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Report Reading 101 – What to look for 

• Content of a typical report. 
• Is the lab (or the subcontractor) properly certified? 
• Qualifiers….should you worry? 
• LOD & LOQ… are they appropriate? 
• Matrix QC – is it your sample or not?  Is it relevant? 
• Method /technology madness…aren’t they equal? 
• What you typically will not find.  Was any limit 

exceeded?      [ I have a value…is it good?] 
• Did your lab actually do the testing? 

– Was the data generated by the lab you sent it to?   
– Or did they further sub-contract it? 

• How to select/review a lab 
– Ask LabCert about enforcement actions. 
– Ask for a copy of most recent audit report 
– Ask questions of the auditor 

0 
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6 Lg WI Testing Labs’ Reports 

 

Results Units LOQ LOD DF Prepared  Analyzed  CAS#   Qual 
Results Units LOD LOQ Dil.   Method  Analyzed   Codes 
Result Units Dilution LOD LOQ Analyzed  Method  Lab 
Result Units LOD LOQ/RL Dilution Prepared  Analyzed  Method   Qualifier 
Result Flags Units Date Dil. Factor LOD  LOQ 
Result Units LOD LOQ Dilution Method  Ext Date  Run Date   Analyst   Code 

Result/s:     6/6 
Units:     6/6 
LOD:     6/6 
DF/Dil./Dilution/ Dil. Factor:   6/6 
LOQ or “LOQ/RL”):  6/6 

Qual/Codes/Qualifier/Flags/Code:  5/6 
Analyzed (or Run Date”):            5/6 
Method:               4/6 
Prepared (or Ext Date):            3/6 

7 to 10 columns 
The good news 

Onesie: Date/Cas#/Lab/Analyst 

NR 149 specifies what information is to appear on test 
reports, but has no authority over how the information is 
labelled or where it appears 

Looking only at data  column headers 
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Results Units LOQ LOD DF Prepared  Analyzed  CAS#   Qual 
Results Units LOD LOQ Dil.   Method  Analyzed   Codes 
Result Units Dilution LOD LOQ Analyzed  Method  Lab 
Result Units LOD LOQ/RL Dilution Prepared  Analyzed  Method   Qualifier 
Result Flags Units Date Dil. Factor LOD  LOQ 
Result Units LOD LOQ Dilution Method  Ext Date  Run Date   Analyst   Code 

7 to 10 columns 
The good news 

Onesie: Date/Cas#/Lab/Analyst 

What is “date”?  Sampled? Received? Analyzed? 

Do we need “CAS #”?  Can help identify some organics 

“Lab” is nice.  Clearly identifies which lab did the testing. 

“Flags” next to result.  Makes it easier to notice. 

Looking only at data  column headers 
6 Lg WI Testing Labs’ Report 
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• Qualifiers 
• Flags 
• Notes 
• QC codes 

They mean something. 
 
It doesn’t necessarily mean 
“bad data”…but it does 
mean that there’s 
something about the data 
you should be aware of. 
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Common qualifiers  

Code: “J” OR   [result ] 
 Estimated concentration ; Detected but < LOQ. 

 Estimated concentration > LOD and < LOQ. 
 Estimated concentration < LOQ 
 Result is approximate value < RL but > MDL. 
 

Code: “ND” or “U” 
 Not Detected at or above LOD. 
 Compound was analyzed for, but not detected >  adjusted LOD 

Code: “B” 
 Compound was found in the blank and sample. 

Code: “1” 
 All lab QC requirements were met for this sample, OR 
 Laboratory QC within limits. 
 

Code:   Many variations 
 A whole host of variations exist for flags used to identify  
 LCS/MS/MSD/precision failures. 
 
 
Code: “D3” 
 Sample was diluted due to the presence of high levels of non- 
 target analytes or other matrix interferences. 
 
Code: “R1” or “DUP”or “F Duplicate” or “F RPD” 
 RPD value was outside control limits 
 
Code “M-01” 
 [Holding Time]   >24 hours, <48 hours 
 
Code: “M0” or “F MS” or “F MSD”  
Matrix spike recovery and/or matrix spike duplicate recovery was outside 
laboratory control limits. 
 
Code: “M1”   
 MS outside QC limits.  Batch accepted based on LCS recovery. 
 
Code: “S0”  
 Surrogate recovery outside control limits. 
 
Code: S1/2 L/H 
 S1L First sample matrix spike recovery was low 
 S1H First sample matrix spike revovery was high 
 S2L Second sample matrix spike recovery was low 
 S2H Second sample matrix spike recovery was high 
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Example J flag 

• Note that the “J” flag does not appear under 
the “Qual” column 

Zinc  7.7 J 

TP  0.044 J 
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Qualifiers:  

So, what do we DO with ‘em? 

•  Most qualifiers are simply saying, “there’s something 
bout this data you should know” 

• “J” flags are easy.  They are just saying “I have a 
detectable amount, but I cannot quantitate it with 
certainty.” 

• Blank qualifiers (“B”) require you to check the level 
reported for the blank.  Ask the question: “How 
significant is the blank relative to my result”? 

If your BOD result is 3 and the blank is over 1 mg/L, then your 
NR 101 fees could be impacted. 
BOD blanks are allowed to run as high as 0.24 mg/L  
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Qualifiers:  

But what do we DO with ‘em? 

•  LCS exceedances:  These are matrix free, so meeting 
control limits should happen 99% of the time 

• Matrix QC:   is it your sample? 

• Matrix Spikes:  The rule of 1:5 (some use 1:4) 
– A. If spike amount  >>5 X sample background OR 

– B. If spike amount << sample background, then 

– C. The spike level is inappropriate and ignore any qualifiers  

• Miscellaneous flags 

The devil is in the details 
LabCert has authority to require WHAT data must be qualified. 
But we do not have authority to specify either 

- The detail of what the qualifiers say, or 
- Where the qualifier appears on a report 
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Are you there, yet? 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiZg-qp5dXOAhUMziYKHZbaB2QQjRwIBw&url=http://blenderartists.org/forum/archive/index.php/t-189674.html&psig=AFQjCNF3-gejXN5vJ9k2tduB1R2nQOvcXg&ust=1471981697897724
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Mercury by 1631E CVAA       

 

Blank 

LCS 

MS     (WUG0720-03) 

MSD  (WUG0720-03) 

Lab ID WUG0720-03 

Result    Units    Spike  %R  %RPD  Qual 

<  0.354   ng/L 

   5.15                   5.00      103% 

  61.5         5.00     - 492%             F 

115         5.00       578%    61%  4F 

  86                  B 

MS: - 492% Recovery?   

MSD: 578% Recovery? RPD:  61%???? 

1-2 pages condensed for brevity and clarity. 
The overall picture here is not good.  4 different flags. 
The MS/MSD are relevant (your sample). 
And recoveries are broader than Mac truck limits 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwicod-kmMbPAhVCwYMKHb2kDkMQjRwIBw&url=http://www.macktrucks.com/&bvm=bv.134495766,d.amc&psig=AFQjCNEdPvp-cVCQFkrHcL9iFkeGL668sQ&ust=1475843657879143
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• Analyze the influent….reported 86 ng/L 

• Add 5 ng for MS; Expect 91 ng/L….get 61.5 

• Add 5 ng for MSD; Expect 91 ng/L….get 115 

• So…the influent is somewhere b/w 60 - 115 ng/L? 

• That’s the best we can do? Qualify result as “4F” 

 

 

MS: - 492% Recovery?   

MSD: 578% Recovery? RPD:  61%???? 

…and if that 
wasn’t bad 
enough…it 
was YOUR 

sample that 
was spiked! 
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The 25% Principle:  

Trouble with Matrix Spikes 

• If recoveries/RPD are good and…. 
– Your sample was spiked……………..………………… 

Scenarios are 3:1 AGAINST you being able to 
be happy about MS/MSD or RPD data. 
=25% chance MS/MSD have any value for you 

– Some other client’s  sample was spiked………… 

– Some other client’s  sample was spiked………… 

• But if they aren’t something to be proud of and… 
– Your sample was spiked………………………………… 
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Spiking too high (MS & LCS) 

24 point font 

Spiking at 5000 X LOD is like shooting fish in a barrel! 

Also consider that in a routine sample one would not 

expect to find arsenic present at more than 10 ug/L. 

Thus…anyway you slice it, a 500 ppb spike is overkill. 

Arsenic by Method 200.8 (ICP/MS) 

 

Blank 

LCS 

MS     (40133395004) 

MSD  (40133395004) 

Lab ID 40133395004 

Result    Units      Spike  %R %RPD 

<  0.099   ug/L 

469            500 94% 

478   500 95%        

476   500 94%       0% 

<   0.099 
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An axe…? 
Dude, seriously 

Channeling your inner Mel? 

sLIDE16 
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Spiking too low 

Mercury, Low Level by Method 1631E (CVAFS) 
 

Blank 

LCS 

MS 

MSD   

Sample 

   Result    Units   Spike   %R   Limits  %RPD Limit   Qual 

       0.354   ng/L      J 

       5.15               5.00      103%   77-125 

     61.5        5.00    - 492%   71-125     4 

   115                5.00      578%   71-125    61     24 4F 

     86        B 

Spiking at ~ 5% of the amount in the sample is like 

trying to find a needle in a haystack. 

Also consider that the variability (range) between the 

MS and MSD (53.5ng/L) is > 10X the spike level. 
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Which sample is spiked matters! 

If we spike sample E-1 and get 38% 
recovery…does that mean ALL of our 
sample results must be qualified?  
Even…            

B-1 
C-1 

D-1 
C-2 

E-2 

F-1 
F-2 A-1 

 If we spike sample G-1 and get 
100% recovery…does that mean 
there are no matrix effects in ANY 
of the other samples?  Even   

 

E-1 

G-1 38%  
recovery 

G-1 

E-1 
100%  

recovery 
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How about now? 
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8 different ratios/13 metals 

 
  1.66X 
  1X 
 

 
  3.33x 

  2.5X 

10X 

  3.125X 

  3.33X 

  6.66X 

  3.33X 

  3.33X 

10X 

  2.5X 

 

 
  3.29X 

LOQ/LOD Results          Units             LOD            LOQ             DF  Qual 

1X to 10 X with no visible rationale…why? 
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…and it took nearly 5 months to report a Barium result? 

LOD is GREATER THAN the LOQ! 

LOD>LOQ  

  

 This one might have needed  

more time in data review 
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LOD / LOQ: What to look for 

• The LOQ MUST be greater than the LOD!!! 

• LOQ SHOULD be about 3X LOD 

• Labs should be consistent in LOD:LOQ ratios 
for different tests. (LOQ is a statistical 
concept!).  They are related.  As LOD 
increases, the LOQ should rise incrementally. 

• Generally speaking, LODs for multi-analyte 
methods should not all be the same. 
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Still hangin’ in there? 
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Method madness 

• BOD is easy…there is only ONE method! 

• Phosphorus is pretty easy…only one technology. 

• Ammonia can be tricky:  ISE?  Or Colorimetry? 

• Most organic parameters can be analyzed by GC, 
GC/MS, or even LC or LC/MS technologies. 

• But metals are the worst… 
– There’s Flame AA (FLAA) 

– Graphite furnace AA (GFAA) 

– ICP 

– ICP/MS, and even 

–  Colorimetry! 

...and mercury?… 

– Cold vapor AA (CVAA) 

– Low level  

– Cold vapor atomic 
fluorescence  (CVAFS)  

–  Thermal Desorption 
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Metals – so many choices 

FLAA 

GFAA 

ICP 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiopcHrrM3OAhWG5CYKHc9TCckQjRwIBw&url=http://www.wikiwand.com/en/Atomic_absorption_spectroscopy&psig=AFQjCNHOnfw11WaBE1T_zG--FBw5PqZJKQ&ust=1471691600888158
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiL6ICY89LOAhVK5yYKHaZECvkQjRwIBw&url=http://hpst.cz/analyticka-chemie/icp-oes-opticke-emisni-spektrometry-s-indukcne-vazanym-plazmatem/agilent-5110-icp-oes&bvm=bv.129759880,d.dmo&psig=AFQjCNFo4VNUag2tbltyDmK-Q5TZzaGRiw&ust=1471882334229664
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwidpPCw89LOAhUC7iYKHWmbCn0QjRwIBw&url=http://www.speciation.net/Database/Instruments/Agilent-Technologies-Inc/7500a-ICPMS-;i234&bvm=bv.129759880,d.dmo&psig=AFQjCNGV3bRhHPtSlYBqZR-rCxXRkck4vw&ust=1471882387300879
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjZsN_J89LOAhUGTCYKHQ2BBnMQjRwIBw&url=http://america.pink/aas_199549.html&bvm=bv.129759880,d.dmo&psig=AFQjCNFRRMezxozHSVEr3ENT79MnHlYReA&ust=1471882438798811
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiimtr289LOAhWDOSYKHVfYCdEQjRwIBw&url=http://chemicalinstrumentation.weebly.com/graphite-furnace.html&bvm=bv.129759880,d.dmo&psig=AFQjCNHcgvcIFpkPnsVJbUTwmvTmS77GaQ&ust=1471882516698018
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwixuLLB4sjPAhXh7IMKHfVjAqcQjRwIBw&url=http://sweetclipart.com/colorful-atom-symbol-1282&bvm=bv.135258522,d.amc&psig=AFQjCNHPDOeRbB9j-9r_Su9cfioRVwFQXw&ust=1475932302827715
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwihs_Xx0MjPAhXLy4MKHYwyCFoQjRwIBw&url=http://departments.agri.huji.ac.il/zabam/ICP.html&psig=AFQjCNHcsVxyRqg6Kb68djXSLCOFWIt-kQ&ust=1475927570937264
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Metals Detecting 

• Typically WWTPs 
simply ask a lab to 
analyze for a suite 
of metals… 

• …leaving the 
selection of 
technology to use 
up to the lab. 
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Metals Technologies 

• Colorimetry – Pure bucket chemistry.  Don’t do it! 

• Flame AA (FLAA) – Oldest. Yields highest detection limits.  
Limited means of dealing with matrix interferences.  Literally a 
flame (air-acetylene or air-nitrous oxide).  1,300 C Atomic 
Absorption. 

• Graphite Furnace AA (GFAA) – Detection limits down to 1-10 
ppb.  At least Zeeman background correction is necessary.  
Matrix modifiers provide some interference suppression.  
Electrothermal.  1,700 C  Atomic Absorption. 

• ICP – Offers 5-10 ppb LODs for most elements.  40-100 ppb for 
elements such as As, Sb, Se, Tl.  Inter-element interferences 
can be corrected, but this is also the biggest weakness we see.  
Plasma at 8-10,000C Atomic Emission. 

• ICP/MS – Most sensitive technology.  Yields sub ppb LODs for 
most analytes. Very low ppb for others.   Established 
mathematical formulas to correct for interferences. Mass  

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwilz9j2wNDPAhWq6oMKHWRzCxcQjRwIBw&url=http://www.chemistryexplained.com/elements/A-C/Cerium.html&psig=AFQjCNFdPoFgHSVoBRSKP7FY5ZReCWGv7g&ust=1476198178500975
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Ultimately, what you report is  

YOUR responsibility! 

Do you know if your contract lab is 
“subbing” to another lab? 
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Example: Subcontract lab 

identified 
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Subcontract lab –  

Alternate means of ID 

Is your contract lab checking to be sure that any lab they in 
turn subcontract your samples to is properly certified? 



31 

31 

• Check units before transferring results!  
Particularly for metals, labs may switch units : 
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How Can LabCert help? 

• First…we’re chemists.  We speak fluent lab-ese. 

• We are expert report interpreters. 

• We audit the labs; ask us to see a lab’s audit report 

• We can help you decide whether you need a pea-
shooter or an elephant gun for your needs 

• Flame AA?  Furnace AA?  ICP?  ICP/MS? We can help 

 

http://dnr.wi.gov/regulations/labcert/index.html#tabx5 
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