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Agenda

 Introduction
 Example Lab Report
 Pop Quiz
 Summary
 Conclusions
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Can we agree that…
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 Environmental laboratory reports can be 
confusing. 

 Idiosyncrasies, nuances, and 
“members only” language 
appear on every page.

 Remediation and capital 
improvement decisions 
are made using results 
from lab reports.



Analytical Results Summary

1. Client Site ID
2. Lab SDG ID
3. Client Sample ID
4. Lab Sample ID
5. Date Collected
6. Date Received
7. Matrix (lab)
8. Parameters 

Analyzed
9. Sample Results
10. Units
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11. Methods –
Prep/Analytical

12. Dilution Factor
13. Date Prepared
14. Date Analyzed
15. “J” Flagged 

Result
16. Surrogates
17. Laboratory 

Qualifiers
18. “ND” Result



Quality Control Summary
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Pop Quiz
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Client Sample ID: SB-11 (0'-2') Lab Sample ID: Z1235
Matrix: Soil Date Sampled: 3/26/16
Method: SW846 8260B Date Received: 3/27/16
Project: ALW #4567 Percent Solids: 92.5%

File ID DF Analyzed By
Prep 
Date

Prep 
Batch

Analytical 
Batch

Purge 
Volume

Run #1 Z123456-2 1 4/1/16 AW 3/27/16 XYZ AL1569 5.0 mL
Run #2 Z123456-3 5 4/10/16 AW 3/27/16 XYZ AL1570 5.0 mL

CAS No. Compound Result RL MDL Units Q
71-43-2 Benzene 1320 5.0 1.0 ug/kg
108-88-3 Toluene 1.9 2.1 0.54 ug/kg J
100-41-4 Ethylbenzene 13.5 2.1 0.43 ug/kg
1330-20-7 Xylene (Total) 2.0 6.5 2.2 ug/kg J

CAS No. Surrogate Recoveries Run #1 Run #2 Limits
1868-53-7 Dibromofluoromethane 92% 99% 87-116%
17060-07-0 1,2-Dichloroethane-D4 98% 85% 76-127%
2037-26-5 Toluene-D8 100% 96% 86-112%

> = Not detected J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumtive evidence of a compound
MDL = Method Detection Limit

Laboratory Report #1 - Soil



Soil Question #1

 Which result may not be dry-weight corrected?
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Client Sample ID: SB-11 (0'-2') Lab Sample ID: Z1235
Matrix: Soil Date Sampled: 3/26/16
Method: SW846 8260B Date Received: 3/27/16
Project: ALW #4567 Percent Solids: 92.5%

File ID DF Analyzed By
Prep 
Date

Prep 
Batch

Analytical 
Batch

Purge 
Volume

Run #1 Z123456-2 1 4/1/16 AW 3/27/16 XYZ AL1569 5.0 mL
Run #2 Z123456-3 5 4/10/16 AW 3/27/16 XYZ AL1570 5.0 mL

CAS No. Compound Result RL MDL Units Q
71-43-2 Benzene 1320 5.0 1.0 ug/kg
108-88-3 Toluene 1.9 2.1 0.54 ug/kg J
100-41-4 Ethylbenzene 13.5 2.1 0.43 ug/kg
1330-20-7 Xylene (Total) 2.0 6.5 2.2 ug/kg J

CAS No. Surrogate Recoveries Run #1 Run #2 Limits
1868-53-7 Dibromofluoromethane 92% 99% 87-116%
17060-07-0 1,2-Dichloroethane-D4 98% 85% 76-127%
2037-26-5 Toluene-D8 100% 96% 86-112%

> = Not detected J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumtive evidence of a compound
MDL = Method Detection Limit

Laboratory Report #1 - Soil



Soil Question #1

 Which result may not be dry-weight corrected?
 Benzene is potentially not reported on a dry-weight 

basis
 The reporting limits (RLs) and method detection limits 

(MDLs) for the other compounds appear to be 
adjusted for the percent solids of 92.5%

 Benzene RL and MDL appear to not be corrected
 Result may or may not be corrected
 Need to verify reported result, RL, and MDL from the 

raw data (also confirm with laboratory)
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Soil Question #2

 Why were two analytical runs performed?
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Client Sample ID: SB-11 (0'-2') Lab Sample ID: Z1235
Matrix: Soil Date Sampled: 3/26/16
Method: SW846 8260B Date Received: 3/27/16
Project: ALW #4567 Percent Solids: 92.5%

File ID DF Analyzed By
Prep 
Date

Prep 
Batch

Analytical 
Batch

Purge 
Volume

Run #1 Z123456-2 1 4/1/16 AW 3/27/16 XYZ AL1569 5.0 mL
Run #2 Z123456-3 5 4/10/16 AW 3/27/16 XYZ AL1570 5.0 mL

CAS No. Compound Result RL MDL Units Q
71-43-2 Benzene 1320 5.0 1.0 ug/kg
108-88-3 Toluene 1.9 2.1 0.54 ug/kg J
100-41-4 Ethylbenzene 13.5 2.1 0.43 ug/kg
1330-20-7 Xylene (Total) 2.0 6.5 2.2 ug/kg J

CAS No. Surrogate Recoveries Run #1 Run #2 Limits
1868-53-7 Dibromofluoromethane 92% 99% 87-116%
17060-07-0 1,2-Dichloroethane-D4 98% 85% 76-127%
2037-26-5 Toluene-D8 100% 96% 86-112%

> = Not detected J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumtive evidence of a compound
MDL = Method Detection Limit

Laboratory Report #1 - Soil



Soil Question #2

 Why were two analytical runs performed?
 The result for benzene required an additional dilution.
 All other compounds were reported undiluted
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Soil Question #3

 If benzene was reported from the 5-fold dilution 
analysis, what was the most likely lab qualifier 
for benzene in 
the initial analysis?
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Client Sample ID: SB-11 (0'-2') Lab Sample ID: Z1235
Matrix: Soil Date Sampled: 3/26/16
Method: SW846 8260B Date Received: 3/27/16
Project: ALW #4567 Percent Solids: 92.5%

File ID DF Analyzed By
Prep 
Date

Prep 
Batch

Analytical 
Batch

Purge 
Volume

Run #1 Z123456-2 1 4/1/16 AW 3/27/16 XYZ AL1569 5.0 mL
Run #2 Z123456-3 5 4/10/16 AW 3/27/16 XYZ AL1570 5.0 mL

CAS No. Compound Result RL MDL Units Q
71-43-2 Benzene 1320 5.0 1.0 ug/kg
108-88-3 Toluene 1.9 2.1 0.54 ug/kg J
100-41-4 Ethylbenzene 13.5 2.1 0.43 ug/kg
1330-20-7 Xylene (Total) 2.0 6.5 2.2 ug/kg J

CAS No. Surrogate Recoveries Run #1 Run #2 Limits
1868-53-7 Dibromofluoromethane 92% 99% 87-116%
17060-07-0 1,2-Dichloroethane-D4 98% 85% 76-127%
2037-26-5 Toluene-D8 100% 96% 86-112%

> = Not detected J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumtive evidence of a compound
MDL = Method Detection Limit

Laboratory Report #1 - Soil



Soil Question #3

 If benzene was reported from the 5-fold dilution 
analysis, what was the most likely laboratory 
qualifier for benzene in the initial analysis?
 The initial analysis result for benzene was most likely 

over the calibration range of the instrument in the 
undiluted analysis which would have resulted in a 
laboratory qualifier of “E”.

 Results outside the calibrated range of the instrument 
are inherently estimated and cannot be considered 
quantitative values.
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Soil Question #4

 Which result was most likely not reported within 
the holding time?
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Client Sample ID: SB-11 (0'-2') Lab Sample ID: Z1235
Matrix: Soil Date Sampled: 3/26/16
Method: SW846 8260B Date Received: 3/27/16
Project: ALW #4567 Percent Solids: 92.5%

File ID DF Analyzed By
Prep 
Date

Prep 
Batch

Analytical 
Batch

Purge 
Volume

Run #1 Z123456-2 1 4/1/16 AW 3/27/16 XYZ AL1569 5.0 mL
Run #2 Z123456-3 5 4/10/16 AW 3/27/16 XYZ AL1570 5.0 mL

CAS No. Compound Result RL MDL Units Q
71-43-2 Benzene 1320 5.0 1.0 ug/kg
108-88-3 Toluene 1.9 2.1 0.54 ug/kg J
100-41-4 Ethylbenzene 13.5 2.1 0.43 ug/kg
1330-20-7 Xylene (Total) 2.0 6.5 2.2 ug/kg J

CAS No. Surrogate Recoveries Run #1 Run #2 Limits
1868-53-7 Dibromofluoromethane 92% 99% 87-116%
17060-07-0 1,2-Dichloroethane-D4 98% 85% 76-127%
2037-26-5 Toluene-D8 100% 96% 86-112%

> = Not detected J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumtive evidence of a compound
MDL = Method Detection Limit

Laboratory Report #1 - Soil



Soil Question #4

 Which result was most likely not reported within 
the holding time?
 Benzene was reported outside of the 14-day holding 

time in the diluted analysis.
 The initial analysis was performed within holding time 

but was not acceptable due to needing an additional 
dilution.
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Pop Quiz
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Client Sample ID: MW-15 Lab Sample ID: Z1234
Matrix: AQ Date Sampled: 3/25/16
Method: SW846 8260B Date Received: 3/26/16
Project: ALW #4567 Percent Solids: n/a

File ID DF Analyzed By
Prep
Date

Prep 
Batch

Analytical 
Batch

Purge 
Volume

Run #1 A789456-4 1 4/1/16 AW n/a n/a LW1287 5.0 mL
Run #2 A789456-7 1 4/5/16 AW n/a n/a LW1288 5.0 mL

CAS No. Compound Result RL MDL Units Q
71-43-2 Benzene 1.9 2.0 0.50 ug/L J 
108-88-3 Toluene 1.8 2.0 1 ug/L B
100-41-4 Ethylbenzene 1.64 2.0 0.40 ug/L J
1330-20-7 Xylene (Total) <5 10 5 ug/L

CAS No. Surrogate Recoveries Run #1 Run #2 Limits
1868-53-7 Dibromofluoromethane 92% 99% 87-116%
17060-07-0 1,2-Dichloroethane-D4 98% 85% 76-127%
2037-26-5 Toluene-D8 114% 96% 86-112%

Laboratory Report #2 - Aqueous



Water Question #1

 Why were two analytical runs reported?
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Client Sample ID: MW-15 Lab Sample ID: Z1234
Matrix: AQ Date Sampled: 3/25/16
Method: SW846 8260B Date Received: 3/26/16
Project: ALW #4567 Percent Solids: n/a

File ID DF Analyzed By
Prep
Date

Prep 
Batch

Analytical 
Batch

Purge 
Volume

Run #1 A789456-4 1 4/1/16 AW n/a n/a LW1287 5.0 mL
Run #2 A789456-7 1 4/5/16 AW n/a n/a LW1288 5.0 mL

CAS No. Compound Result RL MDL Units Q
71-43-2 Benzene 1.9 2.0 0.50 ug/L J 
108-88-3 Toluene 1.8 2.0 1 ug/L B
100-41-4 Ethylbenzene 1.64 2.0 0.40 ug/L J
1330-20-7 Xylene (Total) <5 10 5 ug/L

CAS No. Surrogate Recoveries Run #1 Run #2 Limits
1868-53-7 Dibromofluoromethane 92% 99% 87-116%
17060-07-0 1,2-Dichloroethane-D4 98% 85% 76-127%
2037-26-5 Toluene-D8 114% 96% 86-112%

Laboratory Report #2 - Aqueous



Water Question #1

 Why were two analytical runs reported?
 Surrogate Toluene-d8 recovered high (> 112%) in the 

initial analysis.
 Bonus Question – Which result would have been 

acceptable to report from the 
initial analysis?
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Water Question #1

 Why were two analytical runs reported?
 Surrogate Toluene-d8 recovered high (> 112%) in the 

initial analysis.
 Bonus Question – Which result would have been 

acceptable to report from the 
initial analysis?
 Total xylenes 

 Why? - Total xylenes were reported as ND 
and high surrogates only impact positive 
results
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Water Question #2

 Which result may not be native to the sample?
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Client Sample ID: MW-15 Lab Sample ID: Z1234
Matrix: AQ Date Sampled: 3/25/16
Method: SW846 8260B Date Received: 3/26/16
Project: ALW #4567 Percent Solids: n/a

File ID DF Analyzed By
Prep
Date

Prep 
Batch

Analytical 
Batch

Purge 
Volume

Run #1 A789456-4 1 4/1/16 AW n/a n/a LW1287 5.0 mL
Run #2 A789456-7 1 4/5/16 AW n/a n/a LW1288 5.0 mL

CAS No. Compound Result RL MDL Units Q
71-43-2 Benzene 1.9 2.0 0.50 ug/L J 
108-88-3 Toluene 1.8 2.0 1 ug/L B
100-41-4 Ethylbenzene 1.64 2.0 0.40 ug/L J
1330-20-7 Xylene (Total) <5 10 5 ug/L

CAS No. Surrogate Recoveries Run #1 Run #2 Limits
1868-53-7 Dibromofluoromethane 92% 99% 87-116%
17060-07-0 1,2-Dichloroethane-D4 98% 85% 76-127%
2037-26-5 Toluene-D8 114% 96% 86-112%

Laboratory Report #2 - Aqueous



Water Question #2

 Which result may not be native to the sample?
 Toluene

 The result for toluene includes a laboratory qualifier of “B” 
which often means the compound was detected in an 
associated blank sample.

 First check the qualifier definition. 
 Then check the blanks for reported results for toluene.
 If not native to the sample, what are your options for 

reporting?
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Water Question #3

 If your regulatory limit for toluene is 2, what 
result should be reported to the regulator for 
toluene?
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Client Sample ID: MW-15 Lab Sample ID: Z1234
Matrix: AQ Date Sampled: 3/25/16
Method: SW846 8260B Date Received: 3/26/16
Project: ALW #4567 Percent Solids: n/a

File ID DF Analyzed By
Prep
Date

Prep 
Batch

Analytical 
Batch

Purge 
Volume

Run #1 A789456-4 1 4/1/16 AW n/a n/a LW1287 5.0 mL
Run #2 A789456-7 1 4/5/16 AW n/a n/a LW1288 5.0 mL

CAS No. Compound Result RL MDL Units Q
71-43-2 Benzene 1.9 2.0 0.50 ug/L J 
108-88-3 Toluene 1.8 2.0 1 ug/L B
100-41-4 Ethylbenzene 1.64 2.0 0.40 ug/L J
1330-20-7 Xylene (Total) <5 10 5 ug/L

CAS No. Surrogate Recoveries Run #1 Run #2 Limits
1868-53-7 Dibromofluoromethane 92% 99% 87-116%
17060-07-0 1,2-Dichloroethane-D4 98% 85% 76-127%
2037-26-5 Toluene-D8 114% 96% 86-112%

Laboratory Report #2 - Aqueous



Water Question #3

 If your regulatory limit for toluene is 2, what 
result should be reported to the regulator for 
toluene?
 Toluene should be reported as < 2
 The RL is 2 and the regulatory limit is 2.
 There is also the possibility that this compound was 

detected in an associated blank at a similar level.
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Conclusions

 There is more to laboratory reports than just 
results.

 A thorough understanding of the results, 
RLs/MDLs, parameters analyzed, and 
qualifications are necessary to understand how 
to use and report the data to end users and 
regulators.
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