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B55 Weight Measurements in the Forensic Chemistry Laboratory:  A Surrogate 
Weight Study

Sandra E. Rodriguez-Cruz, PhD*, Drug Enforcement Admin, Southwest Laboratory, 2815 Scott Street, Vista, CA 92081

After attending this presentation, attendees will better understand the importance of weighing processes in the laboratory.
This presentation will impact the forensic science community by demonstrating the advantages of implementing a surrogate weight 

program for monitoring the performance of laboratory balances.
Analysis of controlled substances in the forensic chemistry laboratory involves both qualitative and quantitative measurements.  

$OWKRXJK�¿QDO�LGHQWL¿FDWLRQ�RI�WKH�PDLQ�SV\FKRDFWLYH�FRPSRQHQW�V��LV�RIWHQ�WKH�¿QDO�JRDO�RI�PDQ\�DQDO\WLFDO�VFKHPHV��VRPH�ODERUDWRULHV�
DOVR�SURYLGH�FXVWRPHUV�ZLWK�SXULW\�GHWHUPLQDWLRQV��DV�ZHOO�DV�DGXOWHUDQW�DQG�VDOW�IRUP�LGHQWL¿FDWLRQV��LI�QHHGHG�EDVHG�RQ�MXULVGLFWLRQDO�
UHTXLUHPHQWV��KRZHYHU��WKHUH�LV�RQH�YHU\�UHOHYDQW�TXDQWLWDWLYH�WHVW�WKDW�LV�SHUIRUPHG�E\�HYHU\�ODZ�HQIRUFHPHQW�ODERUDWRU\��UHJDUGOHVV�RI�
its jurisdiction:  the determination of the net weight of a substance.  That is, the measurement of the amount of powder, plant material, 
liquid, etc. present in a particular piece of evidence.

6HL]HG�GUXJ�ZHLJKW�GHWHUPLQDWLRQV�DUH�LPSRUWDQW�ODERUDWRU\�PHDVXUHPHQWV�WKDW�KDYH�GLUHFW�HIIHFW�RQ�WKH�MXGLFLDO�SURFHVV���7KH�QHW�
ZHLJKW�RI�PDWHULDO�VHL]HG�LV�RIWHQ�WKH�YHU\�IDFWRU�WKDW�GHWHUPLQHV�D�FRQWUROOHG�VXEVWDQFH�IHORQ\�OHYHO���7KHUHIRUH��IRUHQVLF�FKHPLVWU\�
ODERUDWRULHV� VKRXOG� KDYH�ZHOO�HVWDEOLVKHG� SURFHGXUHV� IRU� WKH� DSSURSULDWH� SURFXUHPHQW��PDLQWHQDQFH�� YHUL¿FDWLRQ�� DQG� XWLOL]DWLRQ� RI�
laboratory scales and balances.  These procedures should include, at minimum, annual calibration by an external entity and a documented 
SURJUDP�IRU�WKH�URXWLQH�PDLQWHQDQFH�DQG�SHUIRUPDQFH�YHUL¿FDWLRQ�RI�EDODQFHV���7KH�XVH�RI�ZHLJKW�VWDQGDUGV��UHIHUHQFH�ZHLJKWV��PXVW�
DOVR�EH�SDUW�RI�D�EDODQFH�YHUL¿FDWLRQ�SURJUDP�DV�LW�SURYLGHV�WKH�WUDFHDELOLW\�QHFHVVDU\�IRU�DOO�ZHLJKW�PHDVXUHPHQWV�SHUIRUPHG�

+RZHYHU��PRQLWRULQJ�WKH�SHUIRUPDQFH�RI�D�ZHLJKW�PHDVXULQJ�DSSDUDWXV�XVLQJ�VWDQGDUG�UHIHUHQFH�ZHLJKWV�PD\�QRW�SURYLGH�D�IXOO�
picture of the weight measurement process.  Standard weights are ideal for monitoring balance properties such as linearity, accuracy, 
DQG�HFFHQWULFLW\��KRZHYHU��WKH\�DUH�QRW�H[SHFWHG�WR�UHSUHVHQW�URXWLQH�ODERUDWRU\�ZHLJKLQJ�SURFHVVHV�ZKHUH�WKH�EXR\DQF\�DQG�GHQVLW\�RI�
the materials being tested can drastically differ from those of a standard reference weight.  Controlled substance laboratory submissions 
DUH�RIWHQ�LUUHJXODUO\�VKDSHG�DQG�VXEPLWWHG�LQ�SODVWLF�EDJV��EXFNHWV��ERWWOHV��HWF���:HLJKW�PHDVXUHPHQWV�IRU�WKHVH�PDWHULDOV�DUH�WKHUHIRUH�
expected to be affected by multiple factors that may not be accounted for using standard reference weights. 

This study presents the use of surrogate weights to monitor the variability of laboratory weight measurements over an extended 
SHULRG� RI� WLPH�� � 6XUURJDWH� ZHLJKWV� DUH� PDGH� RI� SODVWLF� EHDGV� LQ� ÀH[LEOH�� FOHDU� SODVWLF�� KHDW�VHDOHG� EDJV� WKDW� ZHUH� EDUFRGHG� IRU�
LGHQWL¿FDWLRQ�SXUSRVHV���6XUURJDWH�ZHLJKWV�ZHUH�SUHSDUHG��UHSUHVHQWLQJ�IRXU�GLIIHUHQW�VL]HV��DQG�DUH�FXUUHQWO\�EHLQJ�XVHG�WR�PRQLWRU�D�
total of 33 laboratory balances.  Balances with readability of 0.1g, 0.01g, 0.001g, and 0.00001g are monitored using surrogate weights 
of 1,000g, 500g, 100g, and 40g, respectively.  Surrogate weight measurements are performed once a day and have been on-going since 
'HFHPEHU��������7KH�GDWD�LV�FROOHFWHG�DQG�VWDWLVWLFDOO\�DQDO\]HG�WR�REWDLQ�WKH�VWDQGDUG�GHYLDWLRQ�RI�PHDVXUHPHQWV�IRU�HDFK�EDODQFH�EHLQJ�
monitored.  This provides a quantitative measure of the variability of weight results over an extended time period, supplementing the 
EDODQFH�YHUL¿FDWLRQ�GDWD�REWDLQHG�XVLQJ�VWDQGDUG�UHIHUHQFH�ZHLJKWV�
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7KLV�SUHVHQWDWLRQ�ZLOO�VXPPDUL]H�WKH�UHVXOWV�RI�WKLV�VXUURJDWH�ZHLJKW�VWXG\���&DOFXODWHG�VWDQGDUG�GHYLDWLRQ�YDOXHV�ZLOO�EH�XVHG�WR�
calculate minimum weight thresholds and to suggest acceptance performance criteria for each type of balance.  This study will also 
provide a better understanding of the uncertainty of measurement associated with surrogate weights as representatives of routine weight 
measurements in the forensic laboratory.

Weight Measurements, Controlled Substances, Measurement Uncertainty


