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Topics to cover
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• Waste Treatment Plant Status and Analysis of Alternatives
• VLAW WIR
• TSCR Startup and DFLAW
• Test Bed Initiative 
• HLW Definition
• Leaking Tank
• NAS study



Hanford’s Tank Waste – 54,000,000 gallons of high-level waste

149 “single-shell” tanks 

✓ Built 1944-1964
✓ Oldest tank has held waste 

for 73+ years

28 “double-shell” tanks 

✓ Built 1968-1986
✓ Newest tank has held waste 

for 30+ years



Hanford’s Tank Waste – 54,000,000 gallons of high-level waste

149 “single-shell” tanks 
(28.5 million gallons)

✓ 55,000 to 1,000,000 gallon 
capacity

✓ 67 known or suspect leaking 
tanks – one two actively leaking 
to the soil

✓ 17 tanks mostly emptied

28 “double-shell” tanks 
(25.5 million gallons)

✓ 1,000,000 to 1,257,000 gallon 
capacity

✓ One out of service after actively 
leaking into containment



Waste Treatment Plant Status

Analysis of Alternatives 

and Holistic Negotiations



Low-Activity Waste Facility

High-Level Waste Facility

Pretreatment Facility

Analytical Laboratory

Balance of Facilities
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Current cleanup path under threat

$323.2 billion to 
$677 billion*

cleanup complete  
2078 to 2102



Vitrified Low Activity Waste

Waste Incidental to Reprocessing

(VLAW WIR)



Tank Side Cesium Removal (TSCR)





Test Bed Initiative



Test Bed Initiative

• First phase in 2017 sent 3 gallons of grouted 
tank waste to offsite disposal.

• Second phase kicked off July 2021 with 
Environmental Assessment

• Proposal is 2,000 gallons

• Third phase currently not planned
• Proposal is up to 500,000 gallons



Test Bed Initiative Phase 2

• Purpose is to prove 
engineering, legal, and 
policy aspects of tank 
waste treatment, 
reclassification, and 
offsite disposal in 
grout.

• Proposes a single-use 
in-tank treatment 
system.



Notes:

In-tank settling occurs both within waste tank SY-101 

and prior to transfer of waste to tank SY-101. 

The Department has not yet determined the 

disposition of the loaded IX column.

(OR)

Grouted MLLW

(two truck 

shipments 

of 55-gallon 

drums)

to LLW disposal 

facility

SY-101

Settling,a Decanting, 

Filter, and IX 

Column Assemblyb

EnergySolutions, Clive, 

UT

Waste Control 

Specialists, Andrews 

County, TX

Perma-Fix NW

Richland, WA

Air 

emissions 

through 

HEPA filter

Filtration + IX
10-gallon IX 

resin 

≈ 2,000 

gallons of 

low-activity 

supernate

≈ 2,000 

gallons 

MLLW

(6 totes)



How to reclassify* high-level waste

Is this high-level waste?

Does it result from reprocessing 
spent nuclear fuel?

Can it meet criteria, 
developed by DOE and 
NRC, to demonstrate that 
it would not pose an 
unacceptable risk
if managed as low-level 
or Transuranic waste?

Unless . . .

Then it is high-level waste.

Then it is Waste Incidental to 
Reprocessing and does not 
require deep geologic disposal.

Yes

Yes

Then it’s still 
High-Level Waste.

No

Retrieved 
sample from 
a WMA-C 
tank



Waste Incidental to Reprocessing (WIR) Criteria

1. Have been processed, or will be processed, to remove key 
radionuclides to the maximum extent that is technically and 
economically practical; and 

2. Will be managed to meet safety requirements comparable to the 
performance objectives set out in 10 CFR Part 61, Subpart C, 
Performance Objectives; and 

3. Are to be managed, pursuant to DOE’s authority . . . provided the 
waste will be incorporated in a solid physical form at a concentration 
that does not exceed the applicable concentration limits for Class C 
low-level waste as set out in 10 CFR 61.55 . . .

Source: DOE M 435.1-1 – Chapter II, Section B (2)



90Sr
3.89E+07
26.69%

90Y
3.89E+07
26.69%

137Cs
3.32E+07
22.75%

137mBa
3.13E+07
21.48%

151Sm
3.03E+06

2.08%

241Am
1.33E+05

0.09%

63Ni
1.22E+05

0.08%

241Pu
5.67E+04

0.04%

239Pu
4.32E+04

0.03%

154Eu
2.86E+04

0.02%

99Tc
2.52E+04

0.02%
TotalAlpha
2.35E+04

0.02% 239/240Pu
2.05E+04

0.01%

Tank radionuclides (curies)

Chart represents 
97.97% of nuclides

146 Million 
Total Curies



Half Lives (in Years)

• Strontium-90 29

• Cesium-137 30

• Samarium-151 90

• Plutonium-239 24,100

• Technetium-99 211,000

• Iodine-129 15.7 million



HighLevel Waste Definition 

Interpretation





Why does waste classification matter?

Low-level: wastes may be disposed in 
near-surface environments depending on 
facility design and environmental factors.

Performance modeled to 10,000 years with 
1,000 year compliance period.

High-level: presumed remedy is vitrification and 
disposal in a Deep Geologic Repository for HLW, 
which does not yet exist in the United States.

Performance modeled to 1 million years.



The term "high-level radioactive waste" means—

(A) the highly radioactive material resulting from the 
reprocessing of spent nuclear fuel, including liquid waste 
produced directly in reprocessing and any solid material 
derived from such liquid waste that contains fission 
products in sufficient concentrations; and 

(B) other highly radioactive material that the (Nuclear 
Regulatory) Commission, consistent with existing law, 
determines by rule requires permanent isolation. 

-Nuclear Waste Policy Act of 1982



Waste Incidental to Reprocessing (WIR) Criteria

1. Have been processed, or will be processed, to remove key 
radionuclides to the maximum extent that is technically and 
economically practical; and 

2. Will be managed to meet safety requirements comparable to the 
performance objectives set out in 10 CFR Part 61, Subpart C, 
Performance Objectives; and 

3. Are to be managed, pursuant to DOE’s authority . . . provided the 
waste will be incorporated in a solid physical form at a concentration 
that does not exceed the applicable concentration limits for Class C 
low-level waste as set out in 10 CFR 61.55 . . .

Source: DOE M 435.1-1 – Chapter II, Section B (2)



Adopted Interpretation June 2019

• (I) does not exceed concentration limits for 
Class C low-level radioactive waste as set out in 
section 61.55 of title 10, Code of Federal 
Regulations, and meets the performance 
objectives of a disposal facility; 
OR

• (II) does not require disposal in a deep geologic 
repository and meets the performance 
objectives of a disposal facility as demonstrated 
through a performance assessment conducted 
in accordance with applicable regulatory
requirements.

Concentration + 
Model Results for 
Disposal Facility

Subjective Judgment 
+ Model Results for 

Disposal Facility



Where does waste go?

Low Level
A
B
C

Greater Than C

High Level

Transuranic
WIPP deep geologic repository

(won’t accept anything that was 
ever managed as High Level Waste)

Deep Geologic Repository

Near-Surface Disposal
(15 – 100 feet with cap)

“Generally not suitable for near-
surface disposal” – but it’s 

changing (deeper than 15’ + 
drilling barrier)

Vitrification 
(glass)

Solidified
(grout, 
drums)

Solidified
(grout, 
drums)

If a 
model 

says it’s 
safe



Oregon’s main issues with the HLW definition

If the model rules, who rules the model?

“The burden of proof would be weak indeed if it was simply a matter of 
DOE convincing itself that it is right.” 

“A separate federal entity is needed as the regulatory decision maker for 
exemption purposes.” 

“Unilateral action seems likely to exacerbate the sense of mistrust that 
has developed between DOE and at least some of the parties that are 
its partners in seeking site cleanup.” 

--National Academies of Sciences, 2005



Oregon’s issues with the HLW definition

When is “removal of key radionuclides to the maximum 
extent practical” a worthwhile precaution?

“It is inefficient to remove more key radionuclides than are required 
for a disposal facility to accept the waste” (fit the soup to the bowl).

Vs.

“If you have imperfect knowledge and want to leave wastes in place 
(unretrieved tanks? leaks to soil?), a precautionary approach is 
warranted.”



New Single Shell Tank Leak

B-109



New Leaking Single-Shell Tank















Main Points of the Draft HAB Advice:

1. Remove leakable liquids from leaking tanks as quickly as feasible. 

2. Create a Leak Response Plan for the SSTs (with stakeholder input)

3. Feasibility Assessment for B-109 leak response. Consider all potential 
options and seek public input. 

4. Invest in R&D to increase agility to respond to future SST leaks.

5. Check the soil around tanks sooner in leak assessment processes.

6. Include Ecology and other non-DOE/contractors in the leak 
assessment process.

7. Explore options to build retrieval infrastructure quicker/earlier. 





National Academy of Sciences 

New Study on Hanford Tank Waste Treatment

(Glass vs. Grout, Round 2)



Tank mission “product”

High-level waste canisters
• 6,600 pounds of glass each
• ~ 7,200 to 27,800 canisters
• Temporarily stored at Hanford 

until National Repository opened

Low-activity waste canisters
• 13,000 pounds of glass each
• ~ 58,000 to 96,000 canisters
• Disposed on Hanford Site

Source: System Plan 8

• Current LAW Vitrification 
facility only sized to handle 
~50% of this waste volume.



Major Options 
Considered in Phase 1

• Vitrification

• Fluidized Bed Steam Reforming

• Grout

• Onsite disposal 
(Hanford Integrated Disposal Facility)

• Offsite disposal 
(Waste Control Specialists Low Level 
Waste Facility in Texas)

• Pretreatment to remove organics, 
technetium-99, and/or iodine-129



Hanford Integrated Disposal Facility



Saltstone
Disposal Units 
at Savannah 

River



Waste Control Specialists, Texas

• Facility underlain by 
600 ft of nearly 
impermeable redbed clays

• WCS facilities not over or 
adjacent to a drinking water 
aquifer

• WCS does not have limits 
for Technetium or Iodine

• DOE signed agreement to 
take ownership of Federal 
Waste Cell after closure

• Offsite disposal of Hanford 
Supplemental LAW 
estimated to take 26 railcars 
per month for 28 years

!



FFRDC General Findings of the Prior Study

• The FFRDC believes that grout can meet performance objectives for 
onsite or offsite disposal, without removing Tc-99 or I-129.

• Additional R&D is needed before implementing grout for Hanford.

• Compared against vitrification, grout is less complicated* 
(room temperature process).

• Compared against vitrification, grout produces less secondary waste 
(i.e., glass offgas effluents, which would be grouted anyway).

• Grout requires more disposal space than glass, but capacity is available.

• Grout is estimated to be significantly cheaper than glass.

• A near-term decision is needed for Supplemental LAW to guide investment, 
but there is inadequate funding no matter the option chosen.

!



Congress Initiates Phase 2 Study



Purpose & Scope of the Phase 2 NAS Study





Simplified Study Process

Federally Funded 
Research and 

Development Center 
(FFRDC) 

National Academies 
of Sciences (NAS) 

Committee

Congress

WA State, 
Public, other 
Stakeholders

Provides analysis

Reviews analysis, 
recommends 

improvements

Initiated and set boundaries 
of analysis

Provides final FFRDC analysis and 
review of technical quality and 
completeness

Provides input

DOE

Provides final report, including WA comments



Questions/Discussion


