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Objectives of Evidence Collection 

Nuclear Forensics addresses scientific analysis of 
nuclear or other radioactive material, or of other 
evidence that is contaminated with radioactive 
material in the context of legal proceedings 
 
Provide hints, investigative leads or information 

related to: 
• Incident 

• Material 
• Hazard 
• Origin 
• Last legal owner 

• Perpetrator 
• Device 



What is special? 

Radiological Emergency 
 

• Various actors on site 
• Aligning priorities and 

procedures 
 

• Protection of general 
public 

• Protection of first 
responders 

• Collection of 
evidence 

• Clean-up operations 



What is special? 
Wind 

Limit Warm Zone 10 μSv/h 

WARM ZONE 

COLD ZONE 

Limit Hot Zone 100 μSv/h 

EVENT 

HOT ZONE 

Check point 
In / Out 

 
Check point  
 
In / Out 

Decontamination  
Line 

Notional Hot / Warm / Cold Zones (consistent with the terminology of 
IAEA’s Manual for First Responders to a Radiological Emergency (EPR-
First Responders, IAEA, 2006) 



 
 

What is Chain of Custody? 

“The order of places where, and the persons with whom, 
physical evidence was located from the time it was 
collected to its submission at trial.” 
 

Webster’s New World Law Dictionary © 2006 
Crime Scene 

Property Room 
Laboratory 
Investigating Division 

Scientist 
Investigator 

Property Room 
Laboratory 
Investigating Division 

Court 

Written, chronological record 
of transactions from when 
the evidence is collected 
during an investigation 
through the subsequent 
adjudication. 



 At crime scene when evidence is 
collected 

 Sometimes for hazmat, in cold zone 
(after decon) 

 Documented with:  
 Photographs before collection, with and 

without a scale 
 Evidence Recovery Log 
 Package labeling 

Start of Chain of Custody 



 
 

Maintaining Chain of Custody 

Ensure physical evidence is  
controlled at any point in time  
and not subject to  
• Tampering 
• Loss 
• Confusion 
• "Contamination" 



 
 

Maintaining Chain of Custody 

• Classical forensic evidence (not contaminated) 
• Radioactively contaminated classical forensic 

evidence 
• Nuclear or other radioactive material (Nuclear 

forensic evidence) 
 

• Clear and unique labeling of every 
piece of evidence 

• Nuclear Forensic Laboratories  
need to understand the concept of  
CoC and implement  
proper protocols 



 
 

Maintaining Chain of Custody 

Example 
 
"Glowing Tulip" Exercise 
of the GICNT  
(Global Initiative to Combat 
Nuclear Terrorism) 
• Interagency 
• International cooperation 

Handling and  
analysis in 
nuclear forensic laboratory  



 
 

Maintaining Chain of Custody 

Example 
 
Every subsample taken 
• For analysis 
• To another laboratory 
• Into another person's 

responsibility 
 

Needs to be documented  
• CoC form 
• Photography 



 
 

Summary 

Chain of Custody 

 Ensures control of the evidence "cradle"  

(incident site) to "grave" (courtroom)  

 Important for admissibility of evidence in court 

 Universally applicable concept  

(with national particularities) 

 Consistent with sample  

management procedures 



Thank you for your attention 

Thanks to Benjamin Garrett (retired from FBI) 
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