined to require 
additional evaluation or remediation following demolition of a structure). Sites near the REDOX Canyon 
Building currently assigned to the 200-IS-1 Operable Unit have been reassigned to the 
200-CR-1 Operable Unit to facilitate remediation. The 200-CR-1 work plan has not been initiated. 
 
5.1.2.16 200-CW-1, 200-CW-3, and 200-OA-1 Operable Units (Outer Area) 
Soil waste sites in the Outer Area requiring cleanup are assigned to one of the following three 
operable units. 
 
• 200-CW-1 Operable Unit – Contains ponds used for discharging large volumes of cooling water and 

other effluents with low levels of contamination or that were only potentially contaminated. 
There are 14 sites in the 200-CW-1 Operable Unit including 8 ponds and associated sewer lines, 
control structures, and unplanned releases. 
 

• 200-CW-3 Operable Unit – Contains 16 sites that were associated with operating the 200-North 
Area, a small complex initially used for temporary storage of spent nuclear fuel and later for storing 
miscellaneous materials and rail cars. The soil waste sites (e.g., trenches, small ponds, septic tanks, 
and sewer lines) were cleaned up as part of interim actions conducted from 2005 through 2010. 
 

• 200-OA-1, Operable Unit – Incorporates soil waste sites from several previous operable units 
(Table 5-1).  

 
DOE/RL-2011-58, 200-CW-3 Operable Unit Interim Remedial Action Report, was issued in 
September 2011. The summary of waste site remediation activities, cleanup processes, and cost 
information will support developing a final remedial action for the Outer Area of the 200 Areas’ National 
Priorities List site. 
 

http://www.hanford.gov/files.cfm/ap-App-C.pdf
http://www.hanford.gov/files.cfm/ap-App-C.pdf
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5.1.2.17 Nonradioactive Dangerous Waste Landfill and Solid Waste Landfill 
The Nonradioactive Dangerous Waste Landfill (NRDWL) and Solid Waste Landfill (SWL) are located in the 
Outer Area and are not included in the operable units described above. The NRDWL is a RCRA-permitted 
disposal facility for dangerous waste generated at the Hanford Site that was not contaminated with 
radioactive materials. The NRDWL received dangerous waste from 1975 through 1985, asbestos waste 
through 1988, and sanitary solid waste in 1976. The SWL is a non-RCRA SWL south of the NRDWL. The 
SWL received non-dangerous and nonradioactive solid waste including paper, construction debris, 
asbestos, and lunchroom waste from 1973 to early 1996. The SWL also received up to 1.3 million gal 
(5 million L) of sewage and 100,000 gal (380,000 L) of garage wash water. Because the NRDWL is a 
RCRA-permitted TSD site, closure is being managed in accordance with WAC 173-303, “Dangerous 
Waste Regulations”; the SWL is regulated under WAC 173-350, “Solid Waste Handling Standards.”  
 
The DOE/RL-90-17, Nonradioactive Dangerous Waste Landfill/Solid Waste Landfill Closure/Post Closure 
Plan, was submitted to Ecology in December 2010. In March 2016, Ecology provided a deficiency matrix 
(16-NWP-047) for the NRDWL Closure Plan.  Fourteen of the 22 deficiency items were closed during FY 
2020.  The eight remaining deficiency items are related to NRDWL/SWL cover design that continue to be 
worked with Ecology.   
 
An Engineering Evaluation Report for the Nonradioactive Dangerous Waste Landfill Groundwater 
Monitoring (SGW-60589) was issued in November 2019 that supports the proposed final status 
groundwater monitoring based on evaluation of the contaminants and the expected migration behavior 
of contaminants in the unit. This information will be incorporated into the final status groundwater 
monitoring plan once NRDWL is incorporated into Revision 9 of WA7890008967, Hanford Facility 
Dangerous Waste Permit, (Site-Wide Permit) as Closure Unit Group 20. 
 
5.1.3 Groundwater Remediation Support 
TM Brouns 
Scientific and technological contributions to the Hanford Site groundwater cleanup enhance credibility 
and defensibility for cleanup decisions and actions, providing the technical basis needed for regulatory 
decision making and stakeholder acceptance.  These efforts reduce technical uncertainties as well as 
programmatic and operational risks to support consistency in decision making, technical integration, 
and resolution of long-term technical challenges associated with groundwater remediation and 
monitoring efforts for the Hanford Site. 
 
5.1.3.1  Remedy Support. 
Technical defensibility for assessing attenuation mechanisms for the carbon tetrachloride plume in the 
200-ZP-1 Operable Unit was supported with a rigorous review of carbon tetrachloride degradation 
mechanisms and the types of conditions where these may be relevant to natural attenuation in the 
200-ZP-1 Operable Unit aquifer. This review examined the 200-ZP-1 Operable Unit monitoring data and 
identified indicators of specific degradation processes occurring in the aquifer. Analysis of this 
information included developing a range of potential carbon tetrachloride degradation rates that are 
consistent with the monitoring data. Further evaluation of this information will be conducted as more 
characterization data becomes available from the sampling and analysis of the 200-ZP-1 Ringold Unit A 
aquifer to determine if additional laboratory investigations are needed to estimate site-specific biotic 
degradation rates. This information will be used by the operable unit to plan remedy optimization 
activities with respect to the transition from active to passive remediation components. 
 

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303
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The biogeochemistry of the 200-West pump-and-treat effluent was analyzed to determine the potential 
impacts to the 200-ZP-1 Operable Unit aquifer from evolving conditions at the pump-and-treat facility, 
including changing influent waste streams and biogeochemical impacts associated with the operation 
and removal of the biological treatment system for nitrate. Sediments were analyzed for microbial and 
chemical constituents associated with reduced injectability that may occur due to changes in 
biogeochemical conditions. Injection wells returning treated groundwater from the 200-West pump-
and-treat facility can experience a decrease in overall injection capacity, which adversely affects 
operation of the 200-West pump-and-treat facility.  
 
Potential short- and long-term system performance effects of the 200-West pump-and-treat effluent 
injection impacts to the 200-West aquifer were identified. The development of quantitative conceptual 
models will help determine the impacts of the pump-and-treat system on the aquifer and provide 
performance evaluations of operational changes and aquifer-system injection limits. This work supports 
remedy optimization efforts and short- and long-term remedy decisions related to multiple operable 
units within the Hanford Site Central Plateau. 
 
A laboratory assessment of sediment samples was also conducted to quantify the uranium mobility 
change induced by the phosphate treatment in the 300-FF-5 Operable Unit. This information is a key 
aspect of the PA and role of the enhanced attenuation portion within the overall passive attenuation 
approach for the plume. 
 
5.1.3.2 Monitoring and Data Analysis Support 
Innovative approaches are being identified for using geophysical methods to identify key stratigraphic 
features that create preferential flow paths impacting contaminant transport and remedy applications. 
High-transmissivity paleo-channels and the configuration of mud units affect contaminant transport in 
the 200 Areas of the Central Plateau, but geologic boreholes only provide data at a single location and 
the geology in the large distances between boreholes can only be estimated. The geophysical methods 
identified more continuous subsurface geologic information, providing pertinent input to predictive 
models of contaminant transport used for decision making.  
 
ERT was also demonstrated to be a viable geophysical approach for monitoring potential remediation 
activities within the perched water aquifer.  The effectiveness of subsurface electrodes emplaced within 
a horizontal well was demonstrated through simulation.  The use of horizontal subsurface electrodes, in 
combination with surface electrodes, significantly improved the ability of ERT to image deep subsurface 
features and monitor remediation activities, even in the presence of buried metallic pipes and tanks. 
 
In support of 100-HR-3 Area plume assessments and remedy closure, a characterization approach is 
being demonstrated for identifying chromium transport between the upper and lower aquifers. The 
characterization approach identifies the hydraulic connection between the upper unconfined aquifer 
and the lower Ringold Upper Mud because it impacts the selection of an optimal pump-and-treat 
strategy and an appropriate closure strategy for the 100-HR-3 remedy. The approach includes the use of 
data from existing wells, aquifer hydraulic testing, groundwater tracer tests, and geophysical monitoring 
of the tracer test to identify remediation needs associated with chromium in the lower aquifer.   
 
In support of long-duration plumes in the Central Plateau, a new monitoring paradigm was developed 
for reducing long-term monitoring costs for slow-moving, long-lasting groundwater plumes.  This 
monitoring approach requires a passive remedy, a remediation management duration of many decades, 
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and conditions such that exposure pathways are effectively controlled during the long remediation time 
period. In addition, naturally occurring attenuation processes for long-duration plumes, such as for 
iodine-129, were identified that contribute to reduced groundwater contaminant concentrations in the 
long-term, which ultimately support passive remediation approaches. 
 
PNNL-Hanford Online Environmental Information Exchange (PHOENIX) continues to provide easy access 
to a suite of public-facing web- Geographic Information System applications that inform decision 
making. PHOENIX continues to support monthly updates to the Remediation Dashboard to visually 
represent the remediation progress of the Hanford Site’s groundwater treatment systems. This tool 
provides open and transparent access to and visualization of data to facilitate evaluation and 
communication, furthering public trust and engaging the regulatory and stakeholder communities. 
PHOENIX enables DOE to communicate cleanup progress and risk reduction as a direct result of cleanup 
activities. 
 
Online decision-support tools (SOCRATES) were created to meet DOE-RL needs for groundwater 
assessments, real-time remedy support, and pump-and-treat exit strategies. The tools provide rapid 
online access to data and data analytics relevant to contaminant transport and remedy decisions, 
enabling identification of transition points from active to passive remediation. An additional tool within 
SOCRATES enables access to real-time geophysical imaging of in situ subsurface amendment delivery, 
providing critical feedback to field operators to optimize remedy performance.  The new tools also 
enable users to visualize remotely-sensed data and identify elevation changes relevant to waste site 
management and early response to potential structural collapses. This is accomplished through an 
automated data acquisition process that provides data at regular frequencies and analytical tools that 
provide decision support. In addition, remotely sensed data provides seasonal estimates of groundwater 
base flow to the Columbia River, which can improve predictive simulations that are used to make 
decisions on waste site remedies, site closure, and long-term protectiveness of human health and the 
environment. Use of remote sensing data is cost-effective and eliminates the need for manual flux 
measurements at the groundwater-surface water interface. 
 
 
5.2 Waste Management Activities 
WE Toebe, KL Chase, SR Myrick, JR Hultman 
 
This section provides information regarding Hanford Site liquid and solid waste management. 
 
Hanford Site cleanup operations result in the generation of solid wastes that must be evaluated for 
proper management. Solid wastes are reviewed as required by WAC 173-303-070(3), “Designation of 
Dangerous Waste,” and are considered dangerous (i.e., hazardous) when the criteria for this 
classification are met. The radionuclides in solid waste are exempt from evaluation under 
WAC 173-303-070(3) but are subject to evaluation and categorization as TRU, high-level waste (HLW), or 
low-level waste (LLW) under the Atomic Energy Act of 1954 (AEA). Wastes that contain constituents 
regulated under both WAC 173-303 and the AEA are classified as mixed wastes. 
 
Radioactive and/or mixed wastes are managed in several ways. HLW is stored in large underground 
single-shell and double-shell tanks (DST). LLW typically is stored in tanks or containers. The method used 
to store LLW depends on the source, composition, and waste concentration. TRU waste is stored in 
vaults, in storage buildings, on aboveground storage pads, and retrievably buried cribs and vaults. 

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-070
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303
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DOE/RL-2018-12, Hanford Site Annual Dangerous Waste Report, lists the dangerous and mixed wastes 
that are generated, treated, and disposed of onsite or shipped offsite. Dangerous and mixed wastes are 
treated, stored, and prepared for disposal at several Hanford Site facilities. Dangerous waste generated 
at the site is shipped offsite for treatment and/or disposal. Some types of dangerous waste, such as used 
lead–acid batteries and aerosol products (e.g., spray paint), are shipped offsite for recycling. 
 
Waste that does not contain hazardous or radioactive substances is non-regulated waste. Historically, 
non-regulated waste generated at the Hanford Site was disposed onsite. Beginning in 1999, non-
regulated waste (e.g., refuse and drummed nonhazardous waste) has been disposed of at municipal or 
commercial solid waste disposal facilities. Non-regulated waste originates at several areas across the 
Hanford Site. Examples include construction debris, office trash, cafeteria waste, and packaging 
materials. Other materials and items classified as non-regulated waste include solidified filter backwash 
and sludge from the treatment of Columbia River water, failed and broken equipment and tools, air 
filters, uncontaminated used gloves and other clothing, and certain chemical precipitates (e.g., 
oxalates). Non-regulated demolition waste from the 100 Area decommissioning projects was buried in 
situ (in place) or in designated disposal locations on the Hanford Site.  Unregulated medical waste is 
similar to typical household waste consisting of papers and plastics that are categorized as non-
infectious.  Regulated medical waste is waste that may transmit infection from a virus, bacteria, or 
parasite to humans.  Since 1996, medical waste found at the Hanford Site has been shipped to a 
commercial medical waste treatment and disposal facility. 
 
The Solid Waste Information and Tracking System is a computer database used to track a portion of 
mixed and radioactive waste at the Hanford Site, primarily non-CERCLA containerized waste managed by 
CH2M Hill Plateau Remediation Company, Mission Support Alliance, and Washington River Protection 
Solutions, LLC (WRPS). The database includes all waste necessary for all annual reporting requirements 
from DOE. The database does not include high-level radioactive waste volumes managed at Hanford Site 
tank farms.   
 
As of December 31, 2020, quantities for both mixed and radioactive wastes generated onsite or received 
from offsite sources and disposed at the Hanford Site as tracked by the Solid Waste Information and 
Tracking System database are shown in Tables 5-2 and 5-3. Quantities of dangerous waste shipped 
offsite as tracked by the database are shown in Table 5-4. All data is current as of December 31, 2020. 
 
Solid waste management includes treatment, storage, and disposal of solid waste and nuclear material 
produced during Hanford Site operations or received back from offsite sources authorized by DOE to 
ship waste to the Hanford Site (e.g., Perma-Fix Northwest, U.S. Navy). These facilities are operated and 
maintained in accordance with state and federal regulations and facility permits. The following sections 
describe specific waste management locations at the Hanford Site. 
 
 

Table 5-2. Solid Wastea Quantities Generated on the Hanford Site. 

Waste Category 2014 2015 2016 2017 2018 2019 2020 

Mixed Tons 140 657 609 452 523 571 389 
Metric tons 127 596 552 410 474 518 353 

Radioactive Tons 572 1550 665 828 2680 658 645 
Metric tons 519 1408 603 751 2434 597 585 

a Solid waste includes containerized liquid waste. 
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Table 5-3. Solid Wastea Quantities Received on the Hanford Site from Offsite Sources. 

Waste Categoryb 2014 2015 2016 2017 2018 2019 2020 

Mixed 
Tons 38.4 97.9 105 83.3 118 120 80 

Metric 
tons 

35 88.9 95.3 76 107 109 73 

Radioactive 
Tons 57 91.4 113 133 130 187 97.8 

Metric 
tons 

52 82.9 102 121 118 170 88.7 

a Solid waste includes containerized liquid waste. Solid waste quantities do not include U.S. Navy reactor compartments. 
b Total includes Hanford Site-generated waste treated by an offsite contractor and returned as newly generated waste. Includes 

both low-level radioactive and transuranic waste. 

 
 

Table 5-4. Dangerous Wastea Quantities Shipped Off the Hanford Site.  

Waste Category 2014 2015 2016 2017 2018 2019 2020 
Containerized 
(DW Only) 

Tons 103 76.8 69.4 68.5 84.5 67.9 91.6 
Metric 
tons 93.4b 69.7b 63.0b 62 76.6 61.6 83.1 

Containerized 
(MW Only) 

Tons 33.7 65.7 69.7 90.4 56.9 36.6 41.6 
Metric 
tons 30.6c 59.6c 63.2c 82 51.6 33.2 37.7c 

Bulk Solids 
(DW Only) 

Tons 22.1 —  0 0 0 0 
Metric 
tons 20.1 —  0 0 0 0 

Bulk Solids 
(Non-Rad/Non-
DW) 

Tons — —  0 0 0 0 
Metric 
tons — —  0 0 0 0 

Bulk Liquids 
(DW Only) 

Tons 22 — 1 0 0 0 14 
Metric 
tons 20 — 1.36 0 0 0 13 

Bulk Liquids 
(Non-Rad/Non-
DW) 

Tons — —  0 0 0 0 
Metric 
tons — —  0 0 0 0 

Totals 
Tons 181 142 140 158.9 141.4 104.5 147.2 

Metric 
tons 164 129 127 144 128.2 94.8 133.5 

a Does not include Toxic Substances Control Act waste 
b Dangerous waste only 
c Mixed waste (radioactive and dangerous) 
— = no data met the criteria 
DW = dangerous waste 
MW = mixed waste 

 
 
Facilities are operated on the Hanford Site to store, treat, reduce, and dispose of various types of liquid 
effluent generated by site cleanup activities. These facilities are operated and maintained in accordance 
with federal and state regulations and facility permits.  
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The Hanford Site’s waste management facilities are primarily located on the Central Plateau.  The 2020 
updates for each of these facilities (listed below) are provided in the subsections that follow: 
 
• Tank Farms 
• 222-S Laboratory  
• Central Waste Complex (CWC) 
• Waste Receiving and Processing Facility (WRAP) 
• T-Plant Complex 
• Canister Storage Building (CSB) 
• Low Level Burial Grounds 
• WESF 
• Integrated Disposal Facility (IDF) 
• ERDF 
• Effluent Treatment Facility (ETF) 
• Liquid Effluent Retention Facility (LERF) 
• 200 Area Treated Effluent Disposal Facility (TEDF) 
• 242-A Evaporator 
• WTP. 
 
5.2.1 Tank Farms 
S Scott, T Brouns 
The Hanford Site’s 54.1 million gal (205.5 million L) of highly radioactive and chemical waste is stored in 
177 underground tanks until it is prepared for disposal (Figure 5-6). The tank waste is material left over 
from years of World War II and post-war production of nuclear weapons. There are 149 single-shell 
tanks (SSTs) of which retrieval of waste from 16 tanks (15 C-Farm tanks and S-112) was declared 
completed by the end of CY 2020.   
 
S-102 was never declared complete; status is interim stabilized.  AY-102 is a DST and was retrieved, 
inspected, and staged for closure per a Settlement Agreement that does not fall under the TPA or 
Consent Decree for SST retrievals.  The SST and DST tanks are grouped into 18 farms in the 200-East and 
200-West Areas. This section provides information about the SSTs and DSTs and activities that occurred 
in CY 2020 related to their operation and closure. 
 
The 1989 Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement [TPA]) (Ecology et 
al. 1989) established milestones for the retrieval of residual waste solids and interstitial liquids from the 
149 aging SST systems by 2018.  In 2010, having completed retrieval of only seven tanks, the DOE and 
the state of Washington entered into a Consent Decree (Washington v. DOE, Case No. CV-08-5085-FVS 
E.D. Wa. October 25, 2010, as amended).  The Consent Decree established discrete milestones for 
retrieving 10 C-Farm tanks and the selection and retrieval of an additional 9 SSTs.   
 
As of FY 2020, 16 tanks have been retrieved under the TPA and Consent Decree:  C-101, C-102, C-103, 
C-104, C-105, C-107, C-108, C-109, C-110, C-111, C-112, C-201, C-202, C-203, C-104, and S-112.   
 
Four AX-Farm and five A-Farm SSTs were selected as the next nine tanks to be retrieved under the 
Consent Decree (Figure 5-7).  Building on C-Farm retrieval lessons learned, an integrated infrastructure 
system (ventilation, water, electrical, and leak detection) has been installed in AX Farm that will be 
expanded into A Farm (Figure 5-8).  To prepare tanks for installation of waste retrieval equipment, 
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obsolete equipment is removed.  Removal efforts are complete for all four AX Farm tanks and removal 
efforts have commenced in A Farm.  Retrieval operations in AX-102 for two technologies were 
completed to their limits of technology in January 2020.  A residual waste volume obtained during 2020 
shows that ~393 ft3 (11.1 m3) of waste remains in tank AX-102 (Figure 5-9).  This is above the Consent 
Decree limits of 360 ft3 (10.2 m3).  A Practicability Evaluation Request to Forego Third Technology was 
initiated to determine viabilities of any potential third technology that could be deployed.  This 
evaluation will continue into 2021.  Installation of the AX-104 waste retrieval system were completed in 
2020 and retrieval operations commenced in December 2020.  Operations will continue into 2021 until 
the limits of technology are met for the two technologies deployed.  Installation of retrieval equipment 
into tank AX-103 commenced near the end of 2020 with two of the three sluicers used to retrieve the 
tank installed.  Operations in AX-103 are anticipated to begin in summer 2021. 
 
Removal of obsolete equipment continued in A Farm with multiple thermocouples removed along with a 
pump and a level-indicating device.  The two new 3,000-scfm exhausters installed in A Farm during 2019 
completed startup testing and were placed in operation in April 2020.  Placing the exhausters in 
operation allowed the Hanford Site to meet a regulatory Settlement Agreement milestone with the 
state of Washington. 
 
 

 
Figure 5-6.  Overview of the 200 Areas Tank Farms. 

 



DOE/RL-2021-15 
Rev. 0 

5-28 

 
Figure 5-7.  AX-Farm (Aerial Photograph, December 2020). 

 

   
Figure 5-8.  A-Farm Ventilation System (May 2020). 
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Figure 5-9.  Composite AX-102 In-Tank View post-Retrieval (Composite Video, October 2020). 

 
5.2.1.1 Single-Shell Tank System 
The SST system was constructed between 1943 and 1964 to store mixed waste generated on the 
Hanford Site; 59 of the tanks are assumed leakers. Pumpable liquids in the SSTs were transferred to the 
newer and safer DSTs several years ago under the Interim Stabilization Program in order to help prevent 
additional environmental releases. The SST system is undergoing closure in accordance with TPA 
Appendices H and I and currently operates under interim status standards. 
 
At the end of CY 2020 there were 28.4 million gal (107.5 million L) of waste in the SSTs.  Waste volumes 
are provided in HNF-EP-0182.  Table 5-5 in this document summarizes the waste stored in the SST 
system from 2011 through 2021. 
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Table 5-5.  Tank Farm System Quantities of Waste Retrieved and Stored. 

Type of Waste Unitsa 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

DSTs year-end 
waste total volume b 

gal 25,948 26,580 26,799 26,575 25,791 25,542 25,487 25,182 25,782 25,641 

L 98,224 98,000 101,195 100,597 97,630 96,676 96,481 95,314 97,584 97,051 
DSTs year-end 

waste solids volume 

b 

gal 9,331 5,948 5,897 6,215 6,351 6,257 6,294 6,378 6,387 6391 

L 98,234 22,516 22,323 23,526 24,041 23,685 23,825 24,141 24,175 24,190 

DSTs year-end 
waste supernatant 

volume b 

gal 16,617 20,632 20,836 20,360 19,440 19,285 19,193 18,804 19,395 19,250 

L 62,902 78,101 78,873 77,071 73,588 73,002 72,653 71,173 73,410 72,861 

242-A Evaporator 

242-A Evaporator 
volume evaporated 

gal 0 0 0 793 1,329 305 557 220 10 0 

L 0 0 0 3,002 5,031 1,154 2,108 833 37.8 0 

Single-Shell Tanks 

SSTs year-end 
waste total volume b 

gal 29,573 29,272 29,185 28,789 28,586 28,533 28,724 28,578 28,535 28,409 
L 111,945 110,806 110,477 108,978 108,210 108,009 108,732 108,168 108,005 107,528 

SSTs year-end 
waste solids volume 

b 

gal 29,429 29,182 29,073 28,655 28,445 28,418 28,578 28,461 28,381 28.194 

L 111,401 110,466 110,053 108,471 107,676 107,574 108,179 107,725 107,422 106,714 

SSTs year-end 
waste  supernatant 

volume b 

gal 144 90 112 134 141 115 146 118 154 214 

L 545 340 424 507 534 435 553 447 583 810 
a Multiply volumes shown by 1,000.  1 gal = 3.785 L. 
b Tank waste volume data is calculated from HNF-EP-0182 
DST = double-shell tank 
SST = single-shell tank 
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5.2.1.2 Double-Shell Tank System 
The DST system includes 28 DSTs (25 tanks in 200-East Area and 3 in 200-West Area) located in six tank 
farms (AN, AP, AW, AY, AZ, and SY) that were constructed between 1968 and 1986 to store mixed waste 
generated on the Hanford Site. The DST system is operating under interim status facility standards 
specified in the RCRA Permit (WA7890008967), Double-Shell Tank System Part A Form.  
 
The tanks contain liquids and settled solids from past nuclear operations, including waste transfers from 
older SSTs. The DST system storage capacity is approximately 31.6 million gal (120 million L) of 
radioactive and chemical waste. DST space is being managed to store waste pending treatment by the 
WTP and includes emergency pumping space of 1.27 million gal (4.8 million L) available at all times. 
 
A routine visual inspection of the tank AY-102 annulus conducted in August 2012 revealed accumulation 
of solids in the annular space.  It was determined solids were present in the annulus as the result of a 
leak from the primary tank (RPP-ASMT-53793, Tank 241-AY-102 Leak Assessment Report).  AY-102 
retrieval operations began in March 2016 with supernatant removal and Sluice Cannon operation (RPP-
RPT-59728, Retrieval Completion Status Report for Tank 241-AY-102).  On February 15, 2017, following 
water flushes of the transfer equipment, WRPS notified Ecology that “sludge retrieval from 241-AY-102 
was completed in accordance with the AY-102 Recovery Project Waste Retrieval Work Plan.”  
Notification of retrieval completion was provided by letter 17-TF-0021, dated February 23, 2017. 
 
At the end of CY 2020, there were 25.6 million gal (96.9 million L) of waste in the DSTs.  Waste volumes 
are provided in HNF-EP-0182.  Table 5-5 summarizes the waste stored in the DST system from 2011 
through 2020. 
 
Safe storage, retrieval, and transfer of radioactive waste liquids, salts, and sludge are the primary focus 
of WRPS. This includes safeguarding the overall integrity of the tanks and tank infrastructure, leak 
detection, tank life extension, structural analysis, vapors detection/monitoring, management, and action 
plan guidance.  WRPS in collaboration with PNNL is providing technical support for baseline processing, 
risk reduction, and/or alternative management strategies in a number of key areas. Highlights of 2020 
achievements include the following:   
 
• Under-tank nondestructive examination technology capable of delivery to the primary tank bottom 

of Hanford’s DSTs is being pursued. Recent achievements included expansion of tank bottom visual 
inspection deployments through DST refractory air slots as well as continued development of 
several volumetric inspection technologies. Visual inspections of the primary tank bottom in DSTs 
was incorporated as a programmatic activity following successful development efforts in 2019. Since 
that time, WRPS has delivered cameras through the air slots under 10 tanks with more continually 
being added to the list. Approximately 3 to 4 inspections of this type are being conducted each year 
in parallel to planned ultrasonic testing equipment deployments. In addition to delivery of visual 
inspection capability to the under-tank environment, WRPS has been working with PNNL and several 
contracted inspection and robotic technology vendors to develop means to perform volumetric 
inspection of the tank bottom. Three tools are in late stages of development and fabrication as of CY 
2021, one of which was deployed on a trial basis under the AW-101 DST in 2020. While this work has 
progressed steadily through the recent years, some schedule impacts were realized as a result of 
restricted vendor travel and supply chain shortages. WRPS remains committed to the finalization of 
these new technologies and incorporation of them within periodic inspection practices at the 
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Hanford Site following successful performance demonstration testing, user training, and 
qualification activities. 

 
• The robotic air-slot volumetric inspection system (RAVIS) and its complementary remote robotic 

electromagnetic acoustic transducer volumetric inspection system (RREVIS) are being engineered for 
tank bottom inspections (Figure 5-10) that are at high risk for corrosion, comprise ~90% of a tank 
bottom area, and have not been thoroughly inspected since tank construction.  In 2020, several test 
campaigns were completed for the RAVIS system to evaluate (1) the radiation tolerance of the air-
slot sensor and radiation-vulnerable robotic components at radiation and temperature conditions 
that are conservatively representative of those in the tank farm, (2) the reproducibility of flaw 
detection performance of the air-slot sensor under blind test conditions that represent tank farm 
conditions, and (3) the positioning performance of the robotic system in representative tank farm 
air-slots. The test results will be used as a basis for declaring the air-slot sensor ready for 
continuation of flaw detection qualification and declaring whether the robotic system is 
safe/suitable for pilot testing in a DST system in the 2020 to 2021 timeframe. A thorough review of 
RREVIS sensor and robotic designs were completed via direct evaluations, calculations, or finite 
element analysis to provide input on how to address design aspects that did not meet requirements 
prior to the vendor advancing to system fabrication.   

 
• Advanced data processing and data reduction strategies are being implemented by PNNL to convert 

future tank bottom non-destructive evaluation inspection results to flaw location and size 
information needed to inform operational decisions on remaining tank service life or repair for tank 
life extension. 

 
The Tank Farm Contractor is pursuing a multi-pronged effort to construct toolbox of technologies that 
can affect a range of repair needs for underground storage tanks. This multi-pronged approach is 
aligned with the overall mission goals of the Hanford Site to repair or mitigate a DST failure and the 
functions of the DST Integrity Improvement Plan (RPP-PLAN-6817).  This toolbox approach is a nested 
comprehensive strategy for extending DST life, which includes integration that also includes the 
components of corrosion control and inspection/monitoring.  Tank repairs developed as part of the 
toolbox can be used to improve or restore the integrity of tanks.  The programmatic effort utilizes a 
three-pronged technology development approach:  
 
• Mature promising, purpose-driven repair technologies (e.g., repairs applicable for very large, tank 

bottom flaw areas such as that observed in tank 241-AY-102). 
 

• Develop near-term, high-maturity technologies for expedited deployment in the event of a DST leak. 
 

• Initiate development of long-term, proactive endeavors that support Hanford Site mission 
sustainability, with a focus on the ability to rebuild DST surfaces prior to realizing through-wall 
penetrations. 

 
This approach will allow for the toolbox to be populated quickly with a range of technologies, and then 
expanded to support the maturation of techniques for improved sustainability by building off the 
lessons learned during initial deployments. 
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Figure 5-10.   Photographs of the 2020 Model of the RAVIS (Robotic Air-Slot Volumetric Inspection 

System).  Left: the face of the NDE sensor with an array of 26 ultrasonic elements that will work 
together to focus and steer an ultrasonic sound field 360 degrees around the sensor to inspect 

physically inaccessible tank bottom plates and welds using ultrasonic guided waves. Middle: the air-
slot inspection crawler inside a transparent mock air-slot during testing.  Right: the deployment wall 

crawler on mock tank wall during testing. 

 
• A thermal oxidation vapor abatement technology is being evaluated for treatment of selected tank 

farm vapor chemicals of concern.  Based on successful demonstration testing of a commercial 
thermal oxidation system (NUCON International Inc., Columbus, Ohio) on simulated tank vapors in 
2018, a collaborative design of a tank farm production system to be installed on SST BY-108 neared 
completion in 2020. BY-108 was selected in 2019 for the demonstration because it contains one of 
the more challenging mixtures of chemicals of potential concern.  The demonstration testing, 
projected to be conducted in 2023, is a key component of the Vapor Consent Decree with the state 
of Washington.  The installation and testing of the thermal oxidation system on BY-108 will provide 
a set of field data on the efficacy of the destruction of chemicals of potential concern in a relevant 
operational environment.  The test data will advise the tank farm contractor whether the 
technology can be used to treat other SSTs. The data will also provide critical information that 
guides future installations across SSTs in tank farm.   
 

• Data analysis tools are being developed to facilitate tank farm industrial hygiene functions, including 
exposure assessments. The public-facing Tank Vapors Data Access and Visualization application in 
FY 2018 supported transparency in communication of available tank vapor data and in FY 2019 
initiated development and deployment of a set of analysis and visualization tools (IDAV) to assist 
industrial hygiene analysts in performing routine exposure assessments for tank farms, facilities, and 
job-specific work activities. In FY 2020, the IDAV web application was released for use by industrial 
hygiene specialists to support tank farm-specific exposure assessments and pre-job assessments. A 
chemical mixtures methodology was also implemented within IDAV to allow future exposure 
assessments to evaluate the potential impact of mixtures of chemical vapors. Additional tools were 
deployed to support quality and consistency reviews of vapor data, analysis of acute exposures in 
tank farms, and analysis and reporting of bulk/surface and other industrial hygiene data sets. 
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• The AN-AW Level Rise Structural Integrity Analysis of Record was completed in February 2021 to 

qualify the AN and AW DSTs for increased storage volume (RPP-RPT-60175). The work included 
seismic analysis updated to the 2014 Hanford Site probabilistic seismic hazard analysis 
(PNNL-23361).  Increasing the waste level 38 in. (96.5 cm) in the 13 AN and AW tanks adds 
1.4 million gal (5 million L) of capacity; more than one whole DST (1.16 million gallon 
[4.5 million L]).  Since 2003, PNNL has performed the structural integrity analyses of record for the 
DSTs and SSTs at the Hanford Site. These analyses dictate the maximum surface loads and waste 
levels allowed in the DSTs and SSTs. PNNL has developed  verified tank structural models for all of 
the DST and SST designs.  These models have been used to solve several waste tank storage and 
retrieval issues, including the recent AN-AW level rise analysis.  
 
In 2019 to 2020, the AX SSTs was analyzed including concrete spalling that was found on the inside 
wall of the AX-102 SST during in-tank inspection. The spalling occurred where a metal flashing is 
embedded in the wall at a 45° angle just above the top of the primary liner. A structural analysis in 
early August 2019 showed that the AX-102 tank continued to meet the American Concrete Institute 
structural code in the spalled condition. This timely analysis allowed the restart of waste retrieval in 
AX-102. The analysis was later reviewed and accepted by an expert structural engineer, and the final 
report was issued in April 2020 (PNNL-29746). 
 

• Online configured sensors are being developed for in situ, real-time chemical analysis of Hanford 
Site waste in tanks and pipes.  This on-line and real-time analysis uses small footprint probes 
inserted into process lines or tanks connected by fiber optics to instrumentation that can be located 
remotely. This allows safe distancing of sensitive items (instrumentation and personnel) while only 
the robust probes are exposed to radiation, where probes have demonstrated no significant loss in 
signal reliability up to 108 rad. Laboratory demonstrations include using an on-line configured Raman 
spectroscopy system to detect and quantify Raman-active analytes within real waste samples from 
multiple stages of AP-105 processing (filtration and ion exchange as well as evaporation).  With 
additional verification, an on-line Raman spectroscopy system and other complementary on-line 
instruments could be qualified and configured for field deployment (tank farms and/or WTP) to 
reduce demands for traditional sampling and off-line analysis, as well as provide real-time chemical 
identification and quantification, which are ultimately necessary to support tank farm and WTP 
waste management and processing operations. In 2020, the lab evaluated increasing the Raman 
analysis sensitivities using multiple wavelength (red, green, and blue) lasers, long count integration 
times, and enhanced chemometric models. These successful results are important to the 
measurement of Effluent Management Facility (EMF) bottom solutions, EMF waste streams, and the 
melter off gas scrubber solutions.  

 
• WRPS obtained core samples of tank 241-AN-106 during CY 2020.  Core samples collect solids 

material and oftentimes provide a full vertical compositional profile. They are an integral part of 
understanding the current condition of the DSTs and evaluating any potential corrosion risks 
associated with the waste. 

 
5.2.1.3 Tank Side Cesium Removal 
A significant milestone for ultimate waste vitrification occurred in September 2020 when the Tank 
Side Cesium Removal (TSCR) system (Figure 5-11) was moved from its fabrication site in Richland to 
AP Farm where it will perform its mission of pretreating waste bound for vitrification. This major 
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accomplishment significantly changed the landscape at AP Farm, despite the slowdown created by 
COVID-19. 
 
Testing in 2020 showed the system removes radioactive cesium and solids as intended. Tests also 
confirmed that mechanical, electrical, and instrument systems work properly. Completing acceptance 
testing was the culminating achievement of 18 months of design and fabrication. Training of cesium 
removal system operators has begun, and maintenance workers are being familiarized with the system. 

 
 

 
Figure 5-11.  TSCR Enclosures In Final Resting Place. 

 
Needed infrastructure to support waste feed delivery was also completed during 2020. This includes 
transfer lines, pumps, valve pit modifications, and other infrastructure needed to get tank waste to the 
AP Farm, the TSCR system, and the low-activity waste (LAW) facility. 
 
WRPS designed and tested the Immobilized Low-Activity Waste that will carry containers filled with glass 
from the WTP for permanent storage. Additional transporters and pallets that hold the containers 
securely on the trailer were fabricated and delivered during the year. 
 
As the 2020 year ended, a special waste feed delivery nozzle was installed in a waste transfer pit 
above DST AP-106. The transfer line from the nozzle will connect to newly fabricated waste from AP 
Farm through a series of connectors to the WTP tie-in. AP-106 is the designated holding tank for 
waste treated by TSCR before it is sent to the vitrification plant for processing (Figure 5-12). 
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Figure 5-12.  Installation of Transfer Line Nozzle. 

 
5.2.1.4 Surface Barriers 
In late August 2020, WRPS completed installation of an innovative surface barrier at the TX 
Evapotranspiration Basin. Evapotranspiration is the combined process of water surface evaporation, soil 
moisture evaporation, and plant transpiration, the vaporization of liquid water contained in a plant.  The 
basin is lined with a network of perforated drain lines covered with soil and planted with native grasses. 
The Evapotranspiration concept prevents water runoff from percolating into the soil and driving 
contamination from past leaks and spills toward the groundwater. 
 
5.2.2 Single-Shell Tank Closure and Interim Measures Program 
M Bergeron 
The SST Closure and Interim Measures Program is responsible for the closure of SST WMAs, conducting 
and maintaining PAs, and performing agreed upon interim measures in and around SST WMAs.  Current 
efforts are focused on the following: 
 
• Reaching agreement with regulatory agencies on the content of closure plans to allow closure of the 

241-C-200 Series Tanks to proceed. 
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• Developing closure documents for other WMA C components.  
 

• Completing field work required to retrieve 241-C-301 Catch Tank.   
 

• Evaluating the conditions of 244-CR Vault and seven WMA C diversion boxes.  
 

• Responding to the final Technical Evaluation Report from the U.S. Nuclear Regulatory Commission 
(NRC), public review of the Waste Incidental to Reprocessing (WIR) Evaluation and the DOE O 435.1 
Performance Assessment for WMA C, and finalizing both documents for public release. 
 

• Completing resolution of comments received from Ecology on three of the four TPA Agreement  
initial drafts of PA-related documents (see Appendix I in Attachment 2 –TPA Action Plan) for WMA C 
(RPP-ENV-58806, Rev 0; RPP-RPT-58329, Rev 2; RPP-RPT-59197, Rev 1) and issuing them for public 
release. 
 

• Performing maintenance on the completed DOE O 435.1 PA for WMA C. 
 

• Completing initial drafts of two of the four TPA Agreement PA-related documents (See Appendix I in 
Attachment 2 – TPA Action Plan) for WMA A-AX. 

 
• Simulating impacts to groundwater from past leaks from SSTs 241-A-104 and 241-A-105. 

 
• Developing a WMA A-AX Closure Integration Study. 

 
• Developing data quality objectives and performing soil sampling field work at WMA A-AX to support 

characterization and closure efforts. 
 

• Designing interim surface barriers, developing interim measure sampling plans, conducting field 
characterization efforts, and planning for future interim measures. 
 

• Monitoring the performance of implemented interim measures. 
 

• Conducting soil characterization to support interim measures. 
 
Closure activities in CY 2020 included performing field and engineering activities to support WMA C 
closure, conducting and planning characterization activities at WMA A-AX, planning for WMA A-AX closure, 
and continuing to develop and get approval of WMA C closure documents.  All closure documents 
requiring regulatory approvals for the first phase of closure of WMA C were with the approving 
organizations in CY 2019.  By the end of CY 2020: 
 
• The public review and technical review of the Draft WMA C WIR Evaluation by the NRC was 

completed with their submission of the Final Technical Evaluation Report in May 2020 (NRC 2020). 
 

• Resolution of comments received from Ecology on the RCRA Tier 1 (SST System), Tier 2 (WMA C), 
and Tier 3 (241-C-200 Series Tanks) Closure Plans was underway. 
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• Resolution of comments received from Ecology on three of the four TPA Agreement PA documents 
(See Appendix I of Attachment 2 – TPA Action Plan) for WMA C was completed and these analyses 
and related supporting documentation were submitted to DOE for final clearance and public 
release.    
 

• The DOE O 435.1 Tier 1 (WMA C) and Tier 2 (241-C-200 Series Tanks) Closure Plans were under 
continued review by DOE.   

 
• Grout formulas for closure of the 241-C-200- Series tanks and associated pipe encasements were 

developed and initial testing completed.  
 
• Preliminary sampling analyses from five direct push locations for WMA A-AX Focus Area 1, the area 

around tanks 241-A-104 and 241-A-105 (per RPP-PLAN-62041), were received.  Field work for RPP-
PLAN-63020, Sampling and Analysis Plan for WMA A-AX Focus Area 2 (Southwestern Area of 
A Farm), was initiated and continued into CY 2021.  RPP-PLAN-63698, Field Sampling and Analysis 
Plan for Soil Samples in Support of Interim Measures at 241-U Tank Farm, was developed.  Field 
work to support characterization is anticipated to be initiated in CY 2021. 

 
5.2.2.1 Performance Assessments 
Work was continued in CY 2020 to support ongoing PA development and documentation updates 
associated with WMA C, the IDF, and WMA A-AX.  The WMA C and WMA A-AX PAs support closure of 
WMA C and WMA A-AX, respectively, while the IDF PA supports operations of the IDF.  
 
Resolution of comments received from Ecology on three of the four TPA Agreement initial drafts of PA 
analysis documents (Appendix I in Attachment 2 – TPA Action Plan) for WMA C (RPP-ENV-58806; RPP-
RPT-58329; RPP-RPT-59197) have been completed; these analyses and related supporting 
documentation were submitted to DOE for final clearance and public release.  The fourth TPA 
Agreement analysis document, the DOE O 435.1 PA, is outside of Ecology’s regulatory oversight. 
 
In addition, Maintenance and Monitoring Plans and an Unresolved Waste Management Question 
procedure were maintained in support of the WMA C PA maintenance effort. This work is being 
performed to meet federal and state requirements along with the requirements in the TPA (Ecology et 
al. 1989a), (See Appendix I in Attachment 2, TPA Action Plan).  To meet these requirements, U.S. 
Department of Energy, Office of River Protection (DOE-ORP) released a set of four complementary 
HHFACO PA analysis (See Appendix I in Attachment 2, TPA Action Plan) reports (RPP-ENV-58782; 
RPP-ENV-58806; RPP-RPT-58329; RPP-RPT-59197) in FY 2016.  Each of the analysis reports focus on 
specific requirements for addressing impacts of individual contamination sources that will remain in 
WMA C after closure (i.e., existing contamination in the vadose zone, past tank leaks and unplanned 
releases, and tank residuals [radionuclides/hazardous chemicals]). 
 
In CY 2020, an independent review of the DOE O 435.1 (RPP-ENV-58782) and the complementary Draft 
WIR Evaluation for WMA C by the NRC as a part of its consultation with DOE on the WIR-related 
decisions at WMA C was completed. A Final Technical Evaluation Report (NRC 2020) that summarized 
the results of their review and provided recommendations for DOE consideration at future WMA C and 
other single-shell tank farm PAs was issued by NRC in May 2020.  
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In CY 2020, a preliminary PA for WMA A-AX examined the radiological impacts from residual wastes in a 
closed WMA A-AX was completed to meet the requirements of DOE O 435.1 and a TPA milestone.  The 
DOE Low-Level Waste Disposal Facility Federal Review Group performed a consultative review of the 
preliminary PA that was completed in April 2020.  Revisions to the preliminary PA to address comments 
from the Low-Level Waste Disposal Facility Federal Review Group consultative review were completed 
in September 2020.  Additional comments made during the consultative review will be addressed in the 
final PA before seeking a closure authorization from DOE.  A preliminary Closure Analysis, which 
evaluates the hazardous chemical impacts from residual wastes in a closed WMA A-AX and is 
complementary to the preliminary PA for WMA A-AX, was also completed as a part of a TPA milestone. 
 
Efforts to evaluate the potential impacts from past leaks from WMA A-AX at SST A-105 and A-104 have 
continued in CY 2020. 
 
5.2.2.2 Interim Measure and Surface Barriers.   
Interim surface barriers have been constructed at T,  TY, and SX Tank Farms.  An interim surface barrier 
is currently under construction at TX Tank Farm.  Monitoring of interim surface barriers is ongoing and in 
RPP-RPT-61684, Maintenance and Performance Monitoring Plan for Interim Barriers (which meets TPA 
milestone M-45-92AC), all the requirements are listed.  The results from barrier monitoring are 
published in an annual report.  The last barrier monitoring report was released in FY 2020 (RPP-RPT-
62684) 
 
The first interim surface barrier was constructed at T Tank Farm and is a polyurea barrier that uses an 
infiltration area for disposal of the collected water.  The interim surface barriers at TY and SX Tank 
Farms, and at TX Tank Farm when completed, are modified asphalt barriers that use evapotranspiration 
basins to dispose of collected water.   
 
The design of a modified asphalt barrier for U Tank Farm is currently under development.  The design is 
scheduled to be completed in FY 2021.  Construction of an interim surface barrier at U Tank Farm is 
scheduled to be completed by October 31, 2023, to meet TPA Agreement Milestone M-045-92.  
 
RPP-PLAN-63698, Field Sampling and Analysis Plan for Soil Samples in Support of Interim Measures at 
241-U Tank Farm, was developed and completed to support interim measures.  Field work to support 
characterization is anticipated to be initiated in CY 2021. 
 
5.2.3 Central Waste Complex 
K Chase, J Fullmer 
A solid waste storage facility located in the 200-West Area (Figure 5-13), the CWC qualifies for RCRA 
interim status in accordance with WAC 173-303-805 and operates under interim status standards of 
WAC 173-303-400(3). CWC receives waste from the Hanford Site and offsite sources authorized by DOE 
to ship waste to the Hanford Site for treatment, storage, and disposal; however, the majority of waste 
received at the CWC is generated from ongoing cleanup, research, and development activities at the 
Hanford Site. Waste types include low-level, mixed low-level (MLLW), TRU, and polychlorinated biphenyl 
radioactive. The CWC can store as much as 735,000 ft3 (20,800 m3) of waste, which is an adequate 
capacity to store the projected volumes of generated waste from the activities identified above, 
assuming on-schedule treatment and disposal of the stored waste. An outside storage area was 
constructed in 2007 to store large containers of suspect TRU waste from waste retrieval operations. As 
of December 31, 2020, the volume of waste currently stored in the CWC Outside Storage Areas is 
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approximately 128,993 ft3 (3,653 m3) and the volume of waste currently stored at CWC is approximately 
400,312 ft3 (11,336 m3).   
 
 

 
Figure 5-13.  Aerial View of the Central Waste Complex. 

 
5.2.4 Waste Receiving and Processing Facility 
J Fullmer 
The WRAP facility began operating in 1997 with the mission to analyze, characterize, and prepare drums 
and boxes of low-level, mixed, and TRU wastes for disposal (Figure 5-14). The 52,000-ft2 (4,800-m2) 
facility, along with two 21,500-ft2 (2,000-m2) storage buildings, are located north of the CWC in the 
200-West Area. The WRAP facility is operating under interim status standards specified in 
WAC 173-303-400. 
 
Waste destined for the WRAP facility includes stored and newly generated waste from current 
Hanford Site cleanup activities, and consists primarily of contaminated cloth, paper, rubber, metal, and 
plastic (i.e., debris). Processed materials that qualify as low-level radioactive waste and meet disposal 
requirements are buried at the Hanford Site. Low-level radioactive waste not meeting burial 
requirements are processed at the WRAP facility for onsite burial or prepared for future treatment at 
other TSD facilities. Waste determined to be TRU was certified and packaged for shipment to the WIPP 
for disposal. 
 
In response to budget constraints, actions were taken in late 2011 and 2012 to place the WRAP facility 
into a layup status until future funding is available to restart the facility. The layup actions during the 
interim period maintain facility safety, environmental compliance, and operational viability to enhance 
the transition to operational status at the end of the layup period. 
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Figure 5-14.  A Worker Loads 65 Drums of Mixed Low-Level Waste Debris for Shipment  

from the Waste Receiving and Processing Facility to Perma Fix Northwest. 

 
5.2.5 T-Plant Complex.   
JR Hultman 
The T-Plant Complex (Figure 5-15) is located in the 200-West Area and provides waste treatment, 
storage, and decontamination services for the Hanford Site and offsite facilities. The T-Plant Complex 
qualifies for RCRA interim status in accordance with WAC 173-303-805 and is operating under interim 
status standards of WAC 173-303-400(3). The T-Plant Complex received no additional sludge transfer 
and storage container shipments of K-Basin sludge for storage during CY 2020.  There is a total of 20 
sludge transfer and storage containers at T-Plant. 
 
 

 
Figure 5-15.  Aerial View of the T-Plant Complex. 
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5.2.6 Canister Storage Building 
CL Plager 
The CSB is a large 42,000-ft2 (3,902-m2) facility located in the 200-East Area. The facility stores 
approximately 2,300 tons (2,086 metric tons) of spent nuclear fuel packaged in 412 multi-canister 
overpacks from the 100-K Basins, 100-N Reactor, and T-Plant. The multi-canister overpacks are stored in 
220 carbon-steel tubes in a below-grade concrete vault. The irradiated fuel was cleaned, packaged, 
dried, and relocated to the CSB beginning in 2004 to provide safe interim storage in a consolidated 
location, allowing for cleanup of older facilities, which reduces the cleanup footprint of the Hanford Site 
and risk. The CSB has a design life of 40 years and will safely store the multi-canister overpacks until they 
can be placed in the National Repository.  The CSB was originally planned to be used for the storage of 
glass logs of vitrified tank wastes.  Per the National Environmental Policy Act ROD (DOE 1996) to the 
DOE/EIS-0245F, Final Environmental Impact Statement Management of Spent Nuclear Fuel from the K 
Basins at the Hanford Site, Richland, Washington, it was decided to store spent nuclear fuel in the CSB.  
Construction of the CSB was completed in May 2000 and commenced receiving K Basin spent nuclear 
fuel in December 2000.   
 
Adjacent to the CSB is the Interim Storage Area, which also contains spent nuclear fuel from other 
sources packaged in various containers. This spent nuclear fuel will be subsequently repackaged and 
sent to the National Repository. 
 
5.2.7 Low-level Burial Grounds 
JR Hultman, KL Chase, SR Myrick 
The low-level burial grounds (LLBG) consist of eight separate burial areas regulated under the AEA: two 
are located in the 200-East Area and six are located in the 200-West Area. Two of the burial grounds are 
used for disposal of LLW and mixed waste (i.e., low-level radioactive waste with a dangerous waste 
component regulated by WAC 173-303). Located in the 200-West Area, the 218-W-5 Burial Ground 
contains Trenches 31 and 34; in the 200-East Area, the 218-E-12B Burial Ground contains Trench 94, 
which is dedicated for disposal of defueled U.S. Navy reactor compartments. Trenches that contain 
mixed LLW are regulated under RCRA. Five burial grounds in the 200-West Area were used to dispose of 
LLW and/or retrievable storage of TRU waste, as were portions of the 218-E-12B Burial Ground. The 
218-W-6 Burial Ground has never received waste. The LLBGs are operating under interim status 
standards specified in applicable sections of WAC 173-303, “Dangerous Waste Regulations.” In addition, 
the remedial investigation/feasibility study work plan (DOE/RL-2004-60) supports remediation of the 
CERCLA areas within the LLBG and coordinates with the RCRA TSDs closure.  Disposal of LLW in the 
unlined trenches ceased on June 23, 2004. 
 
5.2.7.1 Low-Level Waste Burial Ground 218-W-5, Trenches 31 and 34 
Trenches 31 and 34 (Figure 5-16) are rectangular landfills with approximate base dimensions of 250 by 
100 ft (76 by 30 m), with a variable depth of 30 to 40 ft (9 to 12 m). The trenches comply with 
WAC 173-303 requirements for double liners and leachate removal/collection systems. These lined 
disposal units were originally designated for mixed LLW.  Since that date, Trenches 31 and 34 have 
accepted LLW and mixed LLW for disposal. Disposal in Trench 31 began in May 2005, and disposal in 
Trench 34 began in September 1999. The first operational layer of waste containers in both trenches 
have been covered with compacted gravel and soil; waste is currently being placed on the second waste 
layer in both trenches. 
 

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303
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As of December 31, 2020, Trench 31 contains approximately 258,213 ft3 (7,312 m3) of waste in 
approximately 4,170 waste containers. Trench 34 contains approximately 191,548 ft3 (5,424 m3) of 
waste in 5,350 waste containers. In 2020, 95 containers totaling 7,734 ft3 (219 m3) of waste were 
disposed of in Trenches 31 and 34. 
 
 

 
Figure 5-16.  Trenches 31 (Bottom Trench) and 34 (Top Trench) are Used to Store and Dispose  

of Low-Level Waste and Mixed Low-Level Waste from Hanford Site Work. 

 
5.2.7.2 Low-Level Waste Burial Ground, Trench 94 
The LLBG Trench 94 received one defueled U.S. Navy reactor compartments in 2020. The total number 
of reactor compartments received into Trench 94 (218-E-12B Burial Ground) is 136 as of 
December 31, 2020. All U.S. Navy reactor compartments shipped to the Hanford Site for disposal in 
trench 94 originated from decommissioned, defueled nuclear-powered submarines or cruisers. 
Decommissioned submarine reactor compartments are approximately 33 ft (10 m) in diameter, 47 ft 
(14.3 m) long, and weigh between 1,000 and 1,500 tons (900 and 1,362 metric tons). Decommissioned 
cruiser reactor compartments are approximately 33 ft (10 m) in diameter, 42 ft (12.8 m) high, and weigh 
approximately 1,500 tons (1,362 metric tons). 
 
5.2.8 Waste Encapsulation and Storage Facility 
CL Plager 
Located in the 200-East Area, the WESF was constructed from 1971 to 1973 on the west end of B-Plant 
and became active in 1974. The WESF is a RCRA TSD facility and is operated under final facility standards 
of WAC 173-303-600. The WESF is a storage only unit for strontium and cesium salts encapsulated in 
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double-containment stainless-steel capsules in underwater pool cells. The water provides cooling and 
shielding for the capsules, which are considered sealed sources. 
 
The historic mission of the WESF was encapsulation and storage of cesium chloride and strontium 
fluoride salts that had been separated from the Hanford Site’s high-level radioactive tank waste. The 
current mission of the WESF is safe storage of the cesium and strontium capsules. The facility is a two-
story, 20,000-ft2 (1,860-m2) building that is 157-ft (48-m) long and 40-ft (12-m) high. The facility is 
constructed of steel-reinforced concrete and partitioned into seven hot cells, a hot cell service area, 
operating areas, building service areas, and a pool cell area. The hot cells are labeled A through G.  Initial 
RCRA closure of Hot Cells A through F was achieved on April 10, 2017, through grouting the hot cells to 
fix any radioactive materials present. Only Cell G remains active for supporting cesium and strontium 
capsule storage and eventual removal. Other building areas for instrumentation, monitoring, utility 
support, and manipulator repair associated with Cell G and the pool cells remain in service.  
 
In May 2018 DOE issued an amended Record of Decision (ROD) to the Final Tank Closure and Waste 
Management Environmental Impact Statement for the Hanford Site, Richland, Washington 
(DOE/EIS-0391) for the management of cesium and strontium capsules at the Hanford Site. This 
amended ROD is found in the 83 FR 23270, “Amended Record of Decision for the Management of 
Cesium and Strontium Capsules at the Hanford Site, Richland, Washington.” The decision was to transfer 
the capsules in storage at WESF to a new interim dry storage facility. 
 
In CY 2019 Ecology prepared and issued for public comment a draft RCRA Part B permit for the WESF 
including provisions for removal and packaging the capsules for dry storage. This permit became 
effective for the WESF Operating Unit Group 14 in 2020. In CY 2019, Ecology also prepared and issued 
for public comment a draft RCRA Part B permit for the Capsule Storage Area for the interim storage of 
the capsules. This permit became effective in 2020 resulting in the Capsule Interim Storage Operating 
Unit Group 19 being incorporated into the Hanford RCRA Permit. With permits in place, the Capsule 
Interim Storage construction commenced in 2020 in the greenfield area between the WESF and the CSB. 
 
5.2.9 Integrated Disposal Facility 
WA Borlaug, BL Lawrence 
The IDF (Figure 5-17) is an unused landfill located in the south-central part of the 200-East Area. The IDF 
is an expandable lined landfill (i.e., a double high-density polyethylene (HDPE)-lined trench with leachate 
collection and a leak detection system). The landfill is divided lengthwise (north to south) into two 
distinct cells: the east cell (cell 2) was originally intended for disposal of low-level radioactive waste 
(non-RCRA permitted) and the west cell (cell 1) was for disposal of MLLW (radioactive and RCRA-
regulated hazardous waste). The west cell is currently a permitted TSD facility under the Hanford Site 
RCRA Permit (WA7890008967).  A Permit Modification Request was submitted in 2019 to Ecology to 
allow disposal of MLLW in both cells (e.g., vitrified LAW from the WTP).  The permit modification adds 
non-CERCLA waste from Hanford Site projects, secondary waste from WTP, and mixed waste generated 
by IDF operations to be disposed of in IDF. 
 
The IDF has a process design capacity of 2.89 million ft3 (82,000 m3). The IDF is referenced in 
DOE/EIS-0391 as a future disposal option for Hanford Site wastes. 
 
Required reporting to the DOE Low-Level Waste Disposal Facility Federal Review Group on the changes 
to the Radioactive Waste Management Baseline was completed in DOE/ORP-2020-02, FY 2019 Annual 
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Summary Report, in March 2020.  The annual summary report documents waste receipts at the IDF and 
any changes to the technical baseline supporting the conclusions of the DOE O 435.1 Performance 
Assessment for the Integrated Disposal Facility (RPP-RPT-59958 Revision 1A).  No waste was received at 
the IDF in CY 2020.  Based on the review of the Annual Summary Report (DOE/ORP-2020-02) completed 
in September 2020, completion of the IDF Waste Acceptance Criteria (IDF-00002), and updates to the PA 
Monitoring Plan and PA Maintenance Plan (CHPRC-03347 and CHPRC-03348, respectively) in CY 2019, 
DOE concluded that all conditions in the IDF Operating Disposal Authorization Statement had been met.   
 
An independent review of the DOE O 435.1 Performance Assessment for the Integrated Disposal Facility 
(RPP-RPT-59958 Revision 1A) and the complimentary Draft WIR Evaluation for vitrified LAW disposed 
onsite at IDF by the NRC as a part of its consultation with DOE-ORP on the WIR-related decisions at IDF 
was initiated in June 2020.  Requests for additional information were provided by NRC to DOE in 
November 2020.  Comments from the Washington State Department of Ecology and other members of 
the public were also received on the Draft WIR Evaluation and IDF PA in November 2020. 
 
 

 
Figure 5-17.  Aerial View of the Integrated Disposal Facility.   

 
5.2.10 Environmental Restoration Disposal Facility 
WA Borlaug, BL Lawrence 
The ERDF (Figure 5-18) is the largest disposal facility in the DOE cleanup complex. The landfill located 
near the 200-West Area covers 107 ac (43.7 ha) and has a current capacity of approximately 21 million 
tons (19.1 million metric tons).  
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Figure 5-18.  Aerial View of the Environmental Restoration Disposal Facility. 

 
Regulated by the EPA, the facility began operations in July 1996 and serves as the central disposal site 
for hazardous, low-level radioactive, and MLLW removed during Hanford Site cleanup operations 
conducted under CERCLA. The total available expansion area of the ERDF site was authorized in 
EPA/ROD/R10-95/100, Declaration of the Record of Decision for USDOE  Environmental Restoration 
Disposal Facility, Hanford Site, Benton County, Washington, to cover as much as 1.6 mi2 (4.1 km2). To 
provide a barrier preventing contaminant migration into the vadose zone from the in-ground facility, the 
ERDF was constructed to RCRA Subtitle C minimum technology requirements, which includes a double-
liner and leachate collection system (40 CFR 264.301, Subpart N, “Design and operating requirements”). 
The lower liner of the double-liner system is a composite liner system consisting of a 3-ft (0.9-m)-thick 
layer of compacted bentonite-admixed soil covered with HDPE geomembrane. An aggregate or 
geocomposite leak detection system lies immediately above the lower composite liner.  A second liner 
consisting of HDPE geomembrane sits on top of the leak detection system and is covered with a 1-ft 
(0.3-m)-thick aggregate or a geocomposite leachate collection layer.  The leachate collection layer is 
covered with a 3-ft (0.9-m)-thick layer of soil to protect the underlying layers of the liner system.   
 
Designed to be expanded as needed, ERDF consists of disposal areas called cells. There are currently 
10 cells at ERDF. After completion of waste disposal operations, a 15-ft (4.6-m)-thick enhanced RCRA 
Subtitle-C final cover will be placed over the cells. 
 
As of December 31, 2020, DOE and its contractors have disposed of 18.5 million tons (16.8 million metric 
tons) of contaminated material at the ERDF since the facility began operations in 1996. The majority of 
cleanup waste disposed at ERDF is from the 220 mi2 (570 km2) River Corridor located along the banks of 
the Columbia River. The waste consists mainly of soil contaminated during operation of the Hanford 
Site’s nine plutonium production reactors and support facilities from 1943 to 1987, as well as 

https://www.gpo.gov/fdsys/pkg/CFR-2011-title40-vol26/pdf/CFR-2011-title40-vol26-sec264-301.pdf
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contaminated rubble from building demolition. In addition, ERDF receives cleanup waste from other 
Hanford Site locations. 
 
5.2.11 200 Area Effluent Treatment Facility 
S Scott 
The 200 Area ETF (Figure 5-19) is located in the 200-East Area. The ETF stores and treats liquid effluent 
to remove toxic metals, radionuclides, and ammonia, in addition to destroying organic compounds. The 
treatment process constitutes best available technology and includes pH adjustment, filtration, 
ultraviolet light and peroxide oxidation to destroy organic compounds, reverse osmosis to remove 
dissolved solids, and ion exchange to remove the last traces of contaminants. The facility began 
operating in December 1995 and operates in accordance with the RCRA Permit.  The facility has a 
maximum treatment capacity of 150 gal (570 L) per minute and processed 2.26 million gal 
(8.57 million L) of wastewater from LERF in CY 2020.  
 
The effluent discharges from the 200 Area ETF are managed in accordance with limitations set forth in 
the State Waste Discharge Permit ST0004500 and the 200 Area ETF Delisting Petition approval 
conditions. The treated effluent is stored in tanks, sampled and analyzed, and discharged via a dedicated 
pipeline to the State-Approved Land Disposal Site (also known as the 616-A Crib), an underground drain 
field located just north of the 200-West Area. Percolation rates for the field were established by site 
testing and evaluation of soil characteristics. Tritium in the liquid effluent from the ETF cannot be 
practically removed. The location of the disposal site maximizes the time for migration of tritium to the 
Columbia River to allow for radioactive decay (the half-life of tritium is 12.35 years).  
 
Due to COVID-19 impacts, quarterly monitoring of groundwater wells 699-48-77C & 699-48-77D was not 
performed per State Waste Discharge Permit ST0004500 for the State-Approved Land Disposal Site for 
the period of April 1, 2020, to June 30, 2020. 
 
A robust series of upgrades is helping to ensure the 25-year-old ETF is ready to carry out its 
wastewater processing mission when Direct-Feed Low-Activity Waste (DFLAW) operations begin. 
ETF treats water contaminated with low levels of radioactive and chemical waste. The facility is a 
vital component in the complex chain of waste treatment facilities that support planned 24/7 
conversion of liquid waste to a safe, solidified glass form in the new WTP now under construction.  
Goals for 2021 include replacing the Ultra Violet Oxidation Unit with a more robust modern unit 
and replacement of the Monitoring and Control System to bring the new control system up to site 
standards in order to efficiently communicate with other facility systems site-wide. Another goal is 
to begin construction of LERF basin 41. Construction will begin in May or June 2021, depending on 
permit issuance, and will take approximately 18 months to complete. 
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Figure 5-19.  The Effluent Treatment Facility Receives Liquids from 

the Liquid Effluent Retention Facility. 

 
5.2.12 Liquid Effluent Retention Facility.   
South of the ETF, the LERF (Figure 5-20) consists of three RCRA-compliant surface impoundments to 
store and treat aqueous mixed waste.  The aqueous waste includes process condensate from the 242-A 
Evaporator, groundwater from various operable unit pump-and-treat systems, leachate from ERDF and 
LLBG Trenches 31 and 34, and other aqueous waste generated from onsite remediation and waste 
management activities. The LERF provides a steady flow and consistent pH for the 200 Area ETF feed. 
Each basin has a maximum permitted capacity of 7.8 million gal (29.5 million L) and is constructed of two 
flexible HDPE membrane liners. A system is provided to detect, collect, and remove leachate from 
between the primary and secondary liners. Beneath the secondary liner is a soil and bentonite clay 
barrier, should the other liners fail. Each basin has a floating membrane cover constructed of very low-
density polyethylene or chlorosulfonated polyethylene to keep out windblown soil and weeds and 
minimize evaporation of organic compounds and tritiated water that may be present in the basin 
contents. The facility began operating in April 1994. 
 
The volume of wastewater received for the LERF basin storage in CY 2020 was approximately 
1.33 million gal (5.05 million L). The largest single contributor to wastewater received into LERF was 
approximately 0.16 million gal (0.61 million L) of mixed waste burial trench leachate. Approximately 
2.26 million gal (8.57 million L) of wastewater in LERF was treated at ETF in CY 2020.  Treated effluent 
wastewater is discharged to the State-Approved Land Disposal Site.  The volume of wastewater being 
stored in the LERF at the end of CY 2020 was approximately 8.73 million gal (33.0  million L). 
 
The LERF holds the wastewater until it can be processed through the ETF and the addition of a fourth 
basin will add additional capacity to support DFLAW operations. Other completed 2020 projects at ETF 
include upgrades to the air compressor and dryer units, replacement of the peroxide decomposer units, 
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replacement of the chiller system, improvements to Reverse Osmosis pumps and valves, recoating of 
the verification tank, replacement of the cooling tower, replacement of an aging uninterruptible power 
supply and replacement of a fiberglass caustic tank with more durable stainless steel (Figure 5.21). 
 

 
Figure 5-20.  The Liquid Effluent Retention Facility is Located  

in the Central Part of the Hanford Site. 

 

 
Figure 5-21.  New Stainless Steel 4% Caustic Tank. 
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5.2.13 200 Area Treated Effluent Disposal Facility.   
Located east of the 200-East Area, the 200 Areas’ TEDF (Figure 5-22) is a collection and disposal system 
for non-RCRA waste streams. Individual waste streams must be treated or otherwise comply with best 
available technology and all known available and reasonable treatment methods. Effluent discharges 
comply with the limitations established in State Waste Discharge Permit ST0004502. 
 
The 200 Area TEDF consists of a 12-mi (19.3-km)-long pipeline, three lift stations, a sample station 
(Building 6653), and two adjacent 5-ac (2-ha) infiltration basins. The facility began operating in 
April 1995 and has a capacity of 3,400 gal (12,900 L)/min. The volume of non-radioactive, non-
dangerous waste disposed to this facility in CY 2020 was approximately 54.3 million gal (205 million L).  
 
 

 
Figure 5-22.  200 Area Treated Effluent  

Disposal Facility Infiltration Basins A and B. 
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5.2.14 242-A Evaporator 
Located in the 200-East Area, the 242-A Evaporator concentrates dilute liquid tank waste by evaporation 
in accordance with the RCRA Permit. The resultant water vapor is captured, condensed, filtered, 
sampled, sent to the nearby LERF for storage, and then further treated at ETF. This process reduces the 
volume of liquid waste sent to the DSTs for storage and reduces the potential need for additional tanks.  
 
In CY 2020 the 242-A did not process any waste due to the discovery of degraded pipe infrastructure.  A 
project to replace the degraded piping is underway.  The 242-A remains in shutdown mode while 
operations focuses on maintenance and testing of facility components. 
 
5.2.15 Hanford Tank Waste Treatment and Immobilization Plant 
D Faulk 
The WTP is being built on 65 ac (26 ha) in the 200-East Area to treat radioactive and hazardous waste 
stored in 177 underground tanks on the Central Plateau.  The WTP comprises four major facilities 
(Pretreatment Facility, HLW Facility, LAW Facility, and Analytical Laboratory) along with support 
buildings and associated infrastructure (Balance of Facilities [BOF]).  Construction of the WTP is 
managed in accordance with the RCRA Permit.  In 2020, Bechtel National Inc. (BNI) continued executing 
against its new contract modifications, signed in December 2016 with DOE, that prioritize finishing the 
LAW Facility, BOF, and Analytical Laboratory to feed waste directly from the Hanford Tank Farms to the 
LAW facility under an approach called DFLAW.  The DFLAW approach calls for the treatment of tank 
waste in the LAW facility by the end of 2023.  
 
As construction is completed, the plant systems and buildings are transferred to a startup and testing 
phase to perform testing to verify the systems and equipment functions as intended. After the startup 
phase, a commissioning phase ensures the utilities and process systems are integrated and ready to 
support future plant operations. 
 
A description of the WTP facilities and the progress at each facility in 2020 is provided in the following 
sections. 
 
5.2.15.1 Pretreatment Facility 
The Pretreatment Facility is where waste will be received from the Tank Farms and separated into low-
activity and HLW streams for transport to the LAW and HLW facilities for processing.  In 2019, DOE and 
BNI, along with an independent review team, completed an extensive collaborative effort to resolve a 
series of technical questions related to the Pretreatment and HLW facilities. Four years of both small 
and large-scale testing confirmed that pulse jet mixers can properly mix tank waste to ensure there are 
no flammable gas buildups inside the facilities’ vessels. This concluded BNI’s work requested by the DOE 
to successfully resolve the technical decisions for the Pretreatment and HLW facilities identified by an 
industry expert panel and DOE Secretary of Energy in 2012.  In 2020 focus continued to preserve the 
Pretreatment Facility and its equipment along with closing out specified procurement actions. 
 
5.2.15.2 High-Level Waste Facility 
At this facility, HLW is combined with materials in glass forming high temperature melters and poured 
into waste container canisters to form a solid, immobilized glass form. Since 2018, resumption and 
progress of HLW design engineering activities resumed and has been a primary focus; progress 
continued to deliver active facility procurements.   
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5.2.15.3 Low-Activity Waste Facility 
In the LAW Facility, concentrated low-activity waste will be mixed with silica and other glass-forming 
materials. The mixture will be fed into the LAW’s two melters and heated to 2,100 °F, a process called 
vitrification. The glass mixture will then be poured into stainless steel containers for storage on the 
Hanford Site. 
 
In 2020, the WTP commissioning workforce continued utilizing the finished and operational 20,000-ft2 
(1,858-m2) two-story annex connected to the LAW Facility. The annex houses the plant’s control room 
and is key to controlling DFLAW operations. The LAW Facility alone contains 94 systems. By the end of 
2020 100% of the facility systems had finished construction and transitioned into the startup and testing 
phase while 40% had completed startup and entered the commissioning phase. 
 
Additionally in 2020, hiring and systems training completed for approximately 140 commissioning 
technician positions. The training qualifies the technicians to run more than 200 separate systems and 
remote operations software for the LAW Facility, Analytical Laboratory, and 14 other BOF support 
utilities in a 24/7 around-the-clock environment. In 2020, the WTP began receiving shipments of 
specialty fabricated empty LAW containers. The 7-ft (2.1-m) tall, 4-ft (1.2-m) wide stainless-steel 
containers will be filled with molten glass containing simulated and real low-activity tank waste during 
the DFLAW commissioning phase. 
 
5.2.15.4 Analytical Laboratory 
Once operational, the Analytical Laboratory will process about 3,000 waste samples annually to support 
glass formulation and waste-form compliance for the DFLAW approach. The Laboratory construction is 
finished, systems startup testing is complete, and is staffed with qualified and trained chemists.  
 
In 2020, a set of matrix-corrected glass standards were developed and produced.  These standards, 
along with statistical evaluation of thorough chemical analysis, will allow for accurate definition of glass 
composition during plant commissioning and operations. 
 
Most notably, the DOE and BNI declared the Analytical Laboratory is Ready to Operate and support 
future DFLAW cold commissioning. The achievement signifies that the Lab's analytical capabilities and 
chemists are prepared to support the project's path to cold commissioning. Furthermore, the Ready to 
Operate designation means that training and qualification processes are in place; programs and 
procedures are approved and implemented; and equipment, tools, and materials are in place, tested, 
and available for use by existing and future Lab staff. 
 
5.2.15.5 Balance of Facilities 
The WTP’s BOF is made up of 14 non-nuclear infrastructure support buildings necessary for the plant’s 
DFLAW operation. The support utilities include electrical power distribution system; backup power 
systems; compressed air; chilled, process, potable, and fire water systems; steam systems; and 
communication and control systems. To close 2020, start-up testing was completed for all 56 BOF 
systems necessary to support future DFLAW vitrification operations.. These accomplishments included 
startup testing for DFLAW Glass Formers Reagent system. During DFLAW operations, large quantities of 
silica and other glass-forming materials are needed to convert radioactive tank waste into a stable glass. 
The Glass Formers Reagent system utilizes a series of engineered mechanical components combined 
with a computerized control system to supply these glass formers to the LAW Facility. 
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Final sitewide grading, earthwork, and roadway construction also progressed. 
 
5.2.15.6 Effluent Management Facility 
During low-activity waste vitrification, secondary liquid waste is generated from the melter off-gas 
system and during waste transfer pipe flushing. These liquids will go to the WTP EMF where excess 
water is evaporated and the remaining concentrate is sent back into the vitrification process. EMF has 
four structures: the main processing facility, a utility building, an electrical distribution building, and the 
low-point drain building.  To close out 2020, construction finished for all 77 EMF systems, and nearly 
50% of the systems completed startup testing and were handed over to the commissioning phase. 

 
5.2.16 Tank Waste Treatment Support 
In 2020, technical support for pretreatment, immobilization, and disposal focused on defining baseline 
processes, reducing operational risk, or developing alternative management strategies.  Highlights of 
2020 achievements include the following: 
 
• To strengthen the technical underpinnings and safety basis of the TSCR system, key activities were 

focused on waste filtration, ion exchange, and safety analysis. TSCR performance at higher solids 
concentration arose from an external independent review as a potential uncertainty for pending 
future operation.  A pilot-scale test system was designed and assembled in 2020 to address key 
performance uncertainties under prototypic operating conditions. The system, in conjunction with 
an appropriately designed simulant, will be used in testing being conducted in 2021 to establish the 
limits of performance of the filtration and ion exchange systems at high solids loading. In addition, in 
2020 a collaborative study was initiated to perform critical testing of the ion exchange column 
breather filter. The testing addressed a safety basis concern regarding the filter’s ability to withstand 
a flammable gas deflagration/explosion and final tests are planned to be completed in 2021. 
 

• The Radioactive Test Platform is being used to (1) optimize the baseline DFLAW flowsheet with 
respect to integrated unit operations, (2) provide process data (such as impact of temperature on 
performance) to inform operations decisions, and (3) evaluate a wide variety of proposed changes 
to the baseline flowsheet (before facility implementation, reducing risks) with actual waste samples 
from the Hanford SIte tank farms. Design and operational options evaluated included assessing 
changes to the DFLAW flowsheet, including dead-end filtration planned for the Low-Activity Waste 
Pretreatment System (LAWPS) and crystalline silicotitanate media for TSCR and LAWPS. FY 2020 
work focused on evaluating the second batch of feed for TSCR, with filtration and ion exchange tests 
of AP-105. In addition, vitrification of a radioactive tank waste sample from AP-107 with recycled 
condensate was completed.  
 

• Glass waste form development, melter processing, and waste form performance to address 
troublesome component solubility limits, increase melting rate and waste throughput, decrease 
total glass volume, and provide long-term dissolution data were key focal areas in 2020. In addition 
to the mission benefits, these efforts enable greater operational flexibility and efficiency, both in the 
various stages of startup and through operational upsets and challenges. In 2020, PNNL issued a set 
of glass property-composition models that significantly expand the operational window LAW facility 
transition to operations.  These same models are also useful for risk reduction in startup and mission 
planning. 
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• Low-temperature waste forms were evaluated in 2020 for (1) WTP liquid secondary wastes, 
including processes at the ETF and the EMF; (2) solid secondary wastes, including non-debris and 
debris wastes produced from DFLAW and full WTP operations; (3) potential supplemental low-
activity waste (SLAW) immobilization; and (4) an expert panel review of technologies to improve a 
possible candidate SLAW low temperature waste form. The data generated and analyses are critical 
to qualifying these waste forms for disposal in the Hanford IDF or offsite facilities and will help 
provide the defense in depth for IDF PA maintenance activities. 
 

• DOE is progressing an analysis of the optimal approach for initiating treatment of HLW by 2033, the 
Consent Decree milestone. The analysis is being performed by DOE-ORP with support from an 
architect engineering contractor, the Hanford Site tank farms contractor, the national laboratories, 
and the state of Washington. Cost, schedule, and technical and project risk criteria are used to 
analyze alternatives for pretreating the waste before it is vitrified in the WTP. 

 
 
5.3 Long-Term Stewardship 
J Shoemake, DB Rohlfing 
 
As cleanup is completed (i.e., remedial action objectives are achieved as defined in the applicable 
decision documents) in a geographic area of the Hanford Site, the area’s mission transitions from 
cleanup to long-term stewardship (LTS). Accordingly, contractual responsibilities are transitioned from 
DOE-RL’s cleanup contractor to the Hanford Mission Integration Solutions contractor into the LTS 
Program. The Hanford Site’s LTS Program is responsible for managing over 220 mi2 (570 km2) of the 
Hanford Site, an area that includes 1,715 LTS-managed WIDS waste sites and six Manhattan Project Era 
production reactors that have been placed in interim safe storage.  The LTS Program works to the 
direction of DOE/RL-2010-35, Hanford Long-Term Stewardship Program Plan, to manage the post-
cleanup requirements specified in the associated cleanup decision documents.   
 
Since 2010, through collaborative efforts with DOE-RL and its prime contractors, cleaned-up waste sites 
and other facilities in 14 geographic areas and 6 cocooned reactor facilities were transitioned from the 
River Corridor Closure Contractor to Mission Support Alliance’s LTS program via contract modification, 
which included the completion of several transition and turnover packages.  This documentation was 
prepared for each segment or area transitioned to LTS.  The LTS program maintains an internal library of 
documents referenced in the turnover packages and additional information that may be relevant to the 
closure history. More than 27,000 cleanup and historic documents have been identified, indexed, and 
tagged as LTS records that are associated with WIDS waste sites and LTS-managed land areas 
(Figure 5-23).   
 
The LTS Program manages post-cleanup obligations to ensure continued protection of human health 
and the environment.  This includes the S&M of interim-stabilized reactor facilities (i.e., safe storage 
enclosures [SSEs]), WIDS sites, ICs, radiological control posted areas, and revegetated site areas as well 
as managing other post-cleanup obligations. The LTS Program routinely assesses ICs at waste sites and 
areas of the Hanford Site assigned to the program as defined in CERCLA decision documents.  ICs are 
designed to aid in the protection of human health and the environment, and are used to preserve the 
integrity of a response action and minimize the potential for exposure to residual contamination.  
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Figure 5-23.  Land Areas Managed by the Long-Term Stewardship Program as of 2020. 
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The LTS Program continuously maintains current information regarding IC requirements specified in 
RCRA and CERCLA decision documents and will update DOE/RL-2001-41, Sitewide Institutional Controls 
Plan for the Hanford CERCLA Response Actions and RCRA Corrective Actions, as the EPA 
approves/published new CERCLA records of decision. In 2020, the following activities took place: 
 
• S&M activities of the six cocooned reactors (i.e., SSEs), which included conducting an annual exterior 

visual inspection; annual radiological monitoring around the outside of the SSEs and inside the 
vestibules, as required; preventing activities in proximity to the SSEs from affecting the final hazard 
categorization of the SSEs; conducting exterior visual assessments after off-normal events; 
managing service requests for upgrading signage on each SSE; sealing gaps in vestibule doorways 
and siding; and maintaining areas free of vegetation around the SSEs to reduce the potential for fire.   
 
Note: The SSEs are designed to protect the reactor for 75 years while radioactive decay continues, 
ultimately making the structures safe for demolition and removal. The next reactor entries and 
internal assessments will be conducted in 2025 to ensure that the SSEs are maintained in a safe, 
environmentally secure, and cost-effective manner until subsequent closure during the final 
disposition phase of decommissioning. 
 

• S&M of WIDS sites, which included annual inspections of 33 accepted WIDS sites and active WIDS 
sites, as required; assessing 218 waste sites with ICs as defined in CERCLA decision documents; and 
managing inactive WIDS sites in accordance with their hazard categorization. These activities 
support the CERCLA 5-year review assessments for waste sites where hazardous substances, 
pollutants, or contaminants remain at the site above levels that allow for unlimited use and 
unrestricted exposure.  

 
Note: Inspection and assessments were updated to include changes as documented in the Record of 
Decision: Hanford Area Superfund Site 100-DR-1, 100-DR-2, 100-HR-1, 100-HR-2, and 100-HR-3 
Operable Units (DOE et al. 2018) and Final Waste Site Reclassification Forms. 
 

• S&M of 26 radiological posted areas, which included inspections of proper postings; conducted 
annual contamination surveys; and implemented biological controls, as needed, to maintain 
radiation protection.  
 

• S&M of controls for bat habitats, which included ensuring access controls and signage were in place.  
 

• S&M of revegetated sites including revegetation monitoring of representative sites, reporting on 
revegetation monitoring results, management of noxious weeds, and conducting rectification and 
other plantings, as needed. This resulted in noxious weed management throughout the River 
Corridor and a focus in the 100-N Reactor Area for supplemental revegetation work with shrubs and 
forb plugs. New revegetation approaches are being implemented on the Hanford Site to help sites 
meet their success criteria within their 5-year monitoring window. 
 

• Management of underground injection control (UIC) wells. This included maintaining the Hanford 
Sitewide list of UIC wells, supporting UIC reports to Ecology, and decommissioning inactive UICs as 
resources and priorities allow (no UICs were decommissioned in FY 2020). 
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• Management and maintenance of the Hanford Site’s LTS Records Library. As of late 2020, over 
27,000 records have been captured and stored in the LTS electronic records database.  These 
records include historical cleanup information, as well as records created during the execution of 
LTS activities.  

 
• Updated and issued revision 9 of DOE/RL-2001-41 to include the additional ICs required by Record of 

Decision: Hanford Area Superfund Site 100-DR-1, 100-DR-2, 100-HR-1, 100-HR-2, and 100-HR-3 
Operable Units (DOE et al. 2018).  
 
Note: The LTS Program is also responsible for coordinating with other Hanford Site contractors and 
leading the preparation and publication of the Hanford Site CERCLA Five-Year Review. The Hanford 
Site’s fourth CERCLA 5-year review was completed in 2017 (DOE/RL-2016-01) and the next review is 
due in 2022.  A notice of DOE’s intent to begin the next review was published in the Tri-City Herald 
newspaper in November 2020. 
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