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D32 Forty Years of Squinting — Environmental Forensic Microscopy:  1974–2014

-DPHV�0LOOHWWH��3K'
��09$�6FLHQWL¿F�&RQVXOWDQWV�������%UHFNLQULGJH�%RXOHYDUG��6WH������'XOXWK��*$������

After attending this presentation, attendees will better understand how different types of microscopes can be used in environmental/

industrial investigations.

This presentation will impact the forensic science community by providing illustrations of how environmental forensic microscopy 

has been used to solve contamination and other questions by one investigator and his team over the past 40 years.

'XULQJ�WKH�¿UVW����\HDUV�RI�P\�FDUHHU��,�KDYH�KDG�WKH�RSSRUWXQLW\�WR�XVH�YDULRXV�PLFURVFRSHV�DQG�IRUHQVLF�WHFKQLTXHV�WR�VROYH�D�
QXPEHU�RI�LQWHUHVWLQJ�HQYLURQPHQWDO�LQGXVWULDO�TXHVWLRQV�LQYROYLQJ�SURGXFW�LGHQWL¿FDWLRQ��LQGRRU�DLU�TXDOLW\�FRQFHUQV��RXWGRRU�GDUNHQLQJ�
DJHQWV�LQFOXGLQJ�YDULRXV�W\SHV�RI�VRRW��OHDG�SDUWLFOHV��DVEHVWRV��DQG�JODVV�¿EHUV��FHUDPLF�ZKLVNHUV��FRUURVLRQ�GHEULV��DQG�SDUWLFOHV�IURP�
the World Trade Center disaster of September 11, 2001.  The sampling and analysis methods I have used over the years in environmental 

forensic investigations were drawn primarily from the criminal forensics, industrial hygiene, and environmental monitoring areas.  

&RPELQLQJ�YDULRXV�DVSHFWV�RI� WKHVH�GLVFLSOLQHV�DOORZHG�PH�WR�JHQHUDWH�D�SURFHGXUH� WKDW�¿W� WKH�YDULHG�DQG�VRPHWLPHV�YHU\�FRPSOH[�
environmental/industrial situations.

Some investigations required only a light microscope but many of the microscopic analyses in environmental forensic investigations 

ZHUH�DFFRPSOLVKHG�XWLOL]LQJ�D�FRPELQDWLRQ�RI�YLVLEOH�OLJKW��LQIUDUHG�OLJKW��DQG�HOHFWURQ�PLFURVFRS\���7KH�OLJKW�PLFURVFRS\�ZDV�XVXDOO\�
SHUIRUPHG�LQLWLDOO\�ZLWK�D�VWHUHR�ELQRFXODU�PLFURVFRSH�IROORZHG�E\�3RODUL]HG�/LJKW�0LFURVFRS\��3/0��EXW�PD\�KDYH�LQYROYHG�3KDVH�
&RQWUDVW� �3&0��� GDUN¿HOG�� RU� ÀXRUHVFHQFH� PLFURVFRS\�� � ,QIUDUHG� PLFURVFRS\� ZDV� GRQH� XVLQJ� )RXULHU� 7UDQVIRUP� ,QIUDUHG� �)7,5��
microspectroscopy.  FTIR is very useful when identifying organic molecules such as plastics and polymers.  Scanning Electron 

0LFURVFRS\��6(0��ZDV�XVHG�LQ�VRPH�VWXGLHV�EHFDXVH�LW�DOORZV�WKH�DQDO\VW�WR�VHH�SDUWLFOHV�WKDW�DUH�VPDOOHU�WKDQ�FDQ�EH�VHHQ�ZLWK�OLJKW�
PLFURVFRS\�DQG�ZKHQ�HTXLSSHG�ZLWK�DQ�;�UD\�DQDO\VLV�XQLW��DOORZV�WKH�DQDO\VW�WR�GHWHUPLQH�WKH�HOHPHQWDO�FRPSRVLWLRQ�RI�WKH�SDUWLFOHV���
7UDQVPLVVLRQ�(OHFWURQ�0LFURVFRS\��7(0��DOVR�DOORZV�WKH�DQDO\VW�WR�VHH�SDUWLFOHV�WKDW�DUH�VPDOOHU�WKDQ�FDQ�EH�VHHQ�ZLWK�OLJKW�PLFURVFRS\�
DQG�ZKHQ�HTXLSSHG�ZLWK�HOHFWURQ�GLIIUDFWLRQ�FDSDELOLWLHV�DQG�DQ�;�UD\�DQDO\VLV�XQLW��DOORZV�WKH�DQDO\VW�WR�GHWHUPLQH�WKH�FU\VWDO�VWUXFWXUH�
and elemental composition of the particles.

2QH�HQYLURQPHQWDO�PHWKRG��$PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV��$670��3UDFWLFH�'������SURYLGHV�D�OLVW�RI�GLIIHUHQW�W\SHV�RI�
PLFURVFRSHV�XVHG�WR�LQYHVWLJDWH�SDUWLFOHV���D�VWHUHR�ELQRFXODU�PLFURVFRSH��FDSDEOH�RI�����[�PDJQL¿FDWLRQ��D�SRODUL]HG�OLJKW�PLFURVFRSH��
HTXLSSHG�ZLWK�REMHFWLYHV�LQ�WKH������[�UDQJH�RI�PDJQL¿FDWLRQ��IRU�D�WRWDO�PDJQL¿FDWLRQ�EHWZHHQ���[�DQG�����[���D�WUDQVPLVVLRQ�HOHFWURQ�
PLFURVFRSH�HTXLSSHG�ZLWK�D� VXLWDEOH�FDPHUD��DQG�D� VFDQQLQJ�HOHFWURQ�PLFURVFRSH�HTXLSSHG�ZLWK�(QHUJ\�RU�:DYHOHQJWK�'LVSHUVLYH�
$QDO\VLV�(TXLSPHQW��('6�RU�:'6����$�7(0�HTXLSSHG�ZLWK�6HOHFWHG�$UHD�(OHFWURQ�'LIIUDFWLRQ��6$('��DQG�('6�LV�VRPHWLPHV�UHIHUUHG�
WR�DV�DQ�$QDO\WLFDO�(OHFWURQ�0LFURVFRSH��$(0��

The capabilities of the various microscopy tools will be illustrated through short presentations of several investigations including:  

WKH�VRXUFH�RI�DVEHVWRV�¿EHUV�LQ�D�NLWFKHQ�IDXFHW�¿OWHU��WKH�FRPSRVLWLRQ�RI�PDQ\�EXLOGLQJ�SURGXFWV�VWXGLHG�GXULQJ�D�FDVH�ZRUNLQJ�IRU�WKH�
$WWRUQH\�*HQHUDO�IRU�WKH�6WDWH�RI�0DU\ODQG��FKDUDFWHUL]DWLRQ�RI�GXVW�WKDW�ZDV�JHQHUDWHG�E\�WKH�:RUOG�7UDGH�&HQWHU�WUDJHG\�RI�6HSWHPEHU�
����������D�VSRW�FDOOHG�5DOSK�RQ�D�FDUSHW�LQ�D�6RXWK�&DUROLQD�FRXUWKRXVH�WKDW�NHSW�JURZLQJ�ODUJHU��SDUWLFOHV�LQ�KRPH�GXVW�WKDW�ZHUH�
UHSRUWHG�WR�EH�HYLGHQFH�RI�DQ�DOLHQ�YLVLWRU��DQG��WKH�VRXUFHV�RI�EODFN��ZKLWH��DQG�\HOORZ�GHSRVLWV�RQ�DXWRPRELOHV��
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