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Radiation Studies Section: Emergency Roles

 Member of the Federal Advisory Team for Environment, 
Food, and Health

 Support state and local health partners
• Technical assistance on a range of public health issues

- Population monitoring

http://www.epa.gov/
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Nuclear/Radiological Incidents
Impact on People

• Fatality
• Injury
• Exposure to radiation
• Contamination with

radioactive material
• Anxiety
• Displacement

Population 
Monitoring
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Population Monitoring Guidance

http://emergency.cdc.gov/radiation/pdf/population-monitoring-guide.pdf http://www.remm.nlm.gov/PlanningGuidanceNuclearDetonation.pdf
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Guidance

www.tmthandbook.org/
www-pub.iaea.org/MTCD/publications/PDF/Pub1467_web.pdf
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Guidance

www.ncrponline.org

Commentary No. 19
Key Elements of Preparing 
Emergency Responders for Nuclear 
and Radiological Terrorism

Report 161
Management of Persons 
Contaminated With Radionuclides

Report 165
Responding to a Radiological or 
Nuclear Terrorism Incident: A 
Guide for Decision Makers 

Report 166
Population Monitoring and 
Radionuclide Decorporation
Following a Radiological or 
Nuclear Incident
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Guidance Specifically for Nuclear Power Plants 
Off -site Response

www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr0654/

www.fema.gov/media-library/assets/documents/32780

http://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr0654/
http://www.fema.gov/media-library/assets/documents/32780
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Screening for Internal Contamination

• To identify people who could benefit from 
medical intervention (e.g., decorporation
therapy)

• To identify people for long-term health 
monitoring

• To provide reassurance

smaller population 
more time sensitive

larger population 
less time sensitive
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Clinical Decision Guide (CDG) 
To help physicians make clinical decisions about individuals with internal 

contamination who may need treatment.

For Adults* (use the most limiting value):
– 0.25 Sv (50-year effective dose) whole body
– 0.25 Gy-Eq (30-day RBE-weighted absorbed dose) to the bone marrow
– 1 Gy-Eq (30-day RBE-weighted absorbed dose) to the lung

For children and pregnant/nursing women:  1/5th of the Adult CDG
* Except for iodine

NCRP Report 161 (2008) , Management of Persons Accidentally Contaminated with Radionuclides
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Screening a Large Population

• Screening criteria

– e.g., 250 mSv for adults
• Detection sensitivity
• Screening method
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Laboratory Analyses
• Conventional methodology

– 24-hr urine sample (1-2 Liter sample)
– 3-6 days turnaround time
– 10-20 samples/day/lab

• Improved methodology (for population screening)
– One 15-70 ml “spot” urine sample
– < 24 hours turnaround time (multiple radionuclides)
– 250-3000 samples/day
– CLIA certified

Field screening and prioritization important
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Direct Bioassay

• Feasible only when contaminants are gamma emitters (with some 
exceptions)

• Detection sensitivity does NOT have to be as low as routine occupational 
bioassays

• Allows for rapid prioritization of individuals for further analysis

• Needs characterization of instrument response
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Examples of Instruments for Use in 
Direct Bioassay

• Field Instruments
– Portable Hand-held 

instruments
– Portal monitors

• Hospital instruments
– Thyroid Scanners
– Gamma Cameras



Restricted Use/Recipients Only 

Example of Direct Bioassay: Goiania Patients

Hunt and Nogueira de Oliveira, 1990. Radiat Prot Dosimetry 30(4):275-77

• Correlation for axilla measurements

• Adults 

– 20-60 years

– 66 kg average weight

• Adolescents

– 13-15 years

– 41 kg average weight

Adults

Adolescents
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Community Reception Center (CRC)

 Place where population is directed after a 
radiological incident to receive screening, 
decontamination, and other services

 Services include:
• First Aid
• Contamination screening
• Wash (Decon)
• Dose Assessment

- includes triage for internal contamination
• Registration

Population Monitoring in Radiation Emergencies: A Guide for State and Local Public Health Planners, Second Edition. 
2014. 10 May. 2016 http://emergency.cdc.gov/radiation/pdf/population-monitoring-guide.pdf
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Overview of Methodology

Model detectors and 
NIST-traceable 

sources in MCNP 

Verification of MCNP 
Model with 

experimental 
measurements

Model detectors with 
source spread 

throughout 
phantom using 

DCAL biokinetics

Calibration factors to 
interpret detector 

readings

Develop
ICAT
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Motivation for Developing ICAT
(Internal Contamination Assessment Tool)

 Need for simple, readily available way for rapid triage 
and prioritization of individuals suspected of internal 
contamination using field deployable instruments

 Create software that incorporates instrumentation 
data for easy use by responders
• Only applicable for gamma-emitters
• Not a substitute for laboratory bioassay
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Anigstein, R, Erdman MC, Ansari A, Use of transportable radiation detection instruments to assess internal contamination from intakes of radionuclides Part I: 
field tests and Monte Carlo simulations. Health Phys 110 (6):612-22, 2016.

Anigstein, R, Olsher RH, Loomis DA, Ansari A, Use of transportable radiation detection instruments to assess internal contamination from intakes of 
radionuclides Part II: calibration factors and ICAT computer program. Health Phys 111 (6):542-558, 2016.
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CAPTUS 3000 Model

*Capintec, Inc. Captus 3000 Uptake Thyroid System. 2015. http://www.capintec.com/product/captus-3000-thyroid-uptake-
system/. Accessed 19 June 2017. 

http://www.capintec.com/product/captus-3000-thyroid-uptake-system/
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Ludlum 44-2 Model

*Ludlum Measurements, Inc. Ludlum Model 44-2 gamma scintillator[online]. 2014. http://ludlums.com/images/stories/Product_manuals/M44-2.pdf.  
Accessed 19 June 2017.
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TPM-903B Model

*TSA Systems, Ltd. Transportable portal monitor model TPM-903B: operating and service manual, Doc. #5003 Rev. A [online]. 2006. 
www.laurussystems.com/Service/TPM-903BUser-Guide092009.pdf. Accessed 19 June 2017.
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https://emergency.cdc.gov/radiation/clinicians/evaluation/index.asp
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CDC’s Urine Radionuclide Screen

Gamma Spectroscopy
Quantification

Urine “Spot” Sample

Alpha/Beta Radionuclide Screen/Quantification Alpha (Long Lived) ICP-MS Screen

Mass Spectrometry
Quantification

High Resolution Mass 
Spectrometry Quantification

Alpha Spectroscopy
Quantification

Gamma Radionuclide Screen
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Internal Dose Calculation for Large Batch of Urine 
Bioassay Results
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For more information, contact NCEH
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348           www.cdc.gov
Follow us on Twitter   @CDCEnvironment

The findings and conclusions in this report are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention.

Thank you!

Armin Ansari
770-488-3654

AAnsari@cdc.gov
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