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E30 Evaluating Methods for Removing Radioactive Contamination From Traditional 
Forensic Evidence:  Moths

Kelly Daniel*, Marshall University Forensic Science Center, 1401 Forensic Science Drive, Huntington, WV 25701; Rachel Lindvall, 
BA, Lawrence Livermore National Laboratory, 7000 East Avenue, Livermore, CA 94550; Lauren L. Richards-Waugh, PhD, Marshall 
University, 1401 Forensic Science Drive, Huntington, WV 25701; Jason Chute, MSFS, 1401 Forensic Science Drive, Huntington, WV 
25701; and Michael Kristo, PhD, Lawrence Livermore National Laboratory, 7000 East Avenue, Livermore, CA 94550

After attending this presentation, attendees will understand some of the principles behind nuclear forensics and the need to 

decontaminate radioactively contaminated evidence.

This presentation will impact the forensic science community by demonstrating the potential of several solvents for removing 

UDGLRDFWLYH�FRQWDPLQDWLRQ�IURP�WUDGLWLRQDO�IRUHQVLF�HYLGHQFH��VSHFL¿FDOO\�LQVHFWV��ZLWKRXW�GDPDJLQJ�WKH�HYLGHQFH�
7UDGLWLRQDO�IRUHQVLF�HYLGHQFH��DVVRFLDWHG�ZLWK�LQWHUGLFWHG�QXFOHDU�PDWHULDO�RU�DQ�DWWDFN�XVLQJ�D�5DGLRORJLFDO�'LVSHUVDO�'HYLFH��5''�

RU�³GLUW\�ERPE´���PD\�EHFRPH�FRQWDPLQDWHG�E\�GLVSHUVLEOH�UDGLRDFWLYH�PDWHULDO�� �,I�VR��VXFK�HYLGHQFH�PXVW�HLWKHU�EH�DQDO\]HG�E\�D�
forensic laboratory capable of handling nuclear material or decontaminated prior to entering a traditional forensic science laboratory.  

There are few laboratories that are capable of handling dispersible radioactive material and, therefore, decontamination of the evidence 

with a method that does not destroy the evidentiary value would be preferred. 

,Q�������9LFWRULD��$XVWUDOLD��SROLFH�IRXQG�����JUDPV�RI�D�XUDQLXP�R[LGH�FRPSRXQG�LQ�D�VWRUDJH�SURSHUW\�� �$IWHU�LQLWLDO�DQDO\VLV�
E\�WKH�$XVWUDOLDQ�6FLHQFH�	�7HFKQRORJ\�2UJDQL]DWLRQ��$1672���DOLTXRWV�RI�WKH�PDWHULDO�ZHUH�VHQW�WR�/DZUHQFH�/LYHUPRUH�1DWLRQDO�
Laboratory (LLNL) for further analysis.  While aliquoting the sample for analysis, researchers at LLNL found the head and body of a 

moth.  Analysis of the nuclear material indicated that it could not have originated within Australia.  Entomological study of the moth 

could prove useful for understanding the history of the material from production to interdiction within Australia, a type of signature 

UHIHUUHG�WR�DV�D�³URXWH�DWWULEXWLRQ´�VLJQDWXUH�LQ�QXFOHDU�IRUHQVLFV��KRZHYHU��EHIRUH�WKH�PRWK�FRXOG�EH�VHQW�WR�DQ�HQWRPRORJLFDO�ODERUDWRU\��
it would need to be decontaminated, a process that could well prove destructive.

To determine an effective and non-destructive method for decontamination of the evidence moth, exemplar moths were collected and 

contaminated with a uranium ore concentrate.  Then, these contaminated moths were ultrasonicated in 11 solvent systems chosen for their 

SRWHQWLDO�GHFRQWDPLQDWLRQ�SURSHUWLHV���0DVV�GLIIHUHQFH�ZDV�LQLWLDOO\�XVHG�WR�GHWHUPLQH�WKH�HI¿FDF\�RI�WKHVH�VROYHQWV�IRU�GHFRQWDPLQDWLRQ��
EXW�,QGXFWLYHO\�&RXSOHG�3ODVPD�0DVV�6SHFWURPHWU\��,&3�06��ZLOO�EH�XVHG�LQ�IXWXUH�ZRUN�WR�GHWHUPLQH�UHVLGXDO�XUDQLXP�OHYHOV��

Four of the solvents (5% Radiacwash™�����'HFRQ® 90, acetone, and 1% nitric acid) provided promising results.  They removed a 

VLJQL¿FDQW�PDVV�RI�WKH�XUDQLXP�RUH�FRQFHQWUDWH�ZLWKRXW�H[WHQVLYH�GDPDJH�WR�WKH�PRWK��KRZHYHU��XVLQJ�PDVV�GLIIHUHQFH�WR�GHWHUPLQH�WKH�
DPRXQW�RI�XUDQLXP�RUH�FRQFHQWUDWH�UHPRYHG�IURP�HDFK�PRWK�E\�WKH�VROYDWLRQ�SURYHG�WR�EH�LPSUHFLVH�DQG�VRPHWLPHV�GLI¿FXOW�WR�LQWHUSUHW���
For example, mass loss was sometimes greater than expected because of incomplete initial desiccation of the moths followed by a more 

complete desiccation after decontamination.  In addition, the loss of wing scales during solvation seems to be unavoidable in all solvent 

V\VWHPV�� �7KH�PRWKV�GHFRQWDPLQDWHG�ZLWK� WKH�SURPLVLQJ� VROYHQWV�ZHUH� DVKHG� DQG�ZLOO� EH� DQDO\]HG� IRU� UHPDLQLQJ�XUDQLXP�FRQWHQW�
E\�,&3�06���)XWXUH�ZRUN�PD\�LQFOXGH�'1$�DQDO\VLV�RI�WKH�PRWKV�WR�GHWHUPLQH�LI�'1$�FDQ�EH�FOHDQO\�H[WUDFWHG�IURP�UDGLRDFWLYHO\�
contaminated evidence.
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