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•  Summary of the update process 
 

•  Overview of results 
 

•  Comparison to 2004 study 
 

•  Potential extension 

Presentation Outline 
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•  Solicit data from potential participants 
 

•  Create website to facilitate upload 
 

•  Process data to ensure correct 
identification of methods and analytes 
 

•  Calculate new limits 
 

•  Review and publish 

The Update Process 
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•  Letter to potential participants 
– ELAP, DOELAP 

 
•  Create website with minimal 

requirements on input data 
 

•  No fixed lists of methods or analyte 
names 
– Less effort by the participants hopefully 

resulted in more participants 
– More effort needed on the back end 

Solicit participants   
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The review process was iterative 

Statistician/ 
Programmer 

Chemist 

EDQW 
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•  Create unambiguous and consistent 
names 
– Matrix mapped to water, solid, gas 
– Method Name / Media  
– Analyte / CAS ID names  
– Prep method (frequently omitted, not used 

for censoring) 

Data Scrubbing 

1.9% 
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•  Mismatches between reported and 
calculated percent recovery 
 

•  Percent recovery reported beyond 
believable window (>1000%, <2%) 

More Data Scrubbing 

1.9% 

2.2% 
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•  Records were examined for outliers at 
the matrix/method/analyte level by 
creating boxplots 
   

•  For a given matrix/method/analyte, if 
more than 25% of the data from a 
specific laboratory was identified as 
outliers, all data from that laboratory was 
removed 
–  In 2004, outliers were identified using 

Youden’s test at the laboratory level.  This 
removed more than half of the available 
records.   

Outlier Removal 

2.5% 

0.2% 
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•  2013 LCS Study gives equal weight 
to each datum.  This was also done in 2004. 
  

•  Implicitly, this means that laboratories with more 
data have a greater impact on limits. 
  

•  This is supported by the assumption that after 
the data cleaning and outlier removal, every 
remaining record represents a representative, 
independent and exchangeable sample of a 
recovery. 
 

Datum vs. Lab Weighting 

•  In English:  each data point represents an LCS 
result, so all should be given equal consideration. 
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•  A minimum of 100 samples were 
required for each matrix/method/
analyte (In 2004, the minimum was 15) 
 
 

•  A minimum of 4 labs must have 
submitted data 

Criteria for Calculating Limits 



12 NEMC August 2014 

SIMPLE Control Limit Calculation 
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Control Limit = X ±3sd
Control Limit Calculation 

•      and sd are sample mean and standard 
deviation 

•  Intervals are symmetric 

•  Intervals are not a function of sample size 

•  Expect about 3 out of 1,000 results to fall 
outside these intervals 

X
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Relative spread (RSD) records 
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Solid Matrix Limits 
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Comparison of changes from 2004 
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•  Effects of prep and cleanup methods 
on recovery rates  
 

•  Non-parametric intervals 
 

•  Limits as a function of concentration 

Items for future discussion or 
study 
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Thanks!   

We would like to thank the 
laboratories and their staff who 
made this update possible by 
participating and sharing their data. 


