
High-activity radiological materials, such as cesium-137, play an 
important role in commercial, medical, and research facilities. Effective 
security of these sources requires expertise, security systems, and 
compliance with additional regulatory requirements to prevent them 
from being used in acts of domestic or international terrorism. Viable 
alternatives to cesium irradiators: 
•  Are now available for most applications,  
•  Have proven comparable or even more effective for radiotherapy and 

both blood and research irradiation in some cases, and 
•  Remove the security demands.

ALTERNATIVE TECHNOLOGY

We will reduce the overall need 
for [high-activity] … radiological 
materials … and promote 
technologies that do not require 
radioactive sources.
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The Office of Radiological Security (ORS), within the United States Department of 
Energy’s National Nuclear Security Administration (NNSA), enhances global security by
preventing high activity radioactive materials from use in acts of terrorism.  The ORS 
mission employs a holistic approach to radiological security, including protecting 
sources, removing and disposing of disused sources, and reducing the global reliance on 
radioactive sources through replacement with viable non–isotopic alternative 
technologies. The result is permanent risk reduction through downsizing the footprint of 
high activity radioactive sources.  
 
ORS is currently engaged in efforts both domestically and internationally to exchange 
information on the status of technology, invest in and encourage the improvement of 
technologies where possible, understand and reduce obstacles preventing 
implementation, and promote the transition to alternative technologies 
where feasible.  All of these programs are voluntary and aimed at 
finding win–win solutions that maintain if not improve the intended end 
result, while also achieving permanent risk reduction.

Permanently reducing risk
through alternative technology

Switching to Alt Tech lessens security
and response requirements

> 970 facilities in the U.S. 
    with hih-activity 
    radiological sources*

> 1,120 known facilities outside 
     the U.S. with high-activity 
     radiological sources*

There are > 2,099 known 
facilities with sources in towns 
and cities across the U.S. and 
the world
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Qualified Cesium Irradiator Replacement Project (CIRP) 
participants who switch to an alternative technology will 
receive:

Removal and disposal of their cesium-137 irradiator, 
saving the facility approximately $100–$200k per 
irradiator

A limited financial incentive (up to 50%) toward 
the purchase of a new non-radioisotopic device

ORS CESIUM IRRADIATOR REPLACEMENT PROJECT

1

2

We recognized that as long as we 
had Cesium here in our facility, we 
were always going to be at risk. 
Moving to the X-ray technology 
made our facility safer, from a 
security perspective, and much 
more efficient from a clinical side.
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* Building numbers do not include 
   well-logging and radiography devices 
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Except ional  serv ice in 
the nat ional  interest 

Sandia National Laboratories is a multimission laboratory managed and operated by 
National Technology & Engineering Solutions of Sandia, LLC, a wholly owned subsidiary 
of Honeywell International Inc., for the U.S. Department of Energy’s National Nuclear 
Security Administration under contract DE-NA0003525.  SAND2019-14667 O

What Are “Alternative Technologies”?

Cesium Irradiator Replacement Project Scope

Outreach and Education

JOHN S. MCCAIN NATIONAL DEFENSE  
AUTHORIZATION ACT FOR FISCAL YEAR 2019

 — August 13, 2018

Research, Studies & New Ideas

Irradiator Replacement Initiatives

Organize targeted workshops to increase awareness of security concerns 
and technology options:
• 10 US workshops in 2 years
• 15+ international events
•  New York City, University of California, Dallas-Fort Worth, Boston

Provide educational materials via websites, email, Twitter, handouts:
• Brochures and fact sheets
• Videos
Present papers or exhibit booths at industry conferences:
• IAEA
• Institute for Nuclear Material Management
• AABB
• Health Physics Society
• U.S. Organization of Agreement States
• International Meeting on Radiation Processing

Meet directly with source users to discuss source security and 
technology options, including source alternatives.

Collaboration with NNSA Office of R&D
•  Small Business Innovative Research (SBIR)

•  DOE Labs, universities

Technology research comparison studies 

• Non-radioisotopic Alternative Technologies
White Paper, 2019

• Task Force on Radiation Source Protection
and Security, 2018 (latest)

Policy & industry landscape studies

Technology demonstration projects

SEC. 3141. Acceleration Of Replacement Of Cesium Blood 
Irradiation Sources.

(a) GOAL — The Administrator for Nuclear Security shall ensure that the goal of
the covered programs is eliminating the use of blood irradiation devices in the
United States that rely on cesium chloride by December 31, 2027 through a
voluntary program.

New applications & technologies yet to emerge… 

Cesium Irradiator Replacement Project
A voluntary initiative offering financial incentives 
to U.S. licensees who choose to replace Cs-137 
self-shielded irradiators with alternative  
technologies.

Sites Receive:
• ��Removal of the Cs-137 device through the

Off-Site Source Recovery Project (OSRP)

• ��A financial incentive toward the purchase price
of an X-ray machine (typically 50%)

Progress to Date

irradiators replaced 

of the U.S. inventory 
currently being  
replaced

120 
30%

420 332 20 83
Cs-137 based 

blood irradiators 
in the US at the start of 

CIRP in 2015

Cs-137 based 
research irradiators 

in the US at the start of 
CIRP in 2015

Co-60 based 
blood irradiators 
in the US at the start of 

CIRP in 2015

Co-60 based 
research irradiators 

in the US at the start of  
CIRP in 2015

About ORS
The Office of Radiological Security provides 
world-class security resources and technologies 
to businesses that utilize radioactive sources. 

For more information, contact: 
ORSInfo@nnsa.doe.gov.

Cesium Irradiator Replacement Project 
Learn More About Permanent Risk Reduction 
and Incentives Offered by ORS.

“We recently decided to use X-ray instead of cesium 
irradiators in our new building. Mount Sinai is proactively 
looking at alternative technologies and will, hopefully, 
phase out all radioactive material as time goes by.” 

– Jacob Kamen, PhD, 
Senior Director Radiation Safety, Mount Sinai

Application Examples 
• Blood Irradiation
• Research Irradiation
• Sterile Insect Technique
• Food/Phytosanitary Irradiation
• Radiotherapy
• Medical Device Sterilization
• Plastic polymerization

Alternative Technology 
Examples  
• �Self-shielded X-ray Irradiators

(generators)
• �Industrial E-Beam & X-ray

Conversion
• �Linear Accelerators (LINAC)
• �UV Pathogen Reduction
• �Neutron Generators

Benefits
• Mitigation of risks,

costs and procedures
associated with
radioactive sources.
Elimination of the
liability risk
associated with
cesium-137 devices.

•

•

Potential for
expanded capabilities
or technical
performance.
Reprieve from
complicated and
costly end-of-life 
disposition

Initiative Irradiator
Application

Irradiators to 
be Replaced

University of 
California Mostly research 90%

New York City Blood & 
Research 75%

Atlanta Blood & 
Research 66%

Vitalant Blood 100%

•  Research Irradiation and Dosimetry
•  Flat Panel X-Ray Source




