
What the @#$& is a 
Detection Limit? 



Who cares? 



There any many different terms 
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There any many different terms 
used for detection limits 

Instrument DL 

Everyone uses them differently! 



The best (only?) systematic treatment is 
IUPAC (Currie 1995) 

 
 
 

The following slides use their terms 
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2)   Will we always detect the analyte 

Detection Limit 
depends on 
significance level! (β) 
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Quantification 
limit 



to Recap 

1)   Did we detect the analyte? 

2)   Will we always detect the analyte 

3)   How precise is the result? 

Critical Level (Lc) 

Detection Limit (Ld) 

Quantification Limit (Lq) 



Now the Math 



A major simplifying assumption: 
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Actual practical advice. 
Finally. 



1) Avoid low-level analysis 

2) Know your method 

3) Pick and record 

 - Analysis Parameters 
 - Detection Limit Defs. 
     I like 40 CFR 

4) Determine DLs 

5) Repeat as necessary   

General Scheme 



40 CFR part 146 B 

“minimum concentration that can be 
reported with 99% confidence as 
different from zero” 
 
 
MDL = ts 
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Following 40 CFR 

1) Run at least 7 reps of low level standard 

2) Calculate MDL = ts 

3) Apply quality steps 
 recovery, spike level, s/n, meets needs 

4)  Calculate Q = 10s 

5) Record! 

6) Repeat as necessary 

 



An Example 

0.1 ppm 

Mean StdDev Critical Level Detection Limit PQL S/N 
Spike > 

10xMDL? 
MDL > 
Spike? Acceptable Recovery? 

 Cl 0.098 0.020 0.062 0.124 0.197 4.96 N N Y 

 NO2 0.089 0.010 0.031 0.061 0.097 9.11 N N Y 

 NO3 0.134 0.017 0.054 0.108 0.173 7.76 N N N 

 SO4 0.058 0.067 0.210 0.419 0.667 0.88 N Y N 

0.2 ppm 

 Cl 0.191 0.024 0.074 0.149 0.237 8.09 N N Y 

 NO2 0.175 0.015 0.046 0.092 0.147 11.90 N N Y 

 NO3 0.229 0.057 0.180 0.359 0.571 4.00 N N Y 

 SO4 0.198 0.090 0.284 0.568 0.903 2.19 N Y Y 

0.5 ppm 

 Cl 0.518 0.022 0.068 0.136 0.216 23.98 N N Y 

 NO2 0.487 0.016 0.050 0.100 0.160 30.52 N N Y 

 NO3 0.485 0.007 0.023 0.045 0.072 67.79 Y N Y 

 SO4 0.499 0.105 0.329 0.657 1.046 4.77 N N Y 



Reporting Results for Research 

ÅRecord all values 

ÅFlag! 

ÅThink about your statistics 

 

 



Detection Limits are only part of 
laboratory QA/QC! 
 
 
Gold standard is EPA methods 



To Summarize 

1) Many terms vary from source to 
source 

“In IUPAC we trust, all others define 
terms” 
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To Summarize 

1) Many terms vary from source to 
source 

2) Three fundamental limits 

3) Define and record your DLs for 
your analysis 



Questions?  
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