
K-Basin Sludge Removal 
4th International Forum on the Decommissioning 
of the Fukushima Daiichi Nuclear Power Station 

Dr. Monica C. Regalbuto 
Nuclear Fuel Cycle Director 
Nuclear Science and Technology 
Idaho National Laboratory 
monica.regalbuto@inl.gov 
(208) 526-2319 
 

August 5, 2019 
Iwaki, Japan 

mailto:monica.regalbuto@inl.gov


Outline 
1. Hanford Site Background 
2. Hanford Site Today 
3. 100 K Reactor Area Background 
4. K-West Basin Sludge Removal  

1. Challenge 
2. Solution 
3. Project Implementation 
4. Small Business (Subcontractors) 

5. DOE HAMMER Facility 
6. Hanford Prime Contractors 
7. Hanford Total Subcontract Spending 
8. Hanford Community Partnership 
9. Hanford River Corridor Summary 
10. Hanford Post-Cleanup Future 

 
 

2 



1. Hanford Site 

• 1944: Initiated operations 
• 1990: Ended operations 
• Nine nuclear reactors  
• Four reprocessing plants 
• 1944–1971: Approximately 10 

million curies released to the 
Columbia River 

• Reference size: City of  
Los Angeles. 
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https://www.hanford.gov/page.cfm/ProjectsFacilities#HM 
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1. Hanford Site - Comparison to Fukushima 

Mark Triplett - https://ndf-forum.com/1st/common/data/pdf/presentation/en/3-1_Triplett.pdf  

https://ndf-forum.com/1st/common/data/pdf/presentation/en/3-1_Triplett.pdf


R. E. Gephart - https://www.pnnl.gov/main/publications/external/technical_reports/PNNL-13605rev4.pdf  
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1. Hanford Site - Comparison to Other DOE Sites 

Hanford Site: Long-term Stewardship L. Hathaway 
https://slideplayer.com/slide/5235808/  



2. Hanford Site Today - River Corridor Success 

6 

Today 

Hanford Site: Cleanup Completion Framework https://pdw.hanford.gov/document/0076744H 



3. 100 K Reactor Area 
K-East and K-West  
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• 400 yards (365 meters) from the Columbia River 
• Two reactors (1955–1971) to be placed into interim 

safe storage or cocooning configuration  
• 2,300 tons of spent fuel stored (until 2004), 

removed, and placed into dry storage 
– 80% of the spent fuel at the site 

• 35 yd3 (27 m3) of sludge resulted from deterioration 
of the spent fuel stored in the basins 
– Contains the third-highest concentrations of 

radioactive materials on the Hanford Site (after 
spent nuclear fuel and Cs/Sr capsules) 

– 2007 consolidated and stored in six engineered 
containers underwater at the K West Basin. 

https://chprc.hanford.gov/page.cfm/Projects/SludgeTreatmentProject 



4. K-West Basin Sludge Removal 
Last Challenge before K-Area Closure 

• Sludge is a mixture of fuel corrosion particles, fuel 
fragments less than 1/4 inch (6 millimeters) in 
diameter, and other debris generated during basin 
operations and environmental media such as sand 
and rocks. 
– Wide range of densities makes it difficult to 

process (from twice as dense as lead to airy silt) 
– High levels of radioactivity ~30,000 Ci 
– Easily disturbed (creating clouds), affecting 

underwater operations. 
• K basins sludge removal enables: 

– Demolition of K-West basin (K-East basin was 
demolished in 2009) 

– KW reactor into interim safe storage 
configuration – the last site reactor. 
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https://chprc.hanford.gov/page.cfm/Projects/SludgeTreatmentProject 

 



4. K-West Basin Sludge Removal - Solution 

• A DOE contractor, CH2M HILL Plateau 
Remediation Company (CHPRC), is transferring 
sludge from the K West Basin into large casks 
called Sludge Transport and Storage 
Containers.  

• The containers are shipped to T Plant in the 
center of the Hanford Site, where they will 
remain in a safe configuration until the sludge is 
treated and packaged for disposal.  

• Ten years of planning, preparation, and training 
included: 
– Designing a first-of-a-kind system to retrieve 

and package the sludge 
– Installing sludge retrieval tools and 

equipment at the mockup facility for testing 
before installation 

– Constructing a nuclear-grade facility to house 
the transfer and packaging equipment. 

9 https://www.hanford.gov/page.cfm/ProjectsFacilities#HM 

https://chprc.hanford.gov/page.cfm/Projects/SludgeTreatmentProject 

 



4. K-West Basin Sludge Removal - Solution 
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DOE–Sludge 
Treatment Project 

Phase 1: Engineered 
container retrieval and 
transportation system CH2M 
HILL Plateau Remediation 
Company (CHPRC) 

Local fabrication shops - 
hardware tested in cold 
commissioning and passed 
factory acceptance test  

SME - Development of 
simulants’ full range of sludge 
properties (dense, abrasive, 
small particles, etc.) 

•SME - Tool developer (aging 
facility height restrictions, 
limited visibility) 

•SME - Retrieval expert for  
difficult-to-mobilize materials 
and solids accumulation 

Phase 2: Treatment and 
packaging for WIPP 
disposition 
  

Contract in progress 

Technology Evaluation and 
Alternative Analysis 

4. K-West Basin Sludge Removal  
Project Implementation 
  

DOE strongly promotes the effective use of small business 
 

• CHPRC provides for significant opportunities for small 
businesses to apply their expertise and experience 

• CHPRC contains specific requirements to include: 
– Mentor-protégé agreements 
– Contractor fee reductions if small business goals are not 

met 
– Hard targets: 49.3% small business. 
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https://chprc.hanford.gov/ 



4. K-West Basin Sludge Removal  
Small Business in the Community 

12 https://chprc.hanford.gov/10-yr-book/ 

Small Businesses  
Drive Cleanup Success 

https://chprc.hanford.gov/10-yr-book/


5. DOE HAMMER Facility  
Training Thousands Annually 

HAMMER - Hazardous Materials Management and Emergency Response 
• Training is an investment  
• Safety training prevents injury or exposure to workers 
• Knowledge, competency, and confidence are created by realistic training 
• Typical training includes: 

– Deactivation and decommissioning mock-ups 
– Emergency preparedness 
– Transportation 
– Radiation protection 
– Respiratory protection 
– Lockout/tagout 
– Hazardous waste 
– Hoisting and rigging 
– Fall protection 
– Beryllium 
– Asbestos. 

13 

TRAINING AS REAL AS IT GETS 

https://hammer.hanford.gov/ 



6. Hanford Prime Contractors 

14 https://www.tridec.org/wp-content/uploads/Keynote-Breakfast_Hanford-Outlook_Brian-Vance-1.pdf 



7. Hanford Total Subcontract Spending  
  

Approx. 30% of the total budget ($2.2–2.4B ) goes to subcontractors 
  

Approx. 20% of the total budget stays local 

15 https://www.tridec.org/wp-content/uploads/Keynote-Breakfast_Hanford-Outlook_Brian-Vance-1.pdf 



8. Hanford Community Partnership 

16 https://www.tridec.org/wp-content/uploads/Keynote-Breakfast_Hanford-Outlook_Brian-Vance-1.pdf 

• Education support 
– CBC welding program 
– WSU technical building 
– Internships 

• Community support 
– Combined Federal Campaign 
– Feds Feed Families 
– Habitat for Humanity 

• Local agencies support 
– United Way 
– Junior Achievement 
– TRIDEC 
– Boys & Girls Club 
– Reading Foundation 



9. Hanford Site - River Corridor Summary  
Remarkable Progress; Approx. 93% Completed 
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K basin sludge removal 
enables basin demolition, 
allowing the placement of the 
KW reactor into an interim 
safe storage configuration – 
the last site reactor by 2020 

https://chprc.hanford.gov/ 

https://www.tridec.org/wp-content/uploads/Keynote-Breakfast_Hanford-Outlook_Brian-Vance-1.pdf 



10. Hanford Post-cleanup Future 
Returning Land to Beneficial Uses 

• Creation of a heritage tourism industry 
– https://www.nps.gov/mapr/hanford.htm 

• Recreational uses 
• Tribal cultural uses 
• Industrial uses. 

18 Hanford Site: Cleanup Completion Framework https://pdw.hanford.gov/document/0076744H 

https://www.nps.gov/mapr/hanford.htm


Questions ? 
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