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Understand the 
Possible



Waste 
Management 

Basics

• Waste form characteristics

• Start at possible disposal points

• Work backwards to create path

• Ensure alignment with national goals

• Comply with all applicable regulations, restrictions



Sound RWM - A few overarching principles

Waste Hierarchy

Cradle-to-Grave RWM

Principal Approaches

• Dilute & Disperse

• Delay & Decay

• Concentrate & Contain
Reference: GSR-Part 5 Predisposal Management of 
Radioactive Waste



Waste 
Management 
for SMRs/ARs

• Scaled down versions of “traditional” reactors gives 
the same waste streams

• Management of wastes can draw upon established 
systems

• LWR = LWR; BWR=BWR; etc.

Evolutionary designs – known waste 
streams

• New coolants or liquid fuels may not be accounted for 
in existing Waste Acceptance Criteria (WAC)

• Not just for spent fuel treatment/encapsulation but 
the secondary wastes, e.g., high salt content wastes

• SMR designers should look at waste streams and 
understand if waste pathways exist

• If waste pathways do not exist already, then new 
pathways will need to be developed

Revolutionary designs – known and new 
waste streams



SMR/AR wastes

Materials of 
Construction

Nuclear Fuel

Coolant

Spent Fuel

Irradiated 
Components

Spent Coolant

Secondary 
Wastes

This work is in the public domain in the United States because it is a work prepared by an officer or employee of the United States 
Government as part of that person’s official duties under the terms of Title 17, Chapter 1, Section 105 of the US Code



Waste Acceptance 
Criteria (WAC)
• WAC are quantitative or qualitative criteria, approved 

by the regulator, for a waste to be accepted by the 
operator of a processing, storage or disposal facility;

• Specify the radiological, mechanical, physical, chemical & 
biological characteristics of waste packages or unpackaged waste

• Why are WAC important?
• Ensure compliance with safety 

requirements
• Prevent technological problems during processing
• Designed to assist with the selection of appropriate processing and packaging 

options
• Standardize waste management operations
• Assure waste tracking

WAC establish characterization objectives.
WAC underpin and inform the sampling & characterization plan.

Transport WAC
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Waste Disposal Pathway – Work Backwards!

Transport WAC
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• Where will the waste be placed? 
• Is there a WAC for final disposal? 
• What are the likely options?

• Where will the waste be Stored 
prior to disposal? 

• Is there a WAC for Storage? 
• What are the likely options?

• How will the waste be treated?
• Does the technology exist?
• What additional hazards exist?

• What is the chemical 
composition of the 
waste?

• What is the 
radionuclide inventory?



Safeguards Basics

• “…Establish and administer safeguards…to…ensure that special fissionable 
materials…are not used to further any military purpose…” - Article III, Paragraph 5, 
Statute of the IAEA

• “…on all source or special fissionable material in all peaceful nuclear activities within its 
territory…” - Basic Undertaking from INFCIRC 153 (corr.), paragraph 1

• "special fissionable material“
• plutonium-239
• uranium- 233
• uranium enriched in the isotopes 235 or 233

• "source material“
• uranium containing the mixture of isotopes occurring in nature
• uranium depleted in the isotope 235
• thorium



SMR/AR wastes

Materials of 
Construction

Nuclear Fuel

Coolant

Spent Fuel

Irradiated 
Components

Spent Coolant

Secondary 
Wastes

This work is in the public domain in the United States because it is a work prepared by an officer or employee of the United States 
Government as part of that person’s official duties under the terms of Title 17, Chapter 1, Section 105 of the US Code
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Waste

• Nuclear Materials
• Plutonium
• Enriched Uranium 
• Natural Uranium
• Depleted Uranium
• Thorium

• Safeguards measures
• Accountancy
• Verification
• Continuity of 

knowledge

• Waste form
• Meets safety case 

(WAC?) for 
storage/disposal

• Known chemical, 
physical composition

• Radiological material 
inventory

Nuclear material will remain 
under safeguards until 
terminated by: 
• Loss to the environment
• Shipment to another state
• Non-Nuclear Use
• “practicably irrecoverable”

• Form and 
concentration 
requirements



Waste Flowchart



…Simplified



Choices
Concentration Limited by 

Safeguards, WAC

Concentration Limited by 
WAC

Lower Burden, Higher 
Volume

Higher Burden, Lower 
Volume



Termination of Safeguards

Start this process early - ideally before you generate waste

• Early discussion with IAEA Department of Safeguards will save time, effort, 
funds

• Prevents making waste without a disposal pathway

• Understand if waste may fall under safeguards

“Practicably irrecoverable”

• Combination of nuclear material concentration and conditioned waste form 
characteristics

• Could be more stringent than safety case requirements



• Concentration vs Volume - will vary by nuclear material type

• Cost of additional volume vs cost of safeguarded disposalBalance



Terminate and move 
to storage/disposal

Waste

Chemical Physical 
Composition

Waste Storage/ 
Disposal site

SBD discussion with 
IAEA/SRA

Draft plan for 
termination

Update DIQ 
as necessary

Agree on Verification 
Measures

Condition, Request 
Termination



Waste Process – Design Phase

Identify Wastes

Determine disposal pathway
Develop technology

Determine possible safety requirements (WAC)

Determine possible safeguards requirements

Propose design changes or adjustments (process or materials)

Loop End if disposal pathways and technologies are identified 
and meet all requirements



Waste 
Acceptance 
Criteria

• Work with your Technical Safety 
Organization (or similar)

• Based on disposal or storage safety 
case
• May not be known!

• Determine what can be done to 
safely and securely store materials 
prior to disposal

• Develop a good working relationship 
with the waste regulator and/or 
operators to understand 
requirements



Safeguards 
information

• There are many options for how 
to deal with the safeguards 
obligations on wastes

• Talk to your SRA

• Talk to the Agency

• Talk Early, Talk Often

• We will work with a state to find 
a solution that works well for 
both the state and the Agency



Thanks!
Questions?

SBD@IAEA.org
N.Smith@IAEA.org



Conditions 
on 
Conditioned 
Wastes 

Termination of safeguards on nuclear material in 
conditioned waste forms requires that the following 
conditions are agreed to:

(a)The State has notified the IAEA of the storage location 
of the waste in question at the time of termination.

(b)The State has agreed to report to the IAEA without delay 
any subsequent transfer of the waste in question to 
another location.

(c)The State has agreed to inform the IAEA in advance of 
planned chemical or physical processing for recovery 
of any contained material.

(d)The State has agreed to re-apply safeguards to nuclear 
material in waste on which safeguards have been 
terminated before starting any type of processing as 
described in (c) above.



Safeguarded Storage of Waste
MBA Inventory

• Verification still occurs regularly

Still on facility Inventory

• Containment (i.e. seals) and surveillance 
depending on waste

Continuity of knowledge measures

• Sealed storage vaults can reduce effort – seal 
vault rather than item

Placed in a dedicated storage facility

Retained Waste

• Lowers nuclear material accountancy burden 
and safeguards measures applied are less 
intensive

Removed from facility inventory

• Upon transfer to retained waste, transfer will be 
verified and appropriate safeguards measures 
applied

• Operator keeps record of nuclear material in 
retained waste

Continuity of knowledge

• Waste transferred to retained waste (TW) will 
have to be retransferred to the inventory (FW) 
to ship or process

Temporary



Questions

• What is the concentration limit?
• This will be communicated in a 1-on-1 setting – Contact your SRA to 

setup a phone call or meeting with the Department of Safeguards.

• How do I verify that level?
• During the DIQ process for the waste facility, verification measures 

will be agreed upon between the state, the operator, and the IAEA

• What if I already made something too concentrated?
• Breathe – contact the Department of Safeguards and we can help 

determine the best course of action going forward. 

• How can I plan if I don’t know the limit?
• Limits are available (your SRA may already have them!) but we don’t 

generally hand them out without a conversation explaining them. 
See the above point. 


