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ANALYTICAL & CASE NARRATIVE SUMMARY

The format used by laboratories to report results will vary from one lab to another.  The laboratory report used in 

this example will look different than results performed by another lab, but all laboratories should report the same 

information. 

The lab report should include a summary page detailing the test performed, project ID and sample ID numbers and 

may include a Table of Contents.

The Project or Case Narrative page is signed by the laboratory and identifies any flags/qualifiers or other outliers   

observed that exceed the quality control limits.  
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FLAG/QUALIFIER RESULTS

The laboratory describes any flags/qualifiers observed that exceed the quality control limits in more detail.

In this example, several PAH compounds and surrogate compounds spiked in the samples that exceed the limits for 

SEALCOAT 1 are listed.
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FLAG/QUALIFIER RESULTS -CONTINUED 
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The sample extraction method, or prep method, should also be reported in addition to the analysis method.  In this 

example, the laboratory used method 3546 and reported the weight of sample (2 grams) used for extraction.

A variety of different extraction methods exist for 8270D analysis, all of which use methylene chloride solvent to 

extract a small aliquot of sample (1 to 5 grams is recommended) using different technologies.  The most common 

methods are listed below.  These methods perform well and exhibit low detection limits. 

SAMPLE EXTRACTION METHOD USED

EPA SW-846

Method 3546:

Method 3540C:

Method 3541: 

Method 3550C: 

Description

Microwave oven extraction

Soxhlet extraction

Auto soxhlet extraction 

Ultrasonic extraction 

EPA Method 3580A by Waste Dilution should be avoided.  This method has high detection limits & other limitations. 
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SAMPLE RESULTS

PAHs in this sample are all Non Detect.  All compounds were below the 9.4 ppm Reporting Limit.  This sealcoat 

would qualify for DOEE’s Gold certification level (Total PAHs <1,000 ppm).

Surrogate compounds spiked in the sample are within DOEE’s 70%-130% Recovery Limits. 

The elevated reporting limit due to matrix interference (Flag RL-12) is normal and not problematic.  In this case, all 

RLs are less than 30 ppm (or ½ the Gold’s Project Quantitation Limit of 500 ppm).
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%Solids analysis is performed to convert wet weight sample concentrations to dry weight.  The water content in 

sealcoat samples can settle to the top over time.  Instruct the laboratory to shake or mix sample prior to use.    

This laboratory performed a %Solids duplicate .  The Quality Control table compares the duplicate result to the

original sample result (or source result).  Relative Percent Difference is within DOEE’s RPD Limit ≤ 10%.

PERCENT SOLIDS ANALYSIS
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Three PAH compounds are outside DOEE’s 60%-140% Recovery Limit.  However, %Recovery for Total PAH is 64% 

(not shown) and within DOEE’s Limit.  The low recovery is normal and is caused by matrix interference.  The spiked

PAH compounds would pass if compared to the lab’s standard QC limits of 40%-140%.  

Two surrogate compounds are outside DOEE’s 70%-130% Recovery Limits.  The low recovery is normal and is caused 

by matrix interference.  The surrogates would pass if compared to the lab’s standard QC limits of 30%-130%.     

MATRIX SPIKE RESULTS
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MATRIX SPIKE DUPLICATE RESULTS

Two spiked PAH compounds are outside DOEE’s 60%-140% Recovery Limit.  However, %Recovery for Total PAH is 

66% (not shown) and within DOEE’s Limit.  The low recovery is normal and is caused by matrix interference.  The 

spiked PAH compounds would pass if compared to the lab’s standard QC limits of 40%-140%.  

Two surrogate compounds are outside DOEE’s 70%-130% Recovery Limits.  The low recovery is normal and is caused 

by matrix interference.  These surrogates would pass if compared to the lab’s standard QC limits of 30%-130%.  

Relative Percent Difference comparing the MS and MSD results for Total PAHs (506 ppm and 525 ppm) is 3.7%.  

This value is within DOEE’s RPD Limit ≤ 30%.
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PAHs in the blank are all Non Detect.  All compounds were below the 0.17 ppm Reporting Limit. 

The surrogate compounds spiked in the solvent blank are within DOEE’s 70%-130% Recovery Limit.    

METHOD BLANK RESULTS
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LCS RESULTS

All 17 spiked PAH compounds are within DOEE’s 60%-140% Recovery Limit.  The %Recovery for Total PAH is 73% 

(not shown) and is also within DOEE’s Limit.

One surrogate compound is outside DOEE’s 70%-130% Recovery Limit.  The low recovery is normal and is caused 

by matrix interference.  This surrogate would pass if compared to the lab’s standard QC limits of 30%-130%.     
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LCS DUPLICATE RESULTS

All 17 spiked PAH compounds are within DOEE’s 60%-140% Recovery Limit.  The %Recovery for Total PAH is 78% 

(not shown) and is also within DOEE’s Limit.

One surrogate compound is outside DOEE’s 70%-130% Recovery Limit.  The low recovery is normal and is caused 

by matrix interference.  This surrogate would pass if compared to the lab’s standard QC limits of 30%-130%.  

Relative Percent Difference comparing the LCS and LCSD results for Total PAHs (20.5 ppm and 21.6 ppm) is 5.2%.  

This value is within DOEE’s RPD Limit ≤ 30%.
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This example compares the results for a different sealcoat sample containing Total PAHs in the 2,100 to 2,300 ppm 

range.  This sealcoat would qualify for DOEE’s Silver certification level (Total PAHs <10,000 ppm).

The Lab Duplicate result is compared to the original sample result (or source result) for each PAH compound and for 

Total PAH.  The Relative Percent Difference values are shown for each.  The lab did not report the RPD Limit in this 

case, but all values are within DOEE’s RPD Limit ≤ 50%.

One surrogate compound is outside DOEE’s 70%-130% Recovery Limit.  The low recovery is normal and is caused 

by matrix interference.  This surrogate would pass if compared to the lab’s standard QC limits of 30%-130%.    

DUPLICATE RESULTS FOR SAMPLE WITH ELEVATED PAHS SILVER
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A sample chain of custody form (COC) must be completed and submitted with the sample for analysis.  These forms 

are available on the laboratory websites and can look different from the chain of custody form shown here. 

This example lists all the important information to add on the form.  Be sure to include a copy of the DOEE QA

protocol with your sample for the laboratory to review.  A scanned copy of the COC with laboratory receipt is 

provided in the lab report.

CHAIN OF CUSTOY FORM
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SUMMARY OF DATA REVIEW PROCESS

Data Review is performed to determine whether or not the results reported by the laboratory are biased and 

whether the data can be used for project decisions (e.g., whether the Total PAHs are < 1,000 mg/kg or < 10,000 

mg/kg on a dry weight basis). To accomplish this goal, the Quality Control (QC) associated with the sample results 

needs to be evaluated in a systematic manner.

Samples are analyzed within Quality Control (QC) Batches (group of up to 20 field samples extracted at the same time 

with “Batch” QC).  When reviewing the data, you want to first make sure that you understand which Batch QC 

Samples (e.g., Method Blank and LCS/LCSD) are associated with your samples.  The Method Blanks and LCS usually 

are reported with a QC Batch designation while MS/MSD and LD (also called “Dup”) must reference the parent 

sample used to create these QC samples.  

All QC criteria given in this Appendix are based on the requirements provided in the DOEE Sealcoat QA Protocol.  As 

you are performing your review, note any QC deviations so that once you’ve concluded your review, you can 

understand the overall potential QC issues with your results. The basic steps in Data Review for Usability are shown 

below. Please refer to EPA QA/G-8 for additional guidance on environmental data verification and data validation.

❶ Review the Data Package for completeness to ensure the following are in the data package and make yourself 

familiar with how the data are presented:

● Project or case narrative

● All samples on COC have the 17 PAHs + Total PAHs and %Solids results reported

● The analysis method, extraction method and %Solids method are reported

● All Method Blanks required are reported (check QC Batch on sample data to QC Batch on QC)

● All LCS/LCSD Reported (check QC Batch on sample data to QC Batch on QC)

● LD Reported, if requested (check Sample ID and match to your sample)

● MS or MS/MSD, if requested (check Sample ID and match to your sample)

● Executed (all signatures present) Chain-of-Custody (COC) present

❷ Review the Project or Case Narrative

● If the lab raises a quality issue, keep this in mind as you review the data

❸ Review Method Blank

● Are all compounds reported (all 17 PAHs + Total PAH)?  If not, contact the lab.

● Are there any detected PAHs in the Blank?  If yes, that PAH may be biased high in all samples run in the QC 

Batch 

❹ Review Laboratory Control Sample (LCS)/Laboratory Control Sample Duplicate (LCSD)

● Are all compounds reported (all 17 PAHs + Total PAH)?  If not, contact the lab.

● Were all compounds recovered within criteria (60-140%)?  If not, the PAH(s) that are outside criteria may 

be biased (high recovery of LCS and LCSD indicate possible high bias and low recovery indicates possible low 

bias)

● Were LCS/LCSD RPDs within criteria (RPD ≤ 30%)?  If not, those PAHs with RPD > 30% are uncertain in the 

samples

● Issues with LCS/LCSD affect all samples that were analyzed in the QC Batch

● If recoveries are very poor (< 10% recovery), contact the lab since the data should not have been reported 

and the entire QC Batch (samples + QC) may need to be redone
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❺ Review Matrix Spike (MS)/Matrix Spike Duplicate (MSD)

● Are all compounds reported (all 17 PAHs + Total PAH)?  If not, contact the lab.

● Were all compounds recovered within criteria (60-140%)?  If not, PAHs that are outside criteria may be 

biased (high recovery of MS/MSD indicate possible high bias and low recovery indicates possible low bias)

● Were MS/MSD RPDs within criteria (RPD ≤50%)?  If not, PAHs with RPD >50% are uncertain in the samples

● Issues with MS/MSD only affects the sample used for spiking (native sample)

❻ Review Surrogate Recoveries

● Were surrogates reported for all samples and QC?  If not, contact the lab.

● Were recoveries within criteria (70-130%)?  If not, sample data may be biased (low recovery of surrogate(s) 

indicates possible low bias in all PAH results while high bias indicates a possible high bias for all detected 

results only – non-detects are not affected by a high bias)

● Issues only affect the samples with surrogates not within criteria

❼ Review Field Samples - use information obtained above to determine impact on data, plus:

● Verify Holding Times (HT) compared to method / project requirements

● Extraction HT = date of extraction – date of collection, if < 14 days, HT acceptable

● Analysis HT = date of analysis – date of extraction, if < 40days, HT acceptable

● If HT not acceptable all result for that sample may be biased low

● Understand Reporting Limits (RLs) or Limits of Quantitation (LOQ)

● Are units correct for the matrix (mg/kg)? Are they sample-specific (different from method blank 

LOQs for solid samples) and dry-weight corrected (for soil/sediment)?  If not, contact the lab

● Are there results reported below the LOQ (i.e., “J” qualified data)? 

● Are the LOQs below the Project QL?

● Were the correct methods used (8270D or 8270E) and were all 17 PAHs + Total PAHs reported? If not, 

contact the lab.

If QC criteria are not met, this does not necessarily mean that the laboratory performed poorly.  If the Method Blanks 

and LCS/LCSD have QC issues, this does point to a lab issue; however, if the MS/MSD or MS and LD don’t meet criteria 

while the Method Blank and LCS/LCSD do meet criteria, then this is an indication that the QC exceedance is because 

of a problem with the sample matrix (e.g., imprecision can be an indication of sample heterogeneity).

Cumulative bias, which occurs if there are multiple QC exceedances, can be complicated to evaluate.  If the QC that 

exceeded criteria are biased in the same direction (e.g., all are biased high or all biased low), then the cumulative bias 

for your sample data would simply be the bias for the QC (i.e., high or low).  If however, your results have a mix of 

issues (e.g., low surrogate recovery + high LCS recovery + low MS recovery), then the bias is considered 

indeterminate (i.e., you can’t tell whether your data are biased low or high but they do have uncertainty).  

Usability of the data is determined by evaluating all of these QC elements and deciding if the data are biased or 

uncertain. If the QC doesn’t meet the DOEE Sealcoat QA Protocol requirements, this does not necessarily mean the 

data are unusable but instead means that you, the data user (Manufacturer and DOEE), will need to evaluate whether 

the bias in the data is acceptable.  If the bias is acceptable, then there is confidence that any decision made about the 

certification level for the sealcoat is accurate.  For example, if your Total PAHs are < 500 mg/Kg-dry weight and you 

have a high bias in QC, you can be sure that your sealcoat sample is below the 1,000 mg/kg Gold certification limit.  If 

however, your Total PAHs are 950 mg/Kg-dry weight with indeterminate bias, you cannot be sure that your sealcoat

sample is actually below the 1,000 mg/kg Gold limit and further analyses may be required.

SUMMARY OF DATA REVIEW PROCESS -CONTINUED
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