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The U.S. Department of 
Homeland Security (DHS) 
established the System 
Assessment and Validation for 
Emergency Responders 
(SAVER) Program to assist 
emergency responders 
making procurement 
decisions. 
Located within the Science 
and Technology Directorate 
(S&T) and managed by the 
National Urban Security 
Technology Laboratory 
(NUSTL), the SAVER Program 
conducts objective 
assessments on commercial 
equipment and systems and 
develops knowledge products 
that provide relevant 
equipment information to the 
emergency responder 
community. 
SAVER Program knowledge 
products provide information 
on equipment that falls within 
the categories listed in the 
DHS Authorized Equipment 
List (AEL), focusing primarily 
on two main questions for the 
emergency responder 
community: “What equipment 
is available?” and “How does 
it perform?” These knowledge 
products are shared nationally 
with the responder 
community, ensuring 
responders are prepared to 
make operational and 
procurement decisions. 

For more information on the 
SAVER Program, contact 
NUSTL by e-mail, 
NUSTL@hq.dhs.gov or visit the 
SAVER website, 
www.dhs.gov/science-and-
technology/SAVER.  
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MARITIME RADIATION DETECTORS 
Maritime radiation detection equipment can be deployed on vessels to detect 
illicit radioactive material. This technology is useful for searching ports and 
marinas, scanning traffic at ferry terminals, scanning vessels during surveillance 
and interdiction operations, and monitoring marine border crossings. Unique 
considerations when using radiation detectors in a marine environment include 
varying levels of background radiation, intermittent power, and the need to 
protect against electromagnetic interference, vibration, water, and corrosion.  
Maritime Radiation Detection Equipment falls under AEL reference numbers 
07RD-04-SGND and 07RD-03-DRHS. 

Overview 
Maritime radiation detectors are 
generally used to detect possibly 
illicit radioactive material, especially 
a nuclear device or radiological 
dispersal device, that might be 
transported on waterways. This 
technology can be used by agencies 
such as law enforcement, fire 
departments, and the U.S. Coast 
Guard that have maritime assets 
and conduct surveillance or other 
operations on the water.  

Three main types of sensors are 
used in systems deployed on vessels 
to detect gamma radiation: 
scintillation, gas-filled, and solid-
state. Scintillation detectors employ 
a material that emits light when it 
absorbs radiation and a device to convert the light into an electronic signal. The 
scintillator may be plastic or a crystal of a chemical salt such as sodium iodide. 
Gas-filled detectors, such as Geiger-Mueller counters, use high-voltage 
electrodes to collect electric current from the ions created in the gas by radiation 
[1]. Scintillators can detect lower levels of radiation than gas-filled detectors. 
Special versions of these two types of sensors can detect neutron radiation and 
can be included in systems to search for and identify the special nuclear material 
used in nuclear explosive devices. Solid-state detectors detect ionization in a 
semiconducting crystal instead of a gas. Many systems combine different types 
of detectors to detect gamma rays and neutrons and to work over a wider range 
of exposure rates.  

Radionuclide Identification Devices (RIDs) [2] can identify the type of radioactive 
material present and determine if the material is a medical, naturally occurring, 
industrial or nuclear radiation source. Gamma rays are emitted with specific 
energies characteristic of the material that emits them.  

Figure 1. Maritime Radiation Detection 
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RIDs use a scintillator or a solid-state detector to 
measure the energy spectrum of the gamma radiation 
and compare it with spectra of known gamma emitters 
to identify the radioactive material being measured.  
To detect radioactive material at a distance, a sensor 
needs to be large, so stand-off radiation detection 
equipment for interdiction missions on land or water is 
generally backpack-size or larger [3]. Backpack 
systems are battery powered and can be carried 
aboard a vessel for temporary use. Permanently 
mounted systems can be larger and are 
correspondingly more sensitive. 

Maritime Environment Considerations 
Using radiation detectors in a maritime setting poses 
unique challenges. For example, detectors should be 
located where they can “see” down into suspect 
vessels through a minimum amount of water and hull 
material that can block radiation. A variety of other 
considerations must also be addressed. The detector 
should be equipped with GPS in order to track the 
location of its measurements. Permanently mounted 
systems run on the vessel’s power, which can be 
intermittent, so battery backup is useful. Further, a 
radiation detection system in a maritime setting must 
be shielded against electromagnetic interference from 
vessel electronics and also against damage from the 
water, salt, and temperature extremes of a marine 
environment. Maritime radiation detectors also 
benefit from shock absorbing mounts that prevent 
equipment damage and spurious signals caused by 
vibration. 

Figure 2. Vessel-Mounted Radiation Detector 
Image courtesy of New York State Department of 
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Neutron Ship Effect 
Generally, less interference from terrestrial 
background radiation occurs in a maritime setting. 
However, an increased rate of background neutrons 
on and near ships, known as the “neutron ship effect,” 
can cause nuisance alarms. The effect is caused by 
cosmic radiation colliding with nuclei in the 
atmosphere, producing high-energy neutrons that  
interact with the steel in ships to yield more neutrons.  

Use Cases 
Radiation detection systems are typically used for 
surveillance to prohibit transport of illicit radioactive 
material. From an interdiction standpoint, maritime 
radiation detectors provide the unique capability of 
scanning other boats and ships including traffic 
flowing through ferry terminals, vessels docked in 
ports and marinas, and those involved in marine 
border crossings. 

Maritime radiation detection  systems can also be 
used to aid response and consequence management 
operations after an accidental or nefarious release of 
radioactive material. 

Published Standards 
IEEE/ANSI N42.43–2016, American National 
Standard Performance Criteria for Mobile and 
Transportable Radiation Monitors Used for Homeland 
Security. 
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