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Presentation Overview
* What is radioactive source end-of-life management, and
why is it important?

* Global challenges to disused sealed radioactive source
(DSRS) management.

* ORS Mission to Enhance DSRS Management in the U.S.

* ORS Mission to Enhance DSRS Management
Internationally.
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MISSION: The Office of Radiological Security enhances global security by
preventing high activity radioactive materials from use in acts of terrorism.

PROTECT REMOVE | REDUCE |

Protect radioactive sources Remove and dispose of Reduce the global reliance
used for vital medical, disused radioactive sources. on high-activity radioactive
research, and commercial sources by promoting the

purposes. adoption and development

of non-radioisotopic
alternative technologies.
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Terminology

Long-term Holding of radioactive sources in a facility that provides for their containment,
Storage with the intention of retrieval.

Short-term Storage at a facility/with a licensee in conjunction with the implementation of a
Storage chosen management option (return to a supplier, reuse, recycling, or long-term

storage and disposal).

Disposition Emplacement of waste in an appropriate facility without the intention of
retrieval. This can include near surface and geological disposal facilities,
including borehole disposal.

Returnto a Shipment to a supplier for further reuse, recycling, storage, or disposition. “A
Supplier supplier” means any legal person to whom a licensee delegates duties in
relation to the design, manufacture, production, or construction of a source.

Repatriation Return or sending of disused source(s) to government possession. Usually
funded by governments.
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e Regulatory control of sources throughout

IAEA Nuclear Energy Series their life cycle will ensure continuity of

' control when sources cease to be used and
become potentially more vulnerable to loss.

e The Code of Conduct [14] expects that every
State should ensure that sealed sources are
not stored for extended periods of time in
facilities that have not been designed for the
purpose of such storage. Central storage of
disused sources reduces the likelihood of
loss, particularly where generic regulatory
control is applied.
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Some Source Users Unprepared to Support Removal

* Lack of information on costs, options, POCs

° Removal is expensive

* Some regulations do not define end-of-life
requirements for licensees

Need Qualified Expertise, Equipment, Facilities
* Lack of vendors, trained staff

e Containers expensive and/or unavailable

* Countries lack storage/disposal facilities
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Costs for Source Removal Cost Factors

e Packaging

e Import/Export licensing
* Transport

e Storage/Disposal fees

ORS/OSRP Domestic Removal
S100K-S175K

International
Costs vary widely depending on
amount and type of material,
distance traveled, etc.
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Financial assurances are planning requirements
for end of life management of sealed
radioactive sources.

“Each State should ensure that the regulatory
body...Establishes regulatory provisions for
acquisition and use of a radioactive source that
include...Adequate financial provisions, where
appropriate, to cover the costs of management
once the radioactive source becomes disused,
including the identification of responsibilities
for implementing these provisions...” IAEA
Supplementary Guidance on Management of
Disused Radioactive Sources, pg 8.

ORS does not have a comprehensive list of
countries with financial assurance provisions
and mechanisms. However, for example, UK,
Norway, and France have reported that they
have implemented financial provisions.

Conclusions and Chair Recommendations from
the 2017 IAEA “Code Meeting”
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Financial Assurances in the US

Current NRC financial assurance (FA) requirements
are not intended to address sealed sources:

* Aimed at decommissioning of facilities
licensed to possess tens of thousands to
millions of curies

In 2016 the NRC Staff completed its assessment
and recommended that the Commission approve
rulemaking to address FA for Category 1 and 2
sources

Some states have already implemented FA
requirements and storage time limits:

* |llinois and Florida have adopted FA

* Texas has implemented two-year time limit
for storage of disused sealed sources

Conference of Radiation Control Program
Directors (CRCPD) is currently updating its
“suggested state regulations” on FA to address
timely disposal of sealed sources
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Challenges
* Lack of skilled and available staff and vendors
* Arranging for equipment and transport

* Containers are expensive and/or
unavailable

*  Fewer transporters for DSRS

* ldentifying a receiving supplier or
storage/disposal facility
* No in-country storage/disposal options,
storage facility has insufficient space or
rejects material

do not
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National Nuclear Security Administration

* Make necessary
regulatory
notifications

* Contract for Qualified
Service Provider

* Room where the
device is located

* Route out of the
building

* Timing

* Packaging and
Transports

 Storage/Disposal
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ORS Mission to Enhance DSRS
Management in the U.S.
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in the U.S.

* 2015 NRC revised disposal guidance:

* “Concentration Averaging and Encapsulation
Branch Technical Position” (BTP)

* The 1995 version effectively set the Concentration Averaging and

1.11TBq (30Ci) source disposal limit for Encapsulation Branch Technical
- Position, Revision 1

both Co-60 and Cs-137

o ) Volume 1
* Includes significantly revised sealed source

disposal provisions

U.S. Nuclear Regulatory Commission
Office of Nuclear Material Safety and Safeguards

* (Cs-137 ‘generic’ Class C limit for sealed February 2015
sources increased from 1.11TBq (30Ci) to
4.81TBg (130Ci)

* Co-60 sources addressed explicitly — no
Class B/C limit

* ‘Alternative approach’ provisions to
potentially address higher-activity sources
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Revised NRC guidance has increased the availability of disposal for more Cat 1 and 2
sealed sources.

In recent years ORS in conjunction with CRCPD, facilitated the commercial disposal of
two Cs-137 irradiators

The first disposal at US Ecology in Washington cost approximately $100,000

The second disposal at Waste Control Specialist in Texas cost approximately
$550,000

There have been no additional disposals of Cat 1 and 2 devices, even with
increased access.

The lack of financial assurances for most Cat 1 and 2 sources and disposal
requirements for disused sources, in addition to government supported disposal
results in a system where licensees are unable or unwilling to dispose of these sources.

Notably, ORS offers a self ship option to licensees for disposal of Cat 1 and 2 devices that is
rarely used.
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RICHLAND, WA |
NORTHWEST COMPACT (1D/MT/OR/UT/WA/WY/AK/HI)
ROCKY MOUNTAIN COMPACT (CO/NV/NM) |
Managed by American Ecology
- =130 i for Co, (s and Sr from RM and NW
compacts IT

- May take >130 Ci of Cs, Cs and St fro

UNITED STATES COMMERCIAL RADIOACTIVE WASTE DISPOSAL SITES

August 2020

|
mRMand

NW compacts on case-by-case basis |
Richlar\d, WA

« = 1.2 grams Ra-226 (1.2 Ci) from all states

CLIVE, UT
——ALLSTATES——
MANAGED BY ENERGY SOLUTIONS
* (lass A non-sealed sources LLRW from all
States.
+ License variance extension and perma-
nent license amendment requests pending

(Iiv\e, utr

L2

Andrews Co.

'Bamwell,st |
“ BARNWELL,SC

ATLANTIC COMPACT (SU/NJ/CT)
ANAGED BY ENERGY SOLUTIONS

» Accepts Cs, C0and Sr< 10 Ci
from Atlantic Compact

ANDREWS, TX |

TEXAS COMPACT (TXAIT|

iL Does not intend to adopt the re

;i::: CA BTP sealed source dis-
I limits

) |
MANAGED BY WASTE CONTROL SPECIALISTS v |
+ =130 (i for Co, (s and Sr from Texas compact states -~

* Accepts < 130 Ci Co, (s and Srfrom out-of-compact upon compact
approval | |
+ Waste Control Spedialists also operates a co-located federal LLRW
facility, which falls under the responsibility of DOE under section |
3(b)(1)(A) of the LLWRPAA

[
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National Nuclear Security Administration

* There are an estimated 39,000 Am-241 sealed sources in the U.S. now that NNSA cannot
recover and dispose due to restrictions in current legislation.

* 7,500 of these have reached the end of their working life. Because there is no

disposal path, users must store these disused sources indefinitely. This creates
additional risk of theft or loss.

* The number of disused sources is expected to grow to 20,000 by 2025.

* These sources cannot be disposed of because:

* The current interpretation of the Land Withdrawal Act only includes waste
generated by U.S. atomic energy defense activities, and that recovery of these
sealed sources containing proliferation attractive foreign-origin material is not an
eligible atomic energy defense activity.

* The majority of Am-241 sources in the United States have the same properties as
other Am-241 being disposed at WIPP, but do not originate from the U.S. weapons
program.

* NNSA anticipates that the disposal of the ~7,500 disused sources annually would
take up only an additional six cubic meters of WIPP’s disposal capacity, which is less
than 0.003%.
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OSR Project Recoveries to Date
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Total U.S. Sources: 40,966 (1,283,566 Ci)
Total International Sources: 3,407 (75,268 Ci)

As of June 16, 2020
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Invest in Technologies and Solutions
that enhance U.S,, IAEA, and partner
end of life management capacities

Robot —
and LTSS’

Gripper
URS :
Office of Radiological Security MObIIe HOt Ce"
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NationalNuclearSecurityAdminis:égw baSis to reduce the risk Of theft’ IOSS,

abandonment

Total Sources Removed Internationally
2004 - 2020

More than 20,000 sources total ORS also facilitates
international removals

by sharing expertise

® Consolidation (advisory groups on
removal planning,
B RTG training to service

providers on packaging)
and providing small
containers.

US Repatriation

Global gl ORS
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_Top Plate, Welded
~ _ Lifting Pad
- Shield Plugs

i _—Shear Stud

Inner Canister, 5 Ga

Corrugated Steel

—Inner Steel Pipe

Concrete Shielding
Ring Stand

Precast Concrete
Pedestal

Construction of New Storage Buildings  Scalable Long-term Storage

* 26 facilities with cooperation
ranging from new construction,
facility expansions, and large
renovation efforts

* ORS does not provide disposition
facilities

Ground Level

Shield Plug:=
30° of Concrete and (5567 Stéel

Catdle: 257

Shield Plug: 6% of Lead .

Inner Contalner:
Carbon steel 11.6" diniX 5927 lmg

Outer Container:
Stainless Steel 12.75° din: X"SS 'Ionl:l B+

i % [Gners
Carbon Steel
16% dies X257 thick X TA8 51 6hg

Office of Radorog

Protect - Remove - Reduce

Global
Material
Security




Gy

N Y

National Nuclear Security Administration

i | aER
Department of
Nuclear Energy
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04 IAEA Collaboration & Support

ORS supports end of life management
proi'ects implemented by Nuclear Fuel
Cycle and Waste Techno ogy (NEFW)
Section and the Division o

Security.

Nuclear

Coordinate with NEFW and DNS on
disused source recovery needs to
reduce duplication of efforts.

ORS supports participation in the
development of relevant radioactive
source management guidance,
consultancy meetings, ad hoc groups.

Provide a Type B container to IAEA to
facilitate consolidation and removal
activities in Member States.

ORS encourages its partners to align
national policy and capacity with IAEA
guidance.
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National Nuclear Security Administration M a n a ge m e nt a n d A I te r n at ive
Technologies

End of life management plans are crucial for security
risk reduction in general, and are an integral part of
planning for a transition to alternative technologies.

It is a best practice for licensees to begin planning —
both administratively and financially — for source

end-of-life-management at the time of source
acquisition.

The question remains — How do licensees become
better educated and prepared for elements of DSRS
management? How can DSRS management become

more affordable and accessible?
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= (Class A, B, and C waste:

O Appropriate for “near surface disposal”

0 Four currently operational facilities — South Carolina, Texas, Utah, Washington
= Greater-than-Class C (GTCC) — disposal in a geologic (or similar) repository

0 DOE responsibility — provided its recommendation to Congress in 2017

Most Common Risk-Significant Sources

. NRC Waste Class at NRC Waste Class at Category
L %
AClATLG IAEA Category 2 Category 2 Threshold 1 Threshold

30.1 27Cior
S years 1Tbq
5.2 8Ci or
Coge® years .3Thq a :
22Cior
Ir-192 73.8 days 81Tha A A

* |AEA Category 1 is 100x Category 2 for all sources.
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CODE OF CONDUCT ON
= 2

THE SAFETY AND SECURITY OF THE ;”Jﬂi’,;‘gﬁ.é’,ﬁ# aE
RADIOACTIVE SOURCES DISUSED RADIOACTIVE S0URCES

RO 2 A T 15 2 47 % ME R g | Hﬂli&'ﬁ‘ﬁﬁ.’-‘f': IAEA Nuclear Energy Series
CODE DE CONDUITE SUR

LA SURETE ET LA SECURITE

DES SOURCES RADIOACTIVES

KOAEKC NOBEAEHWA NO
OBECNEYEHMIO BE3OMACHOCTU U
COXPAHHOCTH PAOWOAKTHUBHbIX

MCTOYHUKOB

TACIGNES
CcODIGO DE CONDUCTA L ISEE"I'I"EIIH DE LAS F [IEH'I'EE

SOBRE SEGURIDAD TECNOLOGICA RADMACTIVAS EN DESUSO

Y FISICA DE LAS FUENTES
RADIACTIVAS

Jleadd clal Gl gl o gk 4 pia
2018 EDITRON
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I N F IAEA Kt

Information Circular INFCIRGom
INFCIRC/546 Dt 20 Jmwary 2017
24 December 1997 General Distribution
Oviginal: English, French
Intemational Atomic Energy Agency GENERAL Distr.
INFORMATION CIRCULAR Original: ARABIC, CHINESE
ENGLISH, FRENCH, RUSSIAN and
SPANISH . .
Communication dated 30 December 2016
received from the Permanent Mission of France
JOINT CONVENTION ON THE SAFETY OF SPENT FUEL MANAGEMENT t%%ngz?dﬂ? aogﬂrthsfg&? ergg;}e%trsggg:gmge
AND ON THE SAFETY OF RADIOACTIVE WASTE MANAGEMENT y g ty
Sources
D R S Joint Statement on Strengthening the Security of High Activity Sealed
Radioactive Sources

Office of Radiological Security
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IAEA Guidance on Disused Source
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e Supplementary Guidance to Code of Conduct
on Safety and Security of Radioactive Sources

e Consolidates and provides further details on
the management of disused and orphaned
sources

e States can commit to implementing the
guidance, but commitment not legally
binding

e US announced “political commitment to
meet the intent” of the Guidance in 2/2020

 Asof 6/2020, 39 Member States have
committed to the guidance
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GUIDMNCE ON
THE MAMNAGEMENT OF
HEUSED RADIOACTIVE SOURCES

TR T

ORIENTATIONS SUR u-.m: Tu:m
DES SOURGCESRE

IL'IEFEH?'HIL IONE S "
LA GEBTION DE LAS FIIEH'I'EEI
RADIACTIVAS EN DESUSO
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2018 EDNTROE

(B)IAEA
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