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Note:  Over 100 times the MDL, the concentration difference
            can be + 10% of the original concentration.
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Note: Over 100 times the MDL, the concentration difference can
            be +  10% of the original concentration.
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            difference can be + 20% of the original concentration.
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Note:  From 10 to 100 times the MDL, the concentration difference can be 
           + 20% of the original concentration.
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Splits are prepared every 50 samples, are analyzed about 200 samples after the originals, and are blind to the analysts.  They 
serve as a measure of sample precision for the NTN and AIRMoN samples.

NTN and AIRMoN
split data showing

r2 > 0.99

NOTE: r2 > 0.99 
means there are only 

small differences 
between the split 

samples.

The split sample data are 
summarized annually in the 
CAL QA report.  Previous 
summaries include box and 

whisker plots of paired 
differences for values below 

and above the median.  
Standard deviations estimated 
from paired measurements and 
pseudosigmas are also reported.

A different way to 
represent split 

differences is by 
graphing allowable 

limits as stated in the 
CAL Quality 

Assurance Plan.
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Note:  At up to 10 times the MDL, the concentration difference 
           can be + the concentration of the original value or 
           the MDL, whichever is greater.
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Note:  At up to 10 times the MDL, the concentration difference 
          can be + the concentration of the original value or 
          the MDL, whichever is greater.
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Note:  At up to 10 times the MDL, the concentration difference
           can be + the concentration of the original or the MDL, 
           whichever is greater. 

NTN Split Sample Results, 2001
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NTN Split Sample Results, 2000
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A Closer Look at Cl-, NO3
-, and SO4

2- in NTN Split Samples
Brigita Demir and Jane Rothert 

Illinois State Water Survey, Champaign, IL

Standard Deviation Estimated from Split 
NADP/NTN Precipitation Samples, 2000 & 2001

Standard Deviation Estimated 
from Paired Measurements a

(mg/L)
Parameter Year Low High Total      (1.48) × MADb

Cl- 2000 0.002 0.062 0.044 0.003
2001 0.002 0.038 0.027 0.004

NO3
- 2000 0.039 0.016 0.030 0.009

2001 0.014 0.027 0.021 0.012

SO4
2- 2000 0.007 0.019 0.014 0.013

2001 0.007 0.037 0.027 0.015
Number
of pairs 2000 106 106 212 212

2001 121 121 242 242
Notes:
MAD is Median Absolute Difference.
a The standard deviation estimated from paired measurements 
is:

where: d = difference of duplicate
measurements

k = number of sets of
duplicate measurements

s
d
k

=
∑ 2

2

Original vs. Split Data for NTN (5 years) and AIRMoN (8 years)

Graphs using the allowable limits for split samples show the overall quality of the replicate data.  These graphs, when generated monthly by the QA Specialist,  allow 
for a more detailed review of sample analyses and CAL operations, thereby improving the overall laboratory quality.
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