
Hanford 
Double Shell Tank 

Mixing 
and 

High Level Waste 
Feed Certification

Mike Thien

May 21st, 2009



The Feed Delivery Mission

Consistently Feed the WTP

to Optimize

Treatment Efficiency and 
 Minimize the 

ORP  Mission Length
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Feed Delivery Interface
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Staged HLW Feed  - 151 Kgal

Staged LAW Feed  - 815 Kgal

Commissioning Tank (AY-102) 
Configuration 

4

To be mixed and delivered to
WTP in 5, 160 Kgal batches

~ 5’

Current AY-102
Waste Configuration

22 Air Lift Circulators in AY-102

~ 30’

17”

 

= Sludge depth for 

 

AZ‐101 mixer pump 

 

demonstration testing 176”

 

= Deepest 

 

sludge depth for DST 

 

staged HLW feed as of 

 

2018
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• Homogeneously mix and sample HLW sludge 
 batches to provide accurate characterization 
 allowing WTP feed certification and consistent 

 HLW batch delivery

Feed Delivery Challenge
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Fluid Level

Settled 
Solids

1,000,000 gallon double shell feed staging tank

160,000 gallon
HLW feed receipt tank
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Feed Challenge Solution

• Start with Small Scale
– Understand DST mixing capability

– Clarify WTP Requirements vs. Preferences

– Demonstrate Representative Sampling

– Demonstrate Consistent Batch Delivery

– Optimize Feed Delivery and Receipt Systems

• Validate with Full Scale Commissioning Tank

• Deploy to all Feed Staging Tanks
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Demonstration Program
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WTP Feed Certification Strategy
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Progress to Date
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• Statistical Analysis of Sampling Confidence
– Large and varied confidence intervals

• AZ‐101 Solids Distribution Estimates
– 30% to 40% of solids evenly distributed in AZ‐101
– Reduced performance anticipated in AY‐102

• Bench Scale Visual Mixing Demonstration
– 1/22 scale viability confirmed

– Mixing phenomenon visually demonstrated
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Bench Scale Mixing at SRNLBench Scale Mixing at SRNL
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Cloud Formation - 3 gpm
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Cleaning Radius - 3 gpm
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Wall Interaction - 7 gpm 
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Surface Turbulence - 8 gpm
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Surface Turbulence - 10 gpm
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1/22 Scale Take Away Info

• Air Lift Circulators have no noticeable impact 
 on mixing effectiveness

• Small light particles clearly behave differently 
 than larger heavier particles

• Dominant mixing mechanisms appears to be 
 jet interaction with tank walls

• Solids “dead zones”
 

do not exist above a 
 specified flow rate
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Scale Challenge

• How does scaled performance translate to full 
 size performance?

– Nozzle scaling, jet velocity, flow rate, effective 
 cleaning radius, pump power/tank volume, tank 

 turnover time

• What scale should more precisely 
 instrumented test be performed at?
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AZ-101 Mixer Pump Test, Video
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One, 300 HP Mixer Pump, ~ 300 inches of waste
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Tank 40 Sludge Batch Mixing, Video
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Four, 300 HP Mixer Pumps, ~ 170 inches of waste
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SRS – Hanford Comparison

• Same Objective
– Deliver waste from tank farms to vitrification

 
plant

• Different Waste Types
– SRS used 2 process, Hanford used >50 processes

• Different Tank Configuration
– SRS central support column, Hanford open tank

• Different Mixer Pump Configuration
– SRS 4 pumps @ 90°, Hanford 2 pumps @ 180°

• Different Feed Receipt Constraints
– SRS “good glass”, Hanford RCRA and rheology
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Programmatic Decisions

• Appropriate Scale for next Demonstration

• Procure Mixer Pumps

• Pursue Alternate Characterization Facility
• Deep Sludge (>100”) Impacts

• Certification Loop Commitment

• Full Scale Testing
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Technology Needs

• Scale Selection
• Scaled Demonstration Platform

• Instrumentation Selection

• Solids Distribution Modeling Platform

• Scale‐up Estimation

• Representative Sampling Mechanism

• Full Scale Instrumentation Selection
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