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Validation Annex A 
 
Data Validation Procedures for Volatile Organic Compounds (VOCs) and Semi-Volatile Organic Compounds 
(SVOCs) 
 
I. Introduction 
 
This Standard Operating Procedure (SOP) describes the data validation procedures for a United States 
Environmental Protection Agency (EPA) Region I tiered review of the data for volatile organic compounds 
(VOCs) and semi-volatile organic compounds (SVOCs) conducted by EPA Methods 8260B and 8270C, 
respectively.  Data review procedures presented in this SOP were developed from the applicable quality control 
criteria specified in the following documents: 
 

• Region I Tiered Organic and Inorganic Data Validation Guidelines, USEPA Region I, July 1, 1993. 
 

• Region I Laboratory Data Validation Functional Guidelines for Evaluating Organics Analyses, USEPA 
Region I, Draft, December 1996. 

 
• CLP Organics Data Review and Preliminary Review, USEPA SOP HW-6, Revision 10, October 1995. 

 
• USEPA Contract Laboratory Program, Statement of Work for the Organics Analysis, Revision 

OLM0.1.9, July 1993. 
 
II. EPA Region I Tiered Validation Procedures 
 
All VOC and SVOC analytical data will be validated to a Tier I level following the procedures presented in the 
Region I, EPA-New England Data Validation Functional Guidelines for Evaluating Environmental Analyses 
(July 1996, revised December 1996) and the Region I Tiered Organic and Inorganic Data Validation Guidelines 
(EPA guidelines).  The basic Tier I review consists of a completeness evidence audit to ensure that all laboratory 
data and documentation are present.  Additionally, for projects subject to this FSP/QAPP, the Tier I review will 
be modified and expanded to include a number of elements of Tier II review, including review of each sample 
delivery group (SDG) to identify data deficiencies that may potentially result in qualification of the data (e.g., 
systematic deviations such as low calibration response factors).  Based on this modified Tier I review, a subset 
of the data will be identified for additional Tier II review.  If QA/QC deviations are identified during the 
modified Tier I review, those deviations will be addressed in the Tier II review.  Otherwise, a minimum of 25% 
of the data will be chosen at random to be subjected to a Tier II review, which will consist of the Tier I 
completeness evidence audit and review of all data package summary forms for identification of QA/QC 
parameter deviations.  The Tier II data review will be used to identify and evaluate systematic QA/QC 
deficiencies that may affect any or all of the sample data presented in a specific data package. The Tier II data 
validation also includes an evaluation of field duplicate Relative Percent Difference (RPD) compliance.  
Additional Tier II review and Tier III (recalculation of sample results) review may also be performed for a larger 
portion of the data set, if required, to fully resolve data usability limitations identified during the modified Tier I 
data review and initial Tier II review for 25% of the data chosen at random. 
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The tiered data validation procedures consisting of modified Tier I review for all data, Tier II review of a 
minimum of 25% of the data, and additional Tier II and Tier III review, as required, will be used to evaluate 
compliance of each data set with the project-specific data quality objectives.  The procedures presented in the 
following sections will be used to perform the Tier I, Tier II, and Tier III data validation reviews.  Qualification 
of analytical data will also be performed, if required, as specified in the data validation protocols presented 
below. 
 
III. Tier I Validation Procedures 
 
Tier I validation of a data package consists of verifying that all raw data and forms are included and complete.  
An analytical data validation summary spreadsheet (in the form presented in Attachment A-2) is prepared to 
document the data review.  The following steps are taken to complete a Tier I review: 
 

Step 1  - Review the laboratory case narrative.  During review, if there are any deviations that warrant a 
more extensive validation procedure, a Tier II review would be initiated to evaluate potential data 
use limitations. 

 
Step 2  - Compare the chain-of-custody and the sample traffic reports. If there are any inconsistencies or if 

they are incomplete, then contact the laboratory for resolution. 
 
Step 3  - Verify that all forms are present and complete.  If any of the forms are not in the data package, 

contact the laboratory for a resubmission.  
 
 Note:  If frequent or severe quality control deviations are present on the above-mentioned forms, a 

more extensive validation procedure may be warranted.  Based on the reviewer’s judgement, 
Tier II or Tier III review may be conducted to fully evaluate the usability of the data. 

 
Step 4  - Verify that the following raw data is provided for each sample and associated QA/QC samples in 

the data package.  Contact the laboratory to obtain missing data (if required): 
 

• Case Narrative 
• Chain-of-Custody Forms 
• Traffic Reports 
• QA Sample Summary Forms 
• Instrument Calibration Summary Forms 
• Instrument Run Logs 
• Sample Preparation Logs 
• Instrument/Method Detection Limits 
• Standards Preparation Logs 
• Supporting (raw) Data 

 
Step 5  - With a blue ink pen, record on the first page of the data package: the validation level, date, and 

reviewer’s initials. 
 
In addition to the steps discussed above, the Tier I review of data packages for projects subject to this 
FSP/QAPP will be expanded to include some elements of Tier II review, including review of the data packages 
to identify QA/QC deficiencies that may require qualification of the data. 
 



VO 
 
 
 
 

 
 BLASLAND, BOUCK & LEE, INC.  
 e n g i n e e r s  &  s c i e n t i s t s  A-3 
V:\GE_Pittsfield_General\Reports and Presentations\FSP-QAPP 2007\Vol III\164711324ValidAnnex-A.doc 

VOCs and SVOCs
Revision #: 01 

Date:  January 8, 2002 

IV. Tier II Validation Procedures 
 
Tier II validation of a data package consists of the steps mentioned above for a Tier I review, plus review of the 
data package summary forms for identification of QA/QC deviations.  Tier II validation does not include review 
of the “raw data” or recalculation of sample results.  Sample qualification is performed (if required) following 
EPA Region I Guidelines presented in Section I.   
 
A. Data Qualifiers 
 

All data qualified due to QA/QC deviations will be clearly recorded on the data summary package Form I, 
or laboratory equivalent, with a blue ink pen.  The laboratory qualification is lined out and the reviewer's 
qualification placed next to it.  The date and the initials of the reviewer will also be placed on Form I.  
Below is a list of qualifiers that may be used. 

 
J The compound was positively identified, but the associated numerical value is an estimated 

concentration.  This qualifier is used when the data evaluation procedure identifies a deficiency 
in the data generation process.  This qualifier is also used when a compound or analyte is 
detected at estimated concentrations less than the practical quantitation limit (PQL).  (When this 
qualifier is used in combination with the letter C -- i.e., JC -- that indicates that the sample result 
is an estimated concentration due to certain QC deficiencies and that a bias-corrected result is 
available, as discussed further below.) 

 
U The compound was analyzed for, but was not detected.  The sample quantitation limit is 

presented and adjusted for dilution and (for solid samples only) percent moisture. For 
consistency with the database and summary tables prepared from the data, non-detected sample 
results are displayed as ND(PQL), as presented in Attachment A-1. 

 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 

reported limit is approximate and may or may not represent the actual level of quantitation.  For 
consistency with the database and summary tables prepared from the data, non-detected sample 
results are displayed as ND(PQL) J, as presented in Attachment A-1. 

 
R Indicates that the previously reported detection limit or sample result has been rejected due to a 

major deficiency in the data generation procedure.  The data should not be used for any 
qualitative or quantitative purposes. 

 
B. Holding Times 
 

Criteria 
  
1.0 Purgeables: Water samples are preserved to a pH of less than 2 with HCl, H2SO4, or solid NaHSO4, 

and stored at 4° centigrade.  Samples must be analyzed within 14 days.  Soil samples are preserved 
per SW-846 Method 5035 and must be analyzed within 14 days. 

 
1.1  Extractables (Includes Base/Neutrals and Acids): Samples (waters or soils) and extracts must be 

preserved at 4° centigrade.  Soil and water samples must be extracted within seven days and the 
extract must be analyzed within 40 days.  
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Action  
   
Specific holding times for each analysis and sample type are presented in Table 1 of the FSP/QAPP.  The 
following steps are performed for the validation of data due to holding times: 

 
Step 1  - Establish the holding time by comparing the sampling date on the chain-of-custody with the dates 

of analysis and/or extraction on Form I, or laboratory equivalent.  The chain-of-custody is also 
reviewed to determine if the samples were properly preserved. 

 
Step 2  - If the holding times are exceeded by less than 24 hours, then no qualification of data is needed. 
 
Step 3 - If the holding times are exceeded by more than 24 hours but less than 14 days, then all positive 

results are qualified as estimated (J) and the non-detected compounds are qualified as estimated 
(UJ). 

 
Step 4 - If the holding times are exceeded by more than twice the specified holding time, then all results 

are qualified as unusable (R). 
 
C. Percent Moisture Content  
 

Criteria 
 
Soil/sediment/solid sample results must be adjusted for percent solids and must have percent solids greater 
than 30%. 
 
Action  
   
The following steps are performed by reviewing the sample result summary form during the validation of 
percent solids data: 
 
Verify that the percent solids of soil/sediment/solid samples are greater than 30%. 

 
a.  Soil/sediment/solid sample results with a percent solid of less than 10% are qualified as unusable 

(R) 
 
b. Positive and non-detected soil/sediment/solid sample results with percent solid results within the 

range of greater than 10% to less than 30% are qualified as estimated (J) and unusable (R), 
respectively. 
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D.  GC/MS Tuning 
 

Criteria 
 
The following criteria must be met at all times: 
 
1.0 Decafluorotriphenylphosphine (DFTPP) 

 
    m/z  Ion Abundance Criteria   
   
    51  30.0 - 60.0% of m/z 198 
    68  less than 2.0% of m/z 69  
    70  less than 2.0% of m/z 69  
    127  40.0 - 60.0% of m/z 198 
    197  less than 1.0% of m/z 198 
    198  base peak, 100% relative abundance 
    199  5.0 - 9.0% of m/z 198 
    275  10.0 - 30.0% of m/z 198 
    365  greater than 1.0% of m/z 198 
    441  present, but not less than m/z 443 
    442  greater than 40.0% of m/z 198 
    443  17.0 - 23.0% of m/z 442 
 

 1.1 Bromofluorobenzene (BFB) 
 
    m/z  Ion Abundance Criteria 
 
    50  15.0 - 40.0% of the base peak 
    75  30.0 - 60.0% of the base peak 
    95  base peak, 100% relative abundance 
    96  5.0 - 9.0% of the base peak 
    173  less than 2.0% of m/z 174 
    174  greater than 50.0% of the base peak 
    175  5.0 - 9.0% of m/z 174 
    176  greater than 95.0%, but <101.0% of m/z 174  
    177  5.0 - 9.0% of m/z 176 
 

Action 
 
Review Form V, or laboratory equivalent, to determine if a mass calibration is in error.  If an error is 
identified, then all data associated with the evaluated spectra are qualified as unusable (R). 
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 E.  Calibration  
 

Criteria 
 
1.0 Initial Calibration for VOCs and SVOCs 
 

1.0.1 All average Relative Response Factors (RRFs) for must be greater than or equal to 0.05. 
 
1.0.2 All Percent Relative Standard Deviation (%RSD) values must be less than or equal to 30%. 

 
1.1 Continuing Calibration VOCs and SVOCs  
 

1.1.1 All daily RRFs must be greater than or equal to 0.05. 
 
1.1.2 All Percent Difference  (%D) values must be less than or equal to 25%. 

  
Action 

 
The following steps are performed by reviewing Forms VI and VII, or laboratory equivalents, during the 
validation of calibration data: 

 
Step 1  - Verify that all the average RRFs for the initial calibration are greater than 0.05.  If the average 

RRF is not in control, then:  
 

a. All positive sample results for that compound are qualified as estimated (J). 
 
b. All non-detected sample results for compounds that do not meet their analytical method 

defined RRF are qualified as unusable (R). Several of the organic compounds exhibit 
instrument RRFs that are below the USEPA Region I minimum value of 0.05, but meet the 
analytical method criterion, which does not specify minimum RRFs for these compounds.  
These compounds will be calibrated for by the laboratory at a higher concentration than the 
compounds that normally exhibit RRFs greater than the USEPA Region I minimum value of 
0.05 in an effort to demonstrate acceptable response. USEPA Region I guidelines state that 
non-detected compound results associated with a RRFs less than the minimum value of 0.05 
are to be rejected. In the case of these select organic compounds, where the RRFs are an 
inherent problem with the current analytical methodology; the non-detected samples results 
will be qualified as an estimate (J). 

 
Step 2  - If use of data is critical, the average RRF will be calculated with the elimination of the low or high 

calibration standard.  If the average RRF is in control with the elimination of the low calibration 
standard, then:  

 
a. All non-detected sample results for that compound are adjusted to the lowest calibration 

standard used to calculate the acceptable average RRF. 
 
b. All positive sample results for that compound which are below the lowest calibration standard 

used to calculate the acceptable average RRF are qualified as estimated (J). 
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 If the average RRF is in control with the elimination of the high calibration standard, then:  
 

a. All positive sample results for that compound which are above the highest calibration 
standard used to calculate the acceptable average RRF are qualified as estimated (J). 

 
Step 3 - Verify that all %RSD values for the initial calibration are greater than 30%.  If any %RSD is not 

in control, then all detected and non-detected sample results for that compound are qualified as 
estimated (J) and (UJ), respectively. 

 
Qualification of VOC/SVOC Compounds Based on Initial Calibration Deviations 

Sample Results Avg. RRF > 0.05 and 
%RSD < 30.0% 

Avg. RRF < 0.05 and 
%RSD < 30.0% 

Avg. RRF > 0.05 and 
%RSD > 30.0% 

Avg. RRF < 0.05 and 
%RSD > 30.0% 

Detects - J J J 

Non-Detects  - R or ND(PQL)J ND(PQL)J R or ND(PQL)J 

 
Step 4  - Verify that all RRF values for the continuing calibration are greater than 0.05. If any continuing 

calibration RRF is not in control, then:  
 

a. All positive sample results for that compound are qualified as estimated (J). 
 
b. All non-detected sample results for are qualified as unusable (R). Several of the organic 

compounds exhibit instrument RRFs that are below the USEPA Region I minimum value of 
0.05, but meet the analytical method criterion, which does not specify minimum RRFs for 
these compounds.  These compounds will be calibrated for by the laboratory at a higher 
concentration than the compounds that normally exhibit RRFs greater than the USEPA 
Region I minimum value of 0.05 in an effort to demonstrate acceptable response. USEPA 
Region I guidelines state that non-detected compound results associated with a RRFs less than 
the minimum value of 0.05 are to be rejected. In the case of these select organic compounds, 
where the RRFs are an inherent problem with the current analytical methodology; the non-
detected samples results will be qualified as an estimate (J). 

 
Step 5  - Verify that all %D values are greater than 25%.   If any %D is not in control, then all detected and 

non-detected sample results for that compound are qualified as estimated (J) and (UJ), 
respectively.   

 
Qualification of VOC/SVOC Compounds Based on Continuing Calibration Deviations 

Sample Results Avg. RRF >  0.05 and 
%RSD < 25.0% 

Avg. RRF < 0.05 and 
%RSD < 25.0% 

Avg. RRF > 0.05 and 
%RSD > 25.0% 

Avg. RRF < 0.05 and 
%RSD > 25.0% 

Detects - J J J 

Non-Detects  - R or ND(PQL)J ND(PQL)J R or ND(PQL)J 
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F.  Blanks  
 

Criteria 
 
1.0 No contaminants should be present in the blank(s). 
 
1.1 For each matrix and for each 12-hour window, a method blank must be analyzed for volatile analyses.

  
1.2 For each matrix and each extracted batch, a method blank must be analyzed for semi-volatile analyses. 
 
Action 
 
Qualification of sample results due to blank contamination is dependent on the conditions and origin of the 
blank.  No sample results are reported unless the concentration of the compound in the sample exceeds 10 
times the amount in the blank for the compounds listed below, or five times the blank amount for all other 
compounds.  No sample results are corrected by subtracting blank values.  Specific qualifications of sample 
data are as follows:  

 
Step 1  - Review Form IV, or laboratory equivalent, within the data package to ensure that criteria III.E.1.1 

and III.E.1.2 are in compliance.  If they are not, the laboratory will be contacted by the reviewer 
for a written explanation. 

 
Step 2  - Review Form I, or laboratory equivalent, for all blanks within the data package. 
 
Step 3  - If a compound is found in the blank but not in the sample, then the data are not qualified. 
 
Step 4  - When any compound (other than the five listed below) is detected in the sample and the sample 

concentration is less than five times the concentration detected in the associated blank, the data 
are qualified.  For the following five compounds, the sample results are qualified if the sample 
concentration is less than 10 times the concentration detected in the blank. 

 
   Common laboratory contaminants: 

 
a. Methylene chloride 
b. Acetone 
c. Toluene 
d. 2-Butanone  
e. Common phthalate esters 
 

Note: Any difference between the sample analyses and the related blank analyses which involve weights, 
volumes, or dilution factors, must be taken into account when the 5-times or 10-times criteria are 
applied. 

 
The following are examples of how qualifications apply to blank data: 

   
a. When the sample result is greater than the PQL but less than the action level (5-times or 10-times) 

from the blank result, the sample results are qualified as non-detects.  As in the example below, the 
sample result for the 10-times rule is less than 70 (or 10 x 7), and for the 5-times rule the result is less 
than 35 (or 5 x 7); therefore, they are qualified as described. 
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Factor 10-times 5-times 

Blank Result 7 7 
PQL 5 5 
Action Level 70 35 
Sample Result 60 30 
Qualified Sample Result 60 U 30 U 

 
b. When the sample result is less than the PQL and also less than the action level (5-times or 10-times) 

from the blank result, the sample results are qualified as non-detects by using the PQL as the detection 
limit.  As in the example below, the sample result is less than the PQL in both instances and the sample 
results are qualified as described. 

 
Factor 10-times 5-times 

Blank Result 6 6 
PQL 5 5 
Action Level 60 25 
Sample Result 4 J 4 J 
Qualified Sample Result 5 U 5 U 

 
c. When the sample result is greater than the blank action level (5-times or 10-times), the sample results 

are not qualified.  As in the example below, the sample results are greater than the blank action level 
and the sample results are not qualified. 
  

Factor 10-times 5-times 
Blank Result 10 10 
PQL 5 5 
Action Level 50 50 
Sample Result 120 60 
Qualified Sample Result 120 60 

 
Step 5  - When excessive amounts of contamination exist (i.e., saturated peaks by GC/MS), all compounds 

affected are qualified as unusable (R). 
 

Note: As mentioned above, similar consideration is given to Tentatively Identified Compounds (TICs) 
which are found in both the sample and the associated blank(s). 

 
G. Surrogate Recovery 
 
 Criteria 
 

Sample and blank surrogate recoveries for VOCs and SVOCs must be within the control limits listed in 
Table 5 of the FSP/QAPP. 
 
Action 
 
Qualification of the data due to surrogate recoveries being out of control is based on the evaluation of all 
data provided in the data package, especially considering the complexity of the effect of sample matrices.  
These qualifications are completed in the following steps: 
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Step 1  - Surrogate recoveries tabulated on Form II, or laboratory equivalent, for each fraction are 

evaluated against the control limits provided in Table 5. 
 
Step 2  - No qualification of the data is needed if less than two surrogates are out of control for the 

base/neutral or acid fraction, or one in the volatile fraction, or unless any surrogate has a recovery 
less than 10%. 

 
Step 3  - If at least two surrogates in a base/neutral or acid fraction or one surrogate in the volatile fraction 

are out of control, the following steps are taken: 
 

a.  All positive results for that associated fraction with surrogate recoveries above the upper 
control limit are qualified as estimated (J).   

 
b. All positive results for that associated fraction with a surrogate recovery that is less than the 

lower control limit are qualified as estimated (J) and one of the following steps will be taken:  
(i) collecting and analyzing a new sample from the location in question; (ii) re-analyzing the 
existing sample; (iii) bias-correcting the sample result to 100% recovery; or (iv) if the result 
would have no significant effect on achieving the applicable Performance Standard, simply 
maintaining the qualifier in the database.  In the event that the sample result is bias-
corrected, the uncorrected result will be further qualified as estimated/bias-corrected result 
available (JC) and the bias-corrected result will be presented in the “Notes” field of the 
Analytical Data Validation Summary (Attachment A-2). 

 
c.  All non-detected results associated with a surrogate recovery that is less than the lower 

control limit but greater than 10% are qualified as estimated (UJ). 
       
Step 4  - If any surrogate recoveries in a fraction are less than 10%, all non-detected results for that fraction 

are qualified as unusable (R). 
 
Step 5  - When the blank analysis involves surrogate recoveries out of control, the related sample data are 

reviewed and qualified in the following manner: 
 

a.  If the sample data does not contain any surrogate out of control, then the data are not 
qualified. 

 
b. If the sample data does contain a surrogate out of control, then the sample data are qualified 

as mentioned above in Steps 2 through 4. 
  

 Note:  In this special circumstance, the problem is considered to be within the laboratory control and 
is so noted in the validation report. 
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Qualification of VOC/SVOC Compounds Based on Surrogate Recovery Deviations 

Sample Results One or more 
surrogates < 10% 

One VOC, two B/N, or 
two Acid surrogates 10% 
< %Rec < LL 

All VOC, one B/N, 
or one Acid surrogate 
LL < %Rec < UL 

Avg. RRF < 0.05 and 
%RSD > 25.0% 

Detects JC JC - J 

Non-Detects  R ND(PQL)J - - 

 
LL- Lower limit of method QC acceptance criteria. 
UL- Upper limit of method QC acceptance criteria. 
 

H.  Matrix Spike (MS)/Matrix Spike Duplicate (MSD) 
 

Criteria 
 
1.0  Spike recoveries must be within the control limits in Table 5 of the FSP/QAPP. 
 
1.1  RPD values between MS and MSD recoveries must be within the control limits in Table 5. 
 
Action 
 
If recovery results are not within the control limits, the following steps are taken to qualify the data: 

 
Step 1  - If the recovery results are below the lower control limit presented in Table 5, the positive results 

for this compound are qualified as estimated (J) and one of the following steps will be taken:  (i) 
collecting and analyzing a new sample from the location in question; (ii) reanalyzing the existing 
sample; (iii) bias-correcting the sample result to 100% recovery; or (iv) if the result would have 
no significant effect on achieving the applicable Performance Standard, simply maintaining the 
qualifier in the database.  In the event that the sample result is bias-corrected, the uncorrected 
result will be further qualified as estimated/bias-corrected result available (JC), and the bias-
corrected result will be presented in the “Notes” field of the Analytical Data Validation Summary. 

 
Step 2  - If the recovery result is less than 10%, the non-detects for that compound in the unspiked sample 

are qualified as rejected (R).  This is the only instance that a non-detect is qualified due to 
recovery results being out of control. 

 
Step 3  - If any of the RPD values are greater than the limits presented in Table 5, positive results for that 

compound are qualified as estimated (J) in the unspiked sample. 
 
 
 

Qualification of VOC/SVOC Compounds Based on MS/MSD Recovery and MS/MSD RPD Deviations 

Sample 
Results 

Recovery < 
10% 

10% < %Recovery < 
Lower QC Limit 

Lower QC Limit < 
Recovery < Upper QC 
Limit 

Recovery > 
Upper QC Limit 

RPD > QC 
Limit 

Detects JC JC - J J 
Non-Detects
  R - - - ND(PQL)J 
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I. Field Duplicates  
 

Criteria 
 
1.0 For water matrices, each compound with a detectable concentration two times greater than the PQL 

must have an RPD value that is less than 30%.   
 
1.1 For soil matrices, each compound with a detectable concentration two times greater than the PQL 

must have an RPD value that is less than 50%.  
 
Action 
 
Step 1  -  Calculate all RPD values for positive results between the sample and the field duplicate. 

 
                 Sample Result - Field Duplicate 
       Calculation:   RPD = -------------------------------------------- x 100 
                 (Sample Result + Field Duplicate)/2 
 

Step 2  -  If the RPD value is greater than 30% in a water matrix and both sample results are greater than 
two times the PQL, the result for that compound in both samples is qualified as estimated (J). 

 
Step 3  -  If the RPD value is greater than 50% in a soil matrix and both sample results are greater than two 

times the PQL, the result for that compound in both samples is qualified as estimated (J). 
 
Step 4  -  If the both sample results are less than two times the PQL, qualification of the sample data is not 

required.  
 
Step 5  -  If the one sample result is less than two times the PQL and the other is greater than two times the 

PQL, the result for that compound in both samples is qualified as estimated (J). 
 

Qualification of VOC/SVOC Compounds Based on Field Duplicate RPD Deviations 

RPD Aqueous > 30% 
Non-Aqueous > 50% 

Aqueous > 30% 
Non-Aqueous > 50% 

Aqueous > 30% 
Non-Aqueous > 50% 

Sample Results Both duplicate sample 
concs. > 2 times PQL 

PQL < both duplicate samples 
concs. < 2 times PQL and  > 
PQL  

One sample conc. > 2 times 
PQL and  other sample conc. 
< 2 times PQL 

Detects J - J 

Non-Detects  - - - 

 
J.  Internal Standards Performance 
 

Criteria  
 

1.0 Internal standard (IS) area counts must not vary by more than a factor of two (-50 to +100%) from the 
associated continuing calibration standard. 

 
1.1 The retention time of the internal standard must not vary by more than +/- 30 seconds from the 

associated continuing calibration standard. 
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Action 
   

Step 1  - Review the tabulated results for the comparison of the IS areas of the samples and the related 
continuing calibration standard on Form VIII, or laboratory equivalent.  If an IS area is outside the 
-50 to +100% limits, the positive sample results quantitated using that IS are qualified as 
estimated (J) and one of the following steps will be taken:  (i) collecting and analyzing a new 
sample from the location in question; (ii) re-analyzing the existing sample; (iii) bias-correcting the 
sample result to 100%; or (iv) if the result would have no significant effect on achieving the 
applicable Performance Standard, simply maintaining the qualifier in the database.  In the event 
that the sample result is bias-corrected, the uncorrected result will be further qualified as 
estimated/bias-corrected result available (JC) and the bias-corrected result will be presented in the 
“Notes” field of the Analytical Data Validation Summary (Attachment A-2). 

 
Step 2  - If the IS areas of a sample and the related continuing calibration standard on Form VIII, or 

laboratory equivalent, are less than the -50% criteria but greater than -20%, then non-detected 
sample results are qualified as estimated (UJ) for that sample fraction. 

 
Step 3  - If the IS areas of a sample and the related continuing calibration standard on Form VIII, or 

laboratory equivalent, are less than -20%, then non-detected sample results are qualified as 
unusable (R) for that sample fraction. 

 
Step 4  - If the IS areas of a sample and the related continuing calibration standard on Form VIII, or 

laboratory equivalent, are greater than the 100% criteria, then detected sample results are qualified 
as estimated (J) for that sample fraction. 

   
Step 5  - Review the tabulated results for comparison of the IS Retention Time (RT) of the samples and the 

related continuing calibration standard on Form VIII, or laboratory equivalent.  If an IS retention 
time varies by more than 30 seconds, the data are qualified as unusable (R). 

 
Qualification of VOC/SVOC Compounds Based on Field Duplicate RPD Deviations 

Sample Results Area Counts < 20% of the 
associated calibration 

20% < Area Counts 
< LL 

LL < Area Counts 
< LL Area Counts > UL 

Detects JC JC - J 

Non-Detects  R ND(PQL)J - - 

 
LL- Lower limit of method QC acceptance criteria. 
UL- Upper limit of method QC acceptance criteria. 
 
 

V. Tier III Validation Procedures 
 
Tier III validation of a data package consists of the steps mentioned above for a Tier I and Tier II validation plus 
review of the “raw data” and recalculation of approximately 10% of the sample results. The confirmation of 
detected compounds and tentatively identified compounds is also reviewed. 
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A. Compound Quantitation and Reported Quantitation Limits 
 
Criteria 
  
1.0 The quantitation of detected compounds and the adjustment of the PQL for dilutions and percent solids 

must be recalculated for 10% of the data. 
 
1.1 The compound’s RRF and sample result quantitation must be calculated based on the IS specified in 

Tables A-1 and A-2.  
 
Action  
 
If the criteria above have not been followed, the laboratory will be contacted by the reviewer and the 
laboratory will be responsible for a correction of the quantitation and resubmission of the reported data. 

 
B. Detected Identification 

 
Criteria  
 
1.0 Compounds must be within +/- 0.06 Relative Retention Time (RRT) units of the continuing calibration 

standard RRT. 
 
1.1 Mass spectra of the sample compound and of the current reference spectra must match the following 

criteria: 
 
1.1.1 All ions present in the reference spectra must be at a relative intensity greater than 10% and 

must be present in the sample spectrum. 
 
1.1.2 The relative intensities of the ions specified above must agree within +/- 20% (absolute) 

between the reference and sample spectrum (example: for an ion with an abundance of 50% in 
the reference spectrum, the corresponding sample ion abundance must be between 30% and 
70%). 

 
1.1.3 Ions greater than 10% in the sample spectrum but not present in the reference spectrum must be 

considered and accounted for. 
 
1.1.4 If a compound cannot be verified by all of the above criteria, but in the technical judgment of 

the mass spectral interpretation specialist the identification is correct, the laboratory will report 
the identification and continue with the quantitation. 

 
Action 
 
Professional judgment is used for the qualitative criteria for GC/MS analysis of target compounds.  If it is 
determined that the wrong identification was made, all such data are qualified as not detected (U).   
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C. Tentatively Identified Compounds (TICs) 
 
Criteria 
 
1.0 For each sample, the laboratory may conduct a mass spectral search of the NBS library.  Report the 

possible identity of the 10 largest VOC fraction peaks and the 20 largest SVOC fraction peaks which 
are not surrogate, internal standard, or target compounds, but which have an area/height that is greater 
than 10% of the size of the nearest internal standard.  TIC results, if reported by the laboratory, will be 
reported for each sample on Organic Analyses Data Sheet (Form I, TIC), or laboratory equivalent. 

 
1.1 Requirements for the tentative identification are as follows: 
 

1.1.1 Major ions (greater than 10% relative intensity) in the reference spectrum should be present in 
the sample spectrum. 

 
1.1.2 Relative intensities of the major ions should agree within +/- 20% between the sample and the 

reference spectra. 
 
1.1.3 Molecular ions present in the reference spectrum should be present in the sample spectrum.  
1.1.4 Ions present in the sample spectrum but not in the reference spectrum should be reviewed for 

possible background contamination, interference, or coelution of additional TIC or target 
compounds. 

 
1.2 When the above criteria are not met, but in the technical judgement of the data reviewer or the mass 

spectral interpretation specialist the identification is correct, the data reviewer may report the 
identification.  

 
Action 
 
The following steps are taken in qualifying the TICs if they are reported by the laboratory: 
 

Step 1  - Review Form I, or laboratory equivalent, to verify that all TIC results are qualified as estimated 
concentrations (J). 

 
Step 2  - If it is determined that the tentative identification of a compound is not acceptable, the tentative 

identification is changed to “unknown” or the correct compound identification. 
 
Step 3  - If all of the required peaks are not searched, the laboratory is contacted to complete the library 

search of that sample. 
 
Step 4  - Any TIC results that are not sufficiently above the level in the blank are not reported.  
 

Note:  Dilutions and sample size must be taken into account when comparing the amounts present in 
the blanks and samples. 

 
Step 5  - When a compound is not found in the blanks but is a suspected artifact of a common laboratory 

contaminant, the sample result is qualified as unusable (R). 
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Step 6  - In the identification of TICs, professional judgment is used.  In case there is more than one 
reasonable match, the result will be reported as “either compound X or compound Y.”  If the 
results lack isomer specificity, the TIC result is changed to a non-specific isomer result (e.g., 
1,3,5-trimethyl benzene to trimethyl benzene isomer) or to the class of compound (e.g., 2-methyl-
3-ethyl benzene to substituted aromatic). 

     
Step 7  - If a sample’s TIC match is poor but other samples from the data package have the same TIC with 

an acceptable match, that identification information may be used to identify the TIC result. 
 



 
 

 
 

 
 

Table A-1 
Volatile Internal Standards with 

Corresponding Target Compounds Assigned 
for Quantitation







 
 

 
 

 
 

Table A-2 
Semi-Volatile Internal Standards with 

Corresponding Target Compounds Assigned 
for Quantitation





 
 

 
 

 
 

Attachment A-1 
Laboratory Reporting Forms for Volatile and 

Semi-Volatile Organic Compounds
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Analytical Data Validation Summary Table
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Validation Annex B 
 
Data Validation Procedures for Analyses of Polychlorinated Biphenyls (PCBs)/Pesticides, and Herbicides in 
Solid and Liquid Matrices 
 
I. Introduction 
 
This Standard Operating Procedure (SOP) describes the data validation procedures for a United States 
Environmental Protection Agency (EPA) Region I tiered review of the data for polychlorinated biphenyls 
(PCBs), pesticides, and herbicides analyzed by EPA Methods 8082, 8081A, and 8151A, respectively.  Data 
review procedures presented in this SOP were developed from the applicable quality control criteria specified in 
the following documents: 
 

• Region I Tiered Organic and Inorganic Data Validation Guidelines, USEPA Region I, July 1, 1993. 
 

• Region I Laboratory Data Validation Functional Guidelines for Evaluating Organics Analyses, USEPA 
Region I, Draft, December 1996. 

 
• CLP Organics Data Review and Preliminary Review, USEPA SOP HW-6, Revision 10, October 1995. 

 
• USEPA Contract Laboratory Program, Statement of Work for the Organics Analysis, Revision 

OLM0.1.9, July 1993. 
 
This SOP will be utilized in the validation of analytical results from solid and liquid samples (e.g., soil, 
sediment, water, biota).  A separate SOP for the validation of PCB data resulting from ambient air samples is 
provided in Validation Annex F. 
 
II. EPA Region I Tiered Validation Procedures 
 
All analytical data on PCBs, pesticides, and herbicides will be validated to a Tier I level following the 
procedures presented in the Region I, EPA-New England Data Validation Functional Guidelines for Evaluating 
Environmental Analyses (July 1996, revised December 1996) and the Region I Tiered Organic and Inorganic 
Data Validation Guidelines (USEPA guidelines).  The basic Tier I review consists of a completeness evidence 
audit to ensure that all laboratory data and documentation are present.  Additionally, for projects subject to this 
FSP/QAPP, the Tier I review will be modified and expanded to include a number of elements of Tier II review, 
including review of each sample delivery group (SDG) to identify data deficiencies that may potentially result in 
qualification of the data (e.g., systematic deviations such as low calibration response factors.)  Based on this 
modified Tier I review, a subset of the data will be identified for additional Tier II review.  If QA/QC deviations 
are identified during the modified Tier I review, those deviations will be addressed in the Tier II review.  
Otherwise, a minimum of 25% of the data will be chosen at random to be subjected to a Tier II review, which 
will consist of the Tier I completeness evidence audit and review of all data package summary forms for 
identification of QA/QC parameter deviations.  The Tier II data review will be used to identify and evaluate 
systematic QA/QC deficiencies that may affect any or all of the sample data presented in a specific data 
package. The Tier II data validation also includes an evaluation of field duplicate Relative Percent Difference 
(RPD) compliance.  Additional Tier II review and Tier III (recalculation of sample results) review may also be 
performed for a larger portion of the data set, if required, to fully resolve data usability limitations identified 
during the modified Tier I data review and initial Tier II review for a minimum of 25% of the data chosen at 
random. 
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The tiered data validation procedures consisting of modified Tier I review for all data, Tier II review of 25% of 
the data, and additional Tier II and Tier III review, as required, will be used to evaluate compliance of each data 
set with the project-specific data quality objectives.  The procedures presented in the following sections will be 
used to perform the Tier I, Tier II, and Tier III data validation reviews.  Qualification of analytical data will also 
be performed, if required, as specified in the data validation protocols presented below. 
 
III. Tier I Validation Procedures 
 
Tier I validation of a data package consists of verifying that all raw data and forms are included and complete.  
An analytical data validation summary spreadsheet (in the form presented in Attachment B-2) is prepared to 
document the data review.  The following steps are taken to complete a Tier I review: 
 

Step 1  - Review the laboratory case narrative.  During review, if there are any deviations that warrant a 
more extensive validation procedure, a Tier II review would be initiated to evaluate potential data 
use limitations. 

 
Step 2  - Compare the chain-of-custody and the sample traffic reports. If there are any inconsistencies or if 

they are incomplete, then contact the laboratory for resolution. 
 
Step 3  - Verify that all forms are present and complete.  If any of the forms are not in the data package, 

contact the laboratory for a resubmission.  
 
 Note:  If frequent or severe quality control deviations are present on the above-mentioned forms, a 

more extensive validation procedure may be warranted.  Based on the reviewer’s judgement, 
Tier II or Tier III review may be conducted to fully evaluate the usability of the data. 

 
Step 4  - Verify that the following raw data is provided for each sample and associated QA/QC samples in 

the data package.  Contact the laboratory to obtain missing data (if required): 
 

• Case Narrative 
• Chain-of-Custody Forms 
• Traffic Reports 
• QA Sample Summary Forms 
• Instrument Calibration Summary Forms 
• Instrument Run Logs 
• Sample Preparation Logs 
• Instrument/Method Detection Limits 
• Standards Preparation Logs 
• Supporting (raw) Data 

 
Step 5  - With a blue ink pen, record on the first page of the data package: the validation level, date, and 

reviewer’s initials. 
 
In addition to the steps discussed above, the Tier I review of data packages for projects subject to this 
FSP/QAPP will be expanded to include some elements of Tier II review, including review of the data packages 
to identify QA/QC deficiencies that may require qualification of the data. 
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IV. Tier II Validation Procedures 
 
Tier II validation of a data package consists of the steps mentioned above for a Tier I review, plus review of the 
data package summary forms for identification of QA/QC deviations.  Tier II validation does not include review 
of the “raw data” or recalculation of sample results.  Sample qualification is performed (if required) following 
EPA Region I Guidelines presented in Section I.   
 
A. Data Qualifiers 
 

All data qualified due to QA/QC deviations will be clearly recorded on the data summary package Form I, 
or laboratory equivalent, with a blue ink pen.  The laboratory qualification is lined out and the reviewer’s 
qualification placed next to it.  The date and the initials of the reviewer will also be placed on Form I.  
Below is a list of qualifiers that may be used. 

 
J The compound was positively identified, but the associated numerical value is an estimated 

concentration.  This qualifier is used when the data evaluation procedure identifies a deficiency 
in the data generation process.  This qualifier is also used when a compound or analyte is 
detected at estimated concentrations less than the practical quantitation limit (PQL).  (When this 
qualifier is used in combination with the letter C -- i.e., JC -- that indicates that the sample result 
is an estimated concentration due to certain QC deficiencies and that a bias-corrected result is 
available, as discussed further below.) 

 
U The compound was analyzed for, but was not detected.  The sample quantitation limit is 

presented and adjusted for dilution and (for solid samples only) percent moisture. For 
consistency with the database and summary tables prepared from the data, non-detected sample 
results are displayed as ND(PQL), as presented in Attachment B-1. 

 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 

reported limit is approximate and may or may not represent the actual level of quantitation.  For 
consistency with the database and summary tables prepared from the data, non-detected sample 
results are displayed as ND(PQL) J, as presented in Attachment B-1. 

 
R Indicates that the previously reported detection limit or sample result has been rejected due to a 

major deficiency in the data generation procedure.  The data should not be used for any 
qualitative or quantitative purposes. 

 
B. Holding Times 
 

Criteria 
  
Samples (waters or soils) and extracts must be preserved at 4° centigrade. Soil and water samples must be 
extracted within seven days and extracts must be analyzed within 40 days.  
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Action  
   
Specific holding times for each analysis and sample type are presented in Table 1 of the FSP/QAPP.  The 
following steps are performed for the validation of data due to holding times: 

 
Step 1  - Establish the holding time by comparing the sampling date on the chain-of-custody with the dates 

of analysis and/or extraction on Form I, or laboratory equivalent.  The chain-of-custody is also 
reviewed to determine if the samples were properly preserved. 

 
Step 2  - If the holding times are exceeded by less than 24 hours, then no qualification of data is needed. 
 
Step 3 - If the holding times are exceeded by more than 24 hours but less than 14 days, then all positive 

results are qualified as estimated (J) and the non-detected compounds are qualified as estimated 
(UJ). 

 
Step 4 - If the holding times are exceeded by more than twice the specified holding time, then all results 

are qualified as unusable (R). 
 
C. Percent Moisture Content  
 

Criteria 
 
Soil/sediment/solid sample results must be adjusted for percent solids and must have percent solids greater 
than 30%. 
 
Action  
   
The following steps are performed by reviewing the sample result summary form during the validation of 
percent solids data: 
 
Verify that the percent solids of soil/sediment/solid samples are greater than 30%. 

 
a. Positive and non-detected soil/sediment/solid sample results with a percent solid of less than 10% 

are qualified as estimated (J) and unusable (R), respectively.   
 
b. Positive and non-detected soil/sediment/solid sample results with percent solid results within the 

range of greater than 10% to less than 30% are qualified as estimated (J). 
 

Qualification of PCBs/Pesticides/Herbicides Compounds Based on Percent Solids Deviations 

Sample Results Percent Solids 
> 10.0%and <30.0% 

Percent Solids 
< 10.0% 

Detects J J 

Non-Detects  J R 
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D.  Pesticides and PCBs Instrument Performance 
 

Criteria 
 

1.0  The laboratory must report retention time window data on the pesticide/PCBs Standards Summary 
(Form X Pest-1 or Form X Pest-2), or laboratory equivalent, for each GC column used to analyze 
samples. Compounds must be within these retention time windows. 

 
1.1 The total percent breakdown for neither DDT nor endrin may exceed 20%.  The percent breakdown is 

the amount of decomposition that endrin and 4,4'-DDT undergo when analyzed by the chromatograph. 
 
1.2 The retention time of DCB and TCMX in each analysis of PCBs must be compared to the retention 

time of the DCB and TCMX in Evaluation Standard Mix A.  The Percent Difference (%D) must not 
exceed 0.3% for narrow-bore capillary columns, and 1.5% if wide-bore capillary columns are used. 

 
Action 
 
Review Form V, or laboratory equivalent, to determine if a mass calibration is in error.  If an error is 
identified, then all data associated with the evaluated spectra are qualified as unusable (R). 
 
2.0 If any compound is outside the retention time window listed on Form X Pest-1, Form X Pest-2, or 

laboratory equivalent, a Tier III validation is warranted. 
2.1 DDT and Endrin degradation deviations are qualified in the following manner: 
 

Step 1  - Review DDT breakdown data presented on Form X Pest-1, or laboratory equivalent, to 
determine if it is greater than 20%. Beginning with the sample following the last in-control 
standard qualify the data in the following manner: 

 
a. All positive results for DDT are qualified as estimated (J).  
 
b. If DDT was not detected but DDD and DDE are positive, the quantitation limit for DDT 

is qualified as unusable (R). 
 
c. All positive results for DDD and/or DDE are qualified as estimated (J). 

 
Step 2  - Review endrin breakdown data presented on Form X Pest-1, or laboratory equivalent, to 

determine if it is greater than 20%.  Beginning with the sample following the last in-control 
standard and qualify the data in the following manner: 

 
a. All positive results for endrin are qualified as estimated (J).  
 
b. If endrin was not detected but endrin aldehyde and endrin ketone are positive, the 

quantitation limit for DDT is qualified as unusable (R). 
 
c. All positive results for endrin ketone are qualified as estimated (J). 
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2.2  Review the retention time %D presented on Form X Pest-1, or laboratory equivalent.   The following 
steps outline the qualification of data for retention time shifts of DCB and TCMX: 

 
Step 1  - If the retention time shift for DCB and TCMX is greater than 0.3% for a narrow-bore 

capillary column, or 1.5% for a wide-bore capillary column, the data are qualified as 
unusable (R).  

 
Step 2  - If DCB and TCMX are absent, then the retention time shift cannot be evaluated (i.e., if they 

are diluted out due to high concentration of a target compound or matrix interference).  No 
qualification of the data is required. 

 
E.  Calibration  
 

Criteria 
 
1.0 Initial Calibration for Pesticides 
 
 The Percent Relative Standard Deviation (%RSD) of calibration factors for aldrin, endrin, DDT, and 

dibutylchlorendate must not be greater than 10%.  When toxaphene is identified, a three-point 
calibration is required for quantification.  If the calibration factor %RSD for DDT or toxaphene is 
greater than 10%, calibration curves must be used for the quantitation of DDT, DDE, DDD, or 
toxaphene. 

 
Note: The %RSD linearity check is required only for columns that are used for quantitation of sample 

and surrogate results.  Columns used only to provide qualitative verification are not required to 
meet this criterion. 

1.1 Initial Calibration PCBs and Herbicides  
 

The %RSD for each PCB or herbicide standard must not be greater than 20%. 
 

1.2 Analytical Sequence 
 

1.2.1 Primary Analysis 
 

At the beginning of each 72-hour period, all standards must be analyzed. 
 
1.2.2 Confirmation Analysis 

 
1.2.3 Evaluation Standard Mix A, B, and C are required for the curve. 

 
1.2.4 Only the standards containing the compounds to be confirmed are required.  These standards 

must be repeated after every five samples. 
 

1.2.5 Evaluation Mix B is required after every 10 samples. 
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1.3 Continuing Calibration 
 

The calibration factor for each standard must be within 15% of the standard at the beginning of the 
analytical sequence on quantitation columns (20% on the confirmation columns). 

  
Action 

 
The following steps are performed during the validation of data due to calibration deviations: 

 
Step 1  - Verify that the criterion for the initial calibration linearity have been met by reviewing Form VI 

Pest-2 and Form VI Pest-3 or laboratory equivalents.   If the criteria in sections III.C.1.1 and 
III.C.1.2 are not met, then all associated positive results are qualified as estimated (J). 

 
Step 2  - Verify by reviewing Form VII Pest-1 and Form VII Pest-2, or laboratory equivalents, that the %D 

between calibration factors is not greater than 15% for the compound(s) being quantitated (20% 
for compound(s) being confirmed).  If the %D is greater than this criterion, then all associated 
positive results are qualified as estimated (J). 

 
Qualification of PCBs/Pesticides/Herbicides Compounds Based on Initial Calibration Deviations 

Sample Results Initial Calibration %RSD  
> 20.0% 

Continuing Calibration 
%D > 15% 

Detects J J 

Non-Detects  - - 

 
F.  Blanks  
 

Criteria 
 
1.0 No contaminants should be present in the blank(s). 
 
1.1 For each matrix and each extracted batch, a method blank must be analyzed. 
 
Action 
 
Qualification of sample results due to blank contamination is dependent on the conditions and origin of the 
blank.  No positive sample results are reported unless the concentration of the compound in the sample 
exceeds five times the amount in the blank.  No sample results are corrected by subtracting blank values.  
Specific qualifications of sample data are as follows:  

 
Step 1  - Review Form IV, or laboratory equivalent, within the data package to ensure that criteria III.D.1.2 

is in compliance.  If they are not, the laboratory will be contacted by the reviewer for a written 
explanation. 

 
Step 2  - Review Form I for all blanks within the data package. 
 
Step 3  - When any compound is detected in the sample and the sample concentration is less than five times 

the concentration detected in the associated blank, the data are qualified as non-detect (U).  
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Step 4  - If a compound is found in the blank but not in the sample, then the data are not qualified. 
 
Note: Any difference between the sample analyses and the related blank analyses which involve weights, 

volumes, or dilution factors, must be taken into account when the 5-times criteria is applied. 
 
The following are examples of how qualifications apply to blank data: 

   
Example 1 (Step 3): When the sample result is greater than the PQL but less than the action level, the 

sample results are qualified as non-detects.  As in the example below, the sample 
result is less than the blank action level (or 5 x 1); therefore, the sample result is 
qualified as non-detect. 

 
Factor 5-times 

Blank Result 1.0 
PQL 0.5 
Action Level 5.0 
Sample Result 4.0 
Qualified Sample Result 4.0 U 

 
Example 2 (Step 4): When the sample result is greater than the blank action level, the sample result is not 

qualified.  As in the example below, the sample result is greater than the blank actin 
level and the sample result is not qualified. 

 
Factor 5-times 

Blank Result 1.0 
PQL 0.5 
Action Level 5.0 
Sample Result 6.0 
Qualified Sample Result 6.0 

 
Step 5  - When excessive amounts of contamination exist (i.e., saturated peaks by ECD), all compounds 

affected are qualified as unusable (R). 
 
G. Surrogate Recovery 
 
 Criteria 
 

Sample and blank surrogate recoveries (TCMX and DCB for PCB/pesticides, or 2,4-DB and DCAA for 
herbicides) must be within the control limits listed in Table 5 of the FSP/QAPP. 
 
Action 
 
Qualification of the data due to surrogate recoveries being out of control is based on the evaluation of all 
data provided in the data package, especially considering the complexity of the effect of sample matrices.  
These qualifications are completed in the following steps: 

 
Step 1  - Surrogate recoveries tabulated on Form II, or laboratory equivalent, for each fraction are 

evaluated against the control limits provided in Table 5 of the FSP/QAPP. 
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Note: Steps 2 through 5 apply to pesticides and PCBs only. 
 

Step 2  - If both TCMX and DCB recoveries are less than the lower control limit, all positive results are 
qualified as estimated (J) and one of the following steps will be taken:  (i) collecting and 
analyzing a new sample from the location in question; (ii) reanalyzing the existing sample; (iii) 
bias-correcting the sample result to 100% recovery; or (iv) if the result would have no significant 
effect on achieving the applicable Performance Standard, simply maintaining the qualifier in the 
database.  In the event that the sample result is bias-corrected, the uncorrected result will be 
further qualified as estimated/bias-corrected result available (JC), and the bias-corrected result 
will be presented in the “Notes” field of the Analytical Data Validation Summary (Attachment B-
2). 

 
Step 3  - If both TCMX and DCB recoveries are less than the lower control limit but greater than 10%, all 

non-detected results are qualified as estimated (UJ). 
 
Step 4  - In both TCMX or DCB recoveries are less than 10%, the non-detected results are qualified as 

unusable (R). 
       
Step 5  - If both TCMX and DCB recoveries are greater than the upper control limit, all positive results are 

qualified as estimated (J). 
 
Step 6  - If the surrogate for herbicide analysis recovery is less than the lower limit, all positive results are 

qualified as estimated (J) and one of the following steps will be taken:  (i) collecting and 
analyzing a new sample from the location in question; (ii) re-analyzing the existing sample; (iii) 
bias-correcting the sample result to 100% recovery; or (iv) if the result would have no significant 
effect on achieving the applicable Performance Standard, simply maintaining the qualifier in the 
database.  In the event that the sample result is bias-corrected, the uncorrected result will be 
further qualified as estimated/bias-corrected result available (JC) and the bias-corrected result will 
be presented in the “Notes” field of the Analytical Data Validation Summary (Attachment B-2). 

 
Step 7  - If the surrogate for herbicide analysis recovery is less than the lower limit and greater than 10%, 

all non-detected results are qualified as estimated (UJ). 
 
Step 8  - In the case where the herbicide surrogate is less than 10%, the data are qualified as unusable (R). 

 
Step 9  - If the herbicide surrogate recovery is greater than the upper control limit all positive results are 

qualified as estimated (J). 
 

Qualification of Compounds Based on Surrogate Recovery Deviations 

Sample Results Recovery < 10% 10% < %Recovery < LL Lower QC Limit < 
Recovery < UL Recovery > UL 

Detects JC JC - J 

Non-Detects  R ND()J - - 

LL- Lower limit of method QC acceptance criteria. 
UL- Upper limit of method QC acceptance criteria. 
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H.  Matrix Spike (MS)/Matrix Spike Duplicate (MSD) 
 

Criteria 
 
1.0  Spike recoveries must be within the control limits in Table 5 of the FSP/QAPP. 
 
1.1  The RPD values between MS and MSD recoveries must be within the control limits specified in  

Table 5. 
 
Action 
 
If recovery results are not within the control limits, the following steps are taken to qualify the data: 

 
Step 1  - If the recovery results are greater than the lower control limits presented in Table 5, the positive 

results for the compound are qualified as estimated (J)  
 
Step 2 - If the recovery result is less than the lower control limit presented in Table 5, the positive results 

for the compound are qualified as estimated (J) and one of the following steps will be taken:  (i) 
collecting and analyzing a new sample from the location in question; (ii) re-analyzing the existing 
sample; (iii) bias-correcting the sample result to 100% recovery; or (iv) if the result would have 
no significant effect on achieving the applicable Performance Standard, simply maintaining the 
qualifier in the database.  In the event that the sample result is bias-corrected, the uncorrected 
result will be further qualified as estimated/bias-corrected result available (JC), and the bias-
corrected result will be presented in the “Notes” field of the Analytical Data Validation Summary. 

 
Step 3  - If the recovery result is less than 10%, the non-detects for that compound in the unspiked sample 

are qualified as rejected (R).  This is the only instance that a non-detect is qualified due to 
recovery results being out of control. 

 
Step 4  - If any of the RPD values are greater than the limits presented in Table 5, positive results for that 

compound are qualified as estimated (J) in the unspiked sample. 
 

Qualification of Compounds Based on MS/MSD Recovery and MS/MSD RPD Deviations 

Sample 
Results 

Recovery < 
10% 

10% < %Recovery < 
Lower QC Limit 

Lower QC Limit < 
Recovery < Upper QC 
Limit 

Recovery > 
Upper QC Limit 

RPD > QC 
Limit 

Detects JC JC - J J 
Non-Detects
  R - - - - 

 
I. Field Duplicates  
 

Criteria 
 
1.0 For water matrices, each compound with a detectable concentration two times greater than the PQL 

must have an RPD value that is less than 30%.   
 
1.1 For soil matrices, each compound with a detectable concentration two times greater than the PQL 

must have an RPD value that is less than 50%.  
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Action 
 
Step 1  -  Calculate all RPD values for positive results between the sample and the field duplicate. 

 
                 Sample Result - Field Duplicate 
       Calculation:   RPD = -------------------------------------------- x 100 
                 (Sample Result + Field Duplicate)/2 
 

Step 2  -  If the RPD value is greater than 30% in a water matrix and both sample results are greater than 
two times the PQL, the result for that compound in both samples is qualified as estimated (J). 

 
Step 3  -  If the RPD value is greater than 50% in a soil matrix and both sample results are greater than two 

times the PQL, the result for that compound in both samples is qualified as estimated (J). 
 
Step 4  -  If the both sample results are less than two times the PQL, qualification of the sample data is not 

required.  
 
Step 5  -  If the one sample result is less than two times the PQL and the other is greater than two times the 

PQL, the result for that compound in both samples is qualified as estimated (J). 
 

Qualification Data Based on Field Duplicate RPD Deviations 

RPD Aqueous > 30% 
Non-Aqueous > 50% 

Aqueous > 30% 
Non-Aqueous > 50% 

Aqueous > 30% 
Non-Aqueous > 50% 

Sample Results Both duplicate sample 
concs. > 2 times PQL 

PQL < both duplicate samples 
concs. < 2 times PQL and  > 
PQL  

One sample conc. > 2 times 
PQL and  other sample conc. 
< 2 times PQL 

Detects J - J 

Non-Detects  - - - 

 
V. Tier III Validation Procedures 
 
Tier III validation of a data package consists of the steps mentioned above for a Tier I and Tier II validation plus 
review of the “raw data” and recalculation of approximately 10% of the sample results. The compound 
identification, instrument performance, quantitation, and detection limits are also evaluated. 
 
A. Compound Quantitation and Reported Quantitation Limits 

 
Criteria 
 
The quantitation of detected compounds and the adjustment of the PQL for dilutions and percent solids, 
must be recalculated for 10% of the data. 
  
Action  
 
Step 1 - If the criteria above have not been followed, the laboratory will be contacted by the reviewer and 

the laboratory will be responsible for a correction of the quantitation and resubmission of the 
reported data. 
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Step 2 - Quantitation limits affected by large, off-scale peaks are qualified as unusable (R). 
 
Step 3 - If the interference is on-scale, the quantitation limit is qualified as estimated (J). 

 
B. Instrument Performance 

 
Criteria 
 
The laboratory must report retention time window data on the pesticide/PCBs standards summary (Form X 
Pest-1 or Form X Pest-2) or laboratory equivalent for each GC column used to analyze samples.  
Compounds must be within these retention time windows. 
 
Action 
 
Retention time windows are used in qualitative identification.  If the sample results are not within the 
retention time windows, the following steps are taken to evaluate the data: 
 
Step 1   - The chromatogram is reviewed to see if there are any peaks within an expanded window 

surrounding the expected retention time window of the compound of interest.   
Step 2  - If there are no peaks present either within or close to the retention time window of the out of 

control targeted compound, then there is no qualification of the data. Non-detected results are 
considered valid. 

 
Step 3  - If there are peaks present above or close to the PQL and either within or close to the retention 

time window of the out of control targeted compound, all positive data are qualified as unusable 
(R). 

 
 C. Compound Identification 

 
 Criteria  
 
 Reported compounds must be within calculated retention time windows for both chromatographic columns. 
 
 Action 
 
 The following steps are taken during the compound identification:  
 
Step 1  - When the qualitative criteria for two-column confirmation are not met, all reported positive 

detects are reported as non-detects.  The reviewer uses professional judgment and the following 
steps to report the appropriate quantitation limit: 

 
a. If the misidentified peak was sufficiently outside the target compound retention time 

window, then the PQL is reported.  
  
b. If the misidentified peak poses an interference with potential detection of a target peak, the 

reported value is qualified as the estimated (J) quantitation limit. 
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Step 2  - When PCBs or multi-peak pesticides exhibit marginal pattern-matching quality, the reviewer’s 
professional judgment is used to confirm whether the differences are credited to environmental 
“weathering.”  If the presence of a PCB/multi-peak pesticide is strongly suggested, results are 
reported as being present.  

 
Step 3  - When an observed pattern closely matches more than one Aroclor, professional judgment is used 

to decide whether the neighboring Aroclor is a better match, or if multiple Aroclors are present. 
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Validation Annex C 
 
Data Validation Procedures for Inorganic Analytes 
 
I. Introduction 
 
This Standard Operating Procedure (SOP) describes the data validation procedures for a United States 
Environmental Protection Agency (EPA) Region I tiered review of the data for inorganic analytes by EPA 
Methods 5000, 6000, and 9000 series.  Data review procedures presented in this SOP were developed from the 
applicable quality control criteria specified in the following documents: 
 

• Region I Tiered Organic and Inorganic Data Validation Guidelines, USEPA Region I, July 1, 1993. 
 

• Region I Laboratory Data Validation Functional Guidelines for Evaluating Inorganics Analyses, 
USEPA Region I, June 13, 1988 (Modified February 1989). 

 
• Evaluation of Metals Data for the Contract Laboratory Program, USEPA SOP HW-2, Revision 11, 

January  1992. 
 

• USEPA Contract Laboratory Program, Statement of Work for the Inorganics Analysis, Revision 
OLM0.1.9, July 1993. 

 
II. EPA Region I Tiered Validation Procedures 
 
All inorganic analytical data will be validated to a Tier I level following the procedures presented in the Region 
I, EPA-New England Data Validation Functional Guidelines for Evaluating Environmental Analyses (July 1996, 
revised December 1996) and the Region I Tiered Organic and Inorganic Data Validation Guidelines (USEPA 
guidelines). The basic Tier I review consists of a completeness evidence audit to ensure that all laboratory data 
and documentation are present.  Additionally, for projects subject to this FSP/QAPP, the Tier I review will be 
modified and expanded to include a number of elements of Tier II review, including review of each sample 
delivery group (SDG) to identify data deficiencies that may potentially result in qualification of the data (e.g., 
systematic deviations such as low calibration response factors.)  Based on this modified Tier I review, a subset 
of the data will be identified for additional Tier II review.  If QA/QC deviations are identified during the 
modified Tier I review, those deviations will be addressed in the Tier II review.  Otherwise, a minimum of 25% 
of the data will be chosen at random to be subjected to a Tier II review, which will consist of the Tier I 
completeness evidence audit and review of all data package summary forms for identification of QA/QC 
parameter deviations.  The Tier II data review will be used to identify and evaluate systematic QA/QC 
deficiencies that may affect any or all of the sample data presented in a specific data package.  The Tier II data 
validation also includes an evaluation of field duplicate Relative Percent Difference (RPD) compliance.  
Additional Tier II review and Tier III (recalculation of sample results) review may also be performed for a larger 
portion of the data set, if required, to fully resolve data usability limitations identified during the modified Tier I 
data review and initial Tier II review for 25% of the data chosen at random. 
 
The tiered data validation procedures consisting of modified Tier I review for all data, Tier II review of a 
minimum of 25% of the data, and additional Tier II and Tier III review, as required, will be used to evaluate 
compliance of each data set with the project-specific data quality objectives.  The procedures presented in the 
following sections will be used to perform the Tier I, Tier II, and Tier III data validation reviews.  Qualification 
of analytical data will also be performed, if required, as specified in the data validation protocols presented 
below. 
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III. Tier I Validation Procedures 
 
Tier I validation of a data package consists of verifying that all raw data and forms are included and complete.  
A data validation summary spreadsheet (in the form presented in Attachment C-1) is prepared to document the 
data review.   The following steps are taken to complete a Tier I validation: 
 

Step 1  - Review the laboratory case narrative. During review, if there are any deviations that warrant a 
more extensive validation procedure, a Tier II review would be initiated to evaluate potential data 
use limitations. 

 
Step 2  - Compare the chain-of-custody and the sample traffic reports. If there are any inconsistencies or if 

they are incomplete, then contact the laboratory for resolution. 
 
Step 3  - Verify that all forms presented are present and complete.  If any of the required forms are not in 

the data package, contact the laboratory for a resubmission. 
 
 Note:  If frequent or severe quality control deviations are present on the above-mentioned forms, a 

more extensive validation procedure may be warranted.  Based on the reviewer’s judgement, 
Tier II or Tier III review may be conducted to fully evaluate the usability of the data. 

 
Step 4  - Verify that the following raw data is provided for each sample and associated QA/QC samples in 

the data package.  Contact the laboratory to obtain missing data (if required): 
 

• Case Narrative 
• Chain-of-Custody Forms 
• Traffic Reports 
• QA Sample Summary Forms 
• Instrument Calibration Summary Forms 
• Instrument Run Logs 
• Sample Preparation Logs 
• Instrument/Method Detection Limits 
• Standards Preparation Logs 
• Supporting (raw) Data 

 
Step 5  - With a blue ink pen, record on the first page of the data package: the validation level, date, and 

reviewer’s initials. 
 
In addition to the steps discussed above, the Tier I review of data packages for projects subject to this 
FSP/QAPP will be expanded to include some elements of Tier II review, including review of the data packages 
to identify QA/QC deficiencies that may require qualification of the data. 
 
IV. Tier II Validation Procedures 
 
Tier II validation of a data package consists of the steps mentioned above for a Tier I review, plus review of the 
data package summary forms for identification of QA/QC deviations.  Tier II validation does not include review 
of the “raw data” or recalculation of sample results.  Sample qualification is performed (if required) following 
EPA Region I Guidelines presented in Section I.   
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A. Data Qualifiers 
 

All data qualified due to QA/QC deviations will be clearly recorded on the data summary package Form I, 
or laboratory equivalent, with a blue ink pen.  The laboratory qualification is lined out and the reviewer’s 
qualification placed next to it.  The date and the initials of the reviewer will also be placed on Form I.  
Below is a list of qualifiers that may be used. 

 
J The compound was positively identified, but the associated numerical value is an estimated 

concentration.  This qualifier is used when the data evaluation procedure identifies a deficiency 
in the data generation process.  This qualifier is also used when a compound or analyte is 
detected at estimated concentrations less than the practical quantitation limit (PQL).  (When this 
qualifier is used in combination with the letter C -- i.e., JC -- that indicates that the sample result 
is an estimated concentration due to certain QC deficiencies and that a bias-corrected result is 
available, as discussed further below.) 

 
U The compound was analyzed for, but was not detected.  The sample quantitation limit is 

presented and adjusted for dilution and (for solid samples only) percent moisture. For 
consistency with the database and summary tables prepared from the data, non-detected sample 
results are displayed as ND(PQL), as presented in Attachment C-1. 

 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 

reported limit is approximate and may or may not represent the actual level of quantitation.  For 
consistency with the database and summary tables prepared from the data, non-detected sample 
results are displayed as ND(PQL) J, as presented in Attachment C-1. 

 
R Indicates that the previously reported detection limit or sample result has been rejected due to a 

major deficiency in the data generation procedure.  The data should not be used for any 
qualitative or quantitative purposes. 

 
B. Holding Times 
 

Criteria 
  
The holding times presented in Table 1 of the FSP/QAPP for the inorganic analysis must not be exceeded. 
 
Action  
   
The following steps are performed to review holding times for Tier II validation: 

 
Step 1  - Establish the holding time by comparing the sampling date on the chain-of-custody with the dates 

of analysis and/or digestion on Form I.  The chain-of-custody is also reviewed to determine if the 
samples were properly preserved. 

 
Step 2  - If the holding times are exceeded by less than 24 hours, no qualification of data is needed. 
 
Step 3 - If the holding times are exceeded by more than 24 hours but less than 14 days, all positive results 

are qualified as estimated (J) and the non-detected compounds are qualified as estimated (UJ). 
 
Step 4 - If the holding times are exceeded by more than twice the specified holding time, all associated 

results are qualified as unusable (R). 
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C. Percent Moisture Content  
 

Criteria 
 
Soil/sediment/solid sample results must be adjusted for percent solids and must have percent solids greater 
than 30%. 
 
Action  
   
The following steps are performed by reviewing the sample result summary form during the validation of 
percent solids data: 
 
Verify that the percent solids of soil/sediment/solid samples are greater than 30%. 

 
a.  Soil/sediment/solid sample results with a percent solid of less than 10% are qualified as unusable 

(R) 
 
b. Positive and non-detected soil/sediment/solid sample results with percent solid results within the 

range of greater than 10% to less than 30% are qualified as estimated (J) and unusable (R), 
respectively. 

 
D.  Calibration 
 

Criteria 
 

1.0 Instruments must be calibrated daily and each time the instrument is set up for analysis. 
 
1.1 Initial Calibration ICP  
 

A blank and at least one standard must be used in establishing the analytical curve. 
 
1.2  Initial Calibration Atomic Absorption Analysis 
 
 A blank and at least three standards must be used in establishing the analytical curve.  
 
1.3 Initial Calibration-Mercury 
 

A blank and at least four standards must be used in establishing the analytical curve.  
 
1.4 Initial Calibration-Cyanide 

 
1.4.1 A blank and at least three standards must be used in establishing the analytical curve. 
 
1.4.2 At least one mid-point standard must be distilled before analysis. 

 
1.5  Initial and Continuing Calibration Verification (ICV and CCV) 
 

1.5.1 A certified standard must be used for the initial Calibration Verification (ICV) and must be 
analyzed for each wavelength used for analysis.  
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1.5.2 All percent recoveries of the ICVs and CCVs for all the analytes must be within 90 to 110%, 
except for mercury and cyanide. 

  
1.5.3 All percent recoveries of all the ICVs and CCVs for mercury must be within 80 to 120%. 
  
1.5.4 All percent recoveries of all the ICVs and CCVs for cyanide must be within 85 to 115%. 
 
1.5.5 A CCV must be analyzed every 10 samples or every 2 hours, whichever is more frequent. 
 
1.5.6 To verify linearity near the contract required detection limit (CRDL) for ICP analysis, a 

standard with a concentration that is two times the CRDL or two times the IDL (whichever is 
greater) must be analyzed. The recoveries for the CRDL standards must be within the limits 
of 80 to 120%.  

 
Action 
 
The following steps are performed to review inorganic calibration for Tier II validation: 

 
Step 1  - Verify that the instrument was calibrated daily and every time it was set up by reviewing Form 

XIV, or laboratory equivalent.   Also, verify that the correct number of standards were used for 
the initial calibration for each analyte reported.  If any of these are not completed by the 
laboratory, the data are qualified as unusable (R). 

 
Step 2  - Verify that a mid-range standard was distilled by reviewing Form XIII, or laboratory equivalent.   

If a mid-range standard for cyanide was not distilled or did not meet the 85 to 115% criteria, all 
positive and non-detected results are qualified as estimated (J) and (UJ), respectively. 

 
Step 3  - Review Form II (Part 1), or laboratory equivalent, for the identification of the source of the ICV 

and CCV.  If they are not from different sources, all positive and non-detected results are qualified 
as estimated (J) and (UJ), respectively. 

 
Step 4  - ICV and CCV percent recovery Form II (Part 1), or laboratory equivalent, are reviewed against 

the above mentioned criteria. If the ICV or CCV percent recoveries are outside the acceptance 
criteria, the following steps are taken to qualify the data: 

 
a. If the ICV and CCV percent recoveries are not within the control limits but are within the 

ranges of 75-89%, or 111-125% (CN, 70-84% or 116-130%; Hg, 65-79% or 121-135%), all 
results greater than the IDL are qualified as estimated (J). 

 
b. If the ICV and CCV percent recoveries are not within the control limits but are within the 

ranges of 111-125 % (CN, 116-130%; Hg, (121-135%), all non-detected results are not 
qualified. 

 
c. If the ICV and CCV percent recovery are not within the control limits, but are within the 

ranges of 75 to 89% (CN, 70 to 84%; Hg, 65 to 79%), all non-detected results are qualified as 
estimated (UJ). 

 
d. If the ICV and CCV percent recoveries are not within the control limit ranges of 75 to 89% 

(CN, 70 to 84%; Hg, 65 to 79%), all non-detected results are qualified as unusable (R). 
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Step 5  - Form XIV, or laboratory equivalent, is reviewed to verify that the CCVs were analyzed in the 
required intervals.  If they were not analyzed at the required intervals, all positive and non-
detected results are qualified as estimated (J) and (UJ), respectively. 

 
Step 6  - Form II (Part 2), or laboratory equivalent, is reviewed to verify that the CRDL standards are 

within the required control limits of +/-20% of the true value.  If the CRDL standard for ICP is 
not within +/-20% of the true value, positive results less than 3 times the CRDL and non-detects 
are qualified as estimated (J) and (UJ), respectively. 

 
E.  Blanks  
 

Criteria 
 
1.0 No contaminants should be present in the blank(s). 
 
1.1 For each matrix, for every 20 samples digested, or for each batch digested, a preparation blank must 

be analyzed. 
 
1.2 A calibration blank must be analyzed after every 10 samples or every 2 hours, whichever is more 

frequent. 
 

Action 
 
Qualification of sample results due to blank contamination is dependent on the conditions and origin of the 
blank.  No positive sample results are reported unless the concentration of the compound in the sample 
exceeds five times the amount in the blank.  No sample results are corrected by subtracting blank values.  
Specific qualifications of sample data are as follows:  

 
Step 1  - Review Form III, or laboratory equivalent, for all blanks within the data package. 
 
Step 2 - If a blank result if greater than two times the negative IDL, all non-detects are qualified as 

estimated (UJ). 
 
Step 3 - If an analyte is found in the blank but not in the sample, then the data are not qualified. 
 
Step 4  - When an analyte is detected in the sample and the sample concentration is less than five times the 

concentration detected in the associated blank, the data are qualified as non-detected (U).  
 
Step 5  - When a positive result is greater than the action level, the result is not qualified. 
 

Note: Any difference between the sample analyses and the related blank analyses which involve 
weights, volumes, or dilution factors, must be taken into account when the 5-times criteria is 
applied. 
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The following are examples of how qualifications apply to blank data: 
   

Example 1 (Step 4): When the sample result is less than the IDL but greater than the action level, positive 
results less than the action level are qualified as non-detect. 

 
Factor 5-times 

Blank Result 7 
PQL 5 
Action Level 35 
Sample Result 22 
Qualified Sample Result 22 U 

 
Example 2 (Step 5): When the sample result is greater than the IDL and the action level, no qualification is 

used. 
 

Factor 5-times 
Blank Result 10 
PQL 8 
Action Level 50 
Sample Result 70 
Qualified Sample Result 70 

 
F. ICP Interference Check Sample (ICS) 
 
 Criteria 
 

1.0 The ICS must be analyzed at the beginning and the end of each sample analysis run or a minimum of 
twice per 8-hour working shift, whichever is more frequent. 

  
1.1 The percent recovery for the ICS solution AB must be within the control limits of +/- 20% of the true 

value. 
 
 Note: Interferant Element Concentration Used for ICP Interference Check Sample 
 

Element Concentration (mg/L) 
Al 500 

Ca 500 

Fe 200 

Mg 500 
 

Action 
 
The following steps are performed to review the ICS for Tier II validation: 

 
Step 1  - Review Form XIV, or laboratory equivalent, to ensure the ICS is analyzed at the proper 

frequency. If the ICS is not analyzed at the correct frequency, detect and non-detected sample 
results are qualified as estimated (J) and (UJ), respectively. 
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Step 2  - Verify on the ICS recovery Form IV, or laboratory equivalent, that the percent recovery results for 
the ICS solution AB are within the control limits of 80 to 120%.  Also review Form I for 
concentrations of As, Ca, Mg, and Fe to confirm that they are a minimum of 50% of their 
respective levels in the ICS.  The following steps are taken in reviewing the data: 

 
a. If the ICS recovery for an element is greater than 120% and the reported sample results are 

non-detect, no qualification of the data is needed. 
 
b.  If the ICS recovery for an element is greater than 120% and the reported sample results are 

greater than the IDL, the affected data are qualified as an estimate (J). 
 

c. If the ICS recovery for an element is between 50 and 79% and the reported results are greater 
than the IDL, the affected data are qualified as an estimate (J). 

 
d. If the ICS recovery for an element is between 50 and 79% and the reported results are non-

detected, the affected data are qualified as an estimate (UJ). 
 

e. If the ICS recovery for an element is less than 50%, the sample results are qualified as 
unusable (R). 

 
Step 3  - When sample results greater than the IDL are reported for elements which are not present in the 

ICS solution, there is the possibility of false positives.  Sample results greater than two times the 
IDL with levels of interferents that are 50% or more of the levels found in the ICS solution are 
qualified as estimated (J). 

 
Step 4  - When negative sample results with an absolute value greater than two times the IDL are reported 

for elements which are not present in the ICS solution, there is the possibility of false negatives. 
When the levels of interferents for these samples are 50% or more of the levels found in the ICS 
solution, the sample results are qualified as estimated (UJ). 

 
G.  Matrix Spike (MS) Sample Analysis 
 

Criteria 
 
1.0 Samples identified as field blanks cannot be used for spiked sample analysis.  
 
1.1 Spike recoveries must be within the control limits of 75 to 125%.  However, the control limits do not 

apply when the sample concentration surpasses the spike concentration by a factor of four or more. 
 

1.2 If the MS recovery does not meet criteria, a post-digestion spike is required and reported on Form 5B, 
or laboratory equivalent, for ICP, Flame, Mercury, and Cyanide.  Post-digestion spikes are also 
required for all furnace analyses, but recoveries are reported on the raw data and are reviewed in a 
Tier III evaluation.  
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Action 
 
 The following steps are performed to review inorganic MS analysis for Tier II validation: 
 

Step 1  - MS recoveries are reviewed on Form V (Part 1), or laboratory equivalent.  If they are out of the 
control limits of 75 to 125% the following steps are taken: 

 
a. When the spike recovery is greater than 125% and the reported sample results are non-

detected, no qualification of data is needed. 
 
b. When the spike recovery is greater than 125% and the reported sample results are greater than 

the IDL, the data are qualified as estimated (J). 
 

c. When the spike recovery is less than 75% and the reported sample results are greater than the 
IDL, detected results are qualified as estimated (J) and one of the following steps will be 
taken:  (i) collecting and analyzing a new sample from the location in question; (ii) 
reanalyzing the existing sample; (iii) bias-correcting the sample result to 100% recovery; or 
(iv) if the result would have no significant effect on achieving the applicable Performance 
Standard, simply maintaining the qualifier in the database.  In the event that the sample result 
is bias-corrected, the uncorrected result will be further qualified as estimated/bias-corrected 
result available (JC) and the bias-corrected result will be presented in the “Notes” field of the 
Analytical Data Validation Summary (Attachment C-2). 

 
d. If the spike recovery is within the range of 30 to 74% and the sample results are non-detected, 

the data are qualified as estimated (UJ). 
 

e. If the spike recovery is less than 30% and the sample results are non-detected, the data are 
qualified as unusable (R). 

 
H. Duplicate Sample Analysis 
 

Criteria 
 
1.0 Samples identified as field blanks cannot be used for duplicate sample analysis.  
 
1.1  Control limit of < 20% for waters and < 35% for soils for the RPD are used for sample results greater 

than five times the PQL as presented in Table 5 of the FSP/QAPP. 
 
1.2  Control limit of < the PQL for waters and < 2 times the PQL for soils are used for sample values less 

than five times the PQL, including when only one sample value is greater than five times the PQL or 
when one sample is above the IDL and one is non-detected. 

 
1.3  Duplicate sample analysis must be prepared and analyzed for every 20 samples, for every batch 

digested, or for every matrix, which ever is more frequent. 
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Action  
 
Verify on Form V (Part 2), or laboratory equivalent, that the RPD for the duplicate samples analysis is 
within the above mentioned criteria.  If duplicate analysis results are outside the appropriate control 
windows, all sample results greater than the IDL for that analyte and the same matrix are qualified as 
estimated (J).    
 

I.  Field Duplicates  
 
Criteria  
 
1.0 For sample values greater than 5 times the PQL, control limits for the RPD for water matrices is < 

30% and < 50% for soils matrices.    
 
1.1 For sample values less than 5 times the PQL, the control limits of < 2 times the PQL for waters and    

< 4 times the PQL for soils will be used. 
 
Action 
 
Step 1  -  Calculate all the RPD values for positive results between the sample and the field duplicate. 
 
               Sample Result - Field Duplicate 
     Calculation:   RPD = -------------------------------------------- x 100 
              (Sample Result + Field Duplicate)/2 
 
Step 2  -  If duplicate analysis results are outside the appropriate control limits, all sample results greater 

than the IDL for that analyte and the same matrix are qualified as estimated (J).   
 

J.  Laboratory Control Sample Analysis (LCS) 
 
Criteria 
 
1.0 Aqueous LCS results must fall within the control limits of 80 to 120%.  For validation of the data the 

+/-20% limit will also apply to both antimony and silver. 
 
1.1 Solid LCS results must fall within the control limits established by the laboratory as presented on 

Form VII or the laboratory equivalent.  
  
1.2 LCS must be prepared and analyzed for every 20 samples, for every batch digested, or for every 

matrix, whichever is more frequent. 
 
Action 
 
2.0 The following steps are taken to evaluate the aqueous LCS: 
 

Step 1  - Review the Form VII or the laboratory equivalent for any analyte that is outside the control 
limits of 80 to 120%. 

 
Step 2  - If the LCS recovery for any analyte is greater than 120%, results greater than the IDL are 

qualified as estimated (J).    
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Step 3  - If the LCS recovery for any analyte is less than the lower control limit of 80%, sample 
results greater than the IDL are qualified as estimated (J) and one of the following steps will 
be taken:  (i) collecting and analyzing a new sample from the location in question; (ii) 
reanalyzing the existing sample; (iii) bias-correcting the sample result to 100% recovery; or 
(iv) if the result would have no significant effect on achieving the applicable Performance 
Standard, simply maintaining the qualifier in the database.  In the event that the sample 
result is bias-corrected, the uncorrected result will be further qualified as estimated/bias-
corrected result available (JC), and the bias-corrected result will be presented in the notes 
field of the data validation summary table. 

 
Step 4  - If the sample results are non-detects and the LCS recovery is greater than 120%, no 

qualification of the data is performed. 
 
Step 5  - If the sample results are non-detected and the LCS recoveries are within the control limits 

of 50 to 79%, the data are qualified as estimated (UJ). 
 
Step 6  - If the LCS recoveries for any analyte are less than 50%, the data for that analyte are 

qualified as unusable (R). 
 
2.1 The following steps are taken to evaluate the soil LCS: 
 

Step 1  - Review the Form VII, or laboratory equivalent, to identify any analyte that is outside the 
control limits established by the laboratory. 

 
Step 2  - If any solid LCS recoveries for any analyte are greater than the upper control limit 

established by the laboratory, all results greater than the IDL are qualified as estimated (J).   
 
Step 3  - If any solid LCS recoveries for any analyte are less than the lower laboratory established 

control limits, sample results greater than the IDL are qualified as estimated (J) and one of 
the following steps will be taken:  (i) collecting and analyzing a new sample from the 
location in question; (ii) reanalyzing the existing sample; (iii) bias-correcting the sample 
result to 100% recovery; or (iv) if the result would have no significant effect on achieving 
the applicable Performance Standard, simply maintaining the qualifier in the database.  In 
the event that the sample result is bias-corrected, the uncorrected result will be further 
qualified as estimated/bias-corrected result available (JC) and the bias-corrected result will 
be presented in the “Notes” field of the Analytical Data Validation Summary (Attachment 
C-2). 

 
Step 4  - If the LCS results are greater than the upper control limits and the sample results are non-

detected, no qualification of the data is needed. 
 
Step 5  - If the LCS results are less than the lower control limits and the sample results are non-

detected, the data are qualified as estimated (UJ). 
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K.  ICP Serial Dilution Analysis  
 
Criteria  
 
1.0 If the analyte concentration is sufficiently high (concentration in the original sample is at a minimum 

a factor of 50 times the IDL) the laboratory is required to report the results of a five-fold dilution.  
Results that do not agree within 10% of the original results are qualified with an “E” by the 
laboratory.  For the purposes of validation the criterion is 15%. 

 
1.1 A serial dilution is required for each matrix analyzed. 
 
1.2 If the sample used for the serial dilution had to be diluted for any elements to bring the result within 

the linear range of the instrument, another five-fold dilution is required for the evaluation of matrix 
interferences for that specific element. 

Action 
 
The following steps are performed to review ICP serial dilution for Tier II validation: 
  
Step 1  - Review the ICP serial dilution results on Form IX or the laboratory equivalent.  If the percent 

difference between the results is greater than 15% and the serial dilution results are greater than 
the initial sample results, the detected and non-detected results are qualified as estimated (J) and 
(UJ), respectively. 

 
Step 2  - If there is evidence of a negative interference, all positive sample results are qualified as estimated 

(J).    
 

L.  Detection Limits  
 
Criteria  
 
1.1 IDLs must be less than the PQL for all analytes. 
 
1.2 ICP or other methods may be used that do not have IDLs that are less than the PQLs only if all the 

sample results are greater than 5 times the IDL for that instrument. 
 
1.3 IDLs must be multiplied by the dilution factors and preparation factors before being reported on Form 

I, or laboratory equivalent. 
 
Action  
 
The following steps are taken when verifying detection limits for Tier II validation: 
 
Step 1  - On the Form I, or laboratory equivalent, correct any sample results that are not reported to the 

IDL or do not use the correct dilution/preparation factors.  
 
Step 2  - Any positive or non-detected results for As, Tl, Se, or Pb analyzed by ICP that are not greater than 

5 times the IDL are qualified as estimated (J).  
 



VO 

 
 BLASLAND, BOUCK & LEE, INC.  
 e n g i n e e r s  &  s c i e n t i s t s  C-13 
V:\GE_Pittsfield_General\Reports and Presentations\FSP-QAPP 2007\Vol III\164711324ValidAnnex-C.doc 

Inorganic Analytes
Revision #: 01 

Date:  December 27, 2001 

V. Tier III Validation Procedures 
 
Tier III validation of a data package consists of the steps mentioned above for a Tier I and Tier II validation 
plus review of the “raw data” and recalculation of approximately 10% of the sample results.  Furnace atomic 
absorption analysis and calibration raw data are also reviewed. 
 

A.  Calibration 
 
Criteria  
 
1.0 The initial calibration for atomic absorption analysis must contain three standards, one of which must 

be at the PQL. 
 
1.1 The correlation coefficient must be greater than or equal to 0.995 for the calibration of atomic 

absorption, mercury, and cyanide or other photometric determinations. 
 
Action 
 
The following steps are taken when verifying inorganic calibration for Tier III validation: 
 
Step 1  - Review the calibration raw data and Form XIII, or laboratory equivalent, to confirm that the curve 

for the analysis did include a standard at the PQL.  If there is not a standard at the PQL, all 
positive sample results up to two times the PQL and non-detected results are qualified as 
estimated (J) and (UJ), respectively. 

 
Step 2  - Evaluate the raw data of atomic absorption, mercury, and cyanide or other photometric 

determination and calculate the correlation coefficient.  If the correlation coefficient is less than 
0.995, then all results greater than the IDL and non-detects are qualified as estimated (J) and (UJ), 
respectively. 

 
B. Furnace Atomic Absorption 

 
Criteria  
 
1.0 For sample concentrations greater than the PQL, duplicate injections must agree within +/- 20% RSD, 

or Coefficient of Variation (CV), otherwise the sample must be reanalyzed once (two additional 
injections).  

 
1.1 Spike recoveries must be within the control limits of 85 to 115%. 
 
1.2 If the post-digestion spike recovery is not within the control limits of 85 to 115% and the sample 

absorbance is greater than 50% of the spike absorbance, the Method of Standard Additions is required.  
The sample must be spiked at 50, 100, and 150% of the sample absorbance.  
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Action 
 

The following steps are taken when reviewing the Furnace Atomic Absorption data: 
 
Step 1  - Review the duplicate injection values for RSD or CV.  If they are outside the required criteria 

specified in Section IV.A.1.0 and the sample was not reanalyzed once as required, all positive 
results are qualified as estimated (J). 

 
Step 2  - Review the spike recoveries.  If they are outside the required criteria mentioned in section 

IV.A.1.1, all positive results are qualified as estimated (J). 
 
Step 3  - Review the sample absorbance of the post-digestion spike and if the spike absorbance is greater 

than 50% the data are qualified as follows: 
 

a. If the furnace post-digestion spike recovery is not within 85 to 115% and the sample result is 
greater than the IDL, then the data are qualified as estimated (J).   

 
b. If the sample result is non-detected and the furnace post-digestion spike recovery is greater 

than 10% but less than 85%, then the data are qualified as estimated (UJ). 
 

c. If the furnace post-digestion spike recovery is less than 10%, then positive and non-detected 
results are qualified as unusable (R).   

Step 4  - If the Method of Standard Additions (MSA) is required, but was not performed, then the positive 
sample results are qualified as estimated (J). 

 
Step 5  - If any samples analyzed by MSA were not spiked at the correct levels, then the positive sample 

results are qualified as estimated (J). 
 
Step 6  - If the MSA correlation coefficient is less than 0.995, then the positive sample results are qualified 

as estimated (J). 
  

C. Sample Result Verification 
 
Criteria 
  
The quantitation of the analytes and the adjustment of the PQL for dilution and percent solids, must be 
recalculated for 10% of the data.  
 
Action  
 
If the criteria above have not been followed, then the laboratory will be contacted by the reviewer and the 
laboratory will be responsible for resolving any discrepancies and resubmission of results, if needed. 
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Validation Annex D 
 
Data Validation Procedures for Polychlorinated Dibenzo-p-Dioxins (PCDDs)/Polychlorinated Dibenzofurans 
(PCDFs) 
 
I. Introduction 
 
This standard operating procedure (SOP) describes the data validation procedures for an EPA Region I tiered 
review of the data for polychlorinated dibenzo-p-dioxins (PCDDs) and polychlorinated dibenzofurans (PCDFs) 
analyzed by EPA Method 8280 or 8290.  Data review procedures presented in this SOP are from the applicable 
quality control criteria specified in the following documents: 
 

• Region I Tiered Organic and Inorganic Data Validation Guidelines, EPA Region I, July 1, 1993. 
 

• The Analysis of Polychlorinated Dibenzo-p-dioxins and Polychlorinated Dibenzofurans by High 
Resolution Gas Chromatography/High Resolution Mass Spectrometry (HRGC/HRMS), EPA Method 
8290. 

 
• National Functional Guidelines for Dioxin/Furans Data Validation, Draft Revision DFLM01.1, 

January, 1996 
 

• EPA Contract Laboratory Program, Statement of Work for the Analysis of PCDDs/PCDFs, Revision 
DFLM01.1, September 1991 

 
II. EPA Region I Tiered Validation Procedures 
 
All PCDD/PCDF analytical data will be validated to a Tier I level following the procedures presented in the 
Region I, EPA-New England Data Validation Functional Guidelines for Evaluating Environmental Analyses 
(July 1996, revised December 1996) and the Region I Tiered Organic and Inorganic Data Validation Guidelines 
(EPA guidelines).  The basic Tier I review consists of a completeness evidence audit to ensure that all laboratory 
data and documentation are present.  Additionally, for projects subject to this QAPP, the Tier I review will be 
modified and expanded to include a number of elements of Tier II review, including review of each sample 
delivery group (SDG) to identify data deficiencies that may potentially result in qualification of the data (e.g., 
systematic deviations such as low calibration response factors.)  Based on this modified Tier I review, a subset 
of the data will be identified for additional Tier II review.  If QA/QC deviations are identified during the 
modified Tier I review, those deviations will be addressed in the Tier II review.  Otherwise, a minimum of 25% 
of the data will be chosen at random to be subjected to a Tier II review, which will consist of the Tier I 
completeness evidence audit and review of all data package summary forms for identification of QA/QC 
parameter deviations.  The Tier II data review will be used to identify and evaluate systematic QA/QC 
deficiencies that may affect any or all of the sample data presented in a specific data package.  The Tier II data 
validation also includes an evaluation of field duplicate Relative Percent Difference (RPD) compliance.  
Additional Tier II review and Tier III (recalculation of sample results) review may also be performed for a larger 
portion of the data set, if required, to fully resolve data usability limitations identified during the modified Tier I 
data review and initial Tier II review for 25% of the data chosen at random. 
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The tiered data validation procedures consisting of modified Tier I review for all data, Tier II review of 25% of 
the data, and additional Tier II and Tier III review, as required, will be used to evaluate compliance of each data 
set with the project-specific data quality objectives.  The procedures presented in the following sections will be 
used to perform the Tier I, Tier II, and Tier III data validation reviews.  Qualification of analytical data will also 
be performed, if required, as specified in the data validation protocols presented below. 
 
III. Tier I Validation Procedures 
 
Tier I validation of a data package consists of verifying that all raw data and forms are included and complete.  
A data validation summary spreadsheet (in the form presented  in Attachment D-1) is prepared to document the 
data review.  The following steps are taken to complete a Tier I validation: 
 

Step 1  - Review the laboratory case narrative. During review of the case narrative, if any deviations 
warrant a more extensive validation procedure, a Tier II review would be initiated to evaluate 
potential data use limitations. 

 
Step 2  - Compare the chain-of-custody and the sample traffic reports.  If there are any inconsistencies or if 

they are incomplete, then contact the laboratory for resolution. 
 
Step 3 - Verify that all forms are present and complete.  If any of the forms are not in the data package 

contact the laboratory for a resubmission.  
 
Note:  If frequent or severe quality control deviations are present on the above-mentioned forms, a more 

extensive validation procedure may be warranted.  Based on the reviewer’s judgement, Tier II or 
Tier III review may be warranted to fully evaluate the usability of the data. 

 
Step 4  - Verify that the following raw data is provided for each sample and associated QA/QC samples in 

the data package.  Contact the laboratory to obtain missing data: 
 

• Case Narrative 
• Chain-of-Custody Forms 
• Traffic Reports 
• QA Sample Summary Forms 
• Instrument Calibration Summary Forms 
• Instrument Run Logs 
• Sample Preparation Logs 
• Instrument/Method Detection Limits 
• Standards Preparation Logs 
• Supporting (raw) Data 

 
Step 5  - With a blue ink pen, record on the first page of the data package: the validation level, date, and 

reviewer’s initials. 
 
In addition to these steps, as discussed above, the Tier I review of data packages for projects subject to this 
QAPP will be expanded to include some elements of Tier II review, including review of the data packages 
to identify QA/QC deficiencies that may require qualification of the data. 
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IV. Tier II Validation Procedures 
 
Tier II validation of a data package consists of the steps mentioned above for a Tier I review plus review of the 
data package for identification of QA/QC deviations.  Tier II validation does not include review of the “raw 
data” or recalculation of sample results.  Sample qualification is performed (if required) following EPA 
Guidelines.    
 
A.  Data Qualifiers 
 
All data qualified due to QA/QC deviations will be clearly marked on a copy of Form I’s, or laboratory 
equivalent, with a blue ink pen. The laboratory qualification is lined out and the reviewer’s qualification placed 
next to it. The date and the initials of the reviewer will also be placed on Form I.  Below is a list of qualifiers to 
be used. 
 

J  The compound or analyte was positively identified, but the associated numerical value is an 
estimated concentration.  This qualifier is used when the data evaluation procedure identifies a 
deficiency in the data generation process.  This qualifier is also used when a compound or analyte is 
detected at estimated concentrations less than the practical quantitation limit (PQL).  (When this 
qualifier is used in combination with the letter C -- i.e., JC -- that indicates that the sample result is 
an estimated concentration due to certain QC deficiencies and that a bias-corrected result is 
available, as discussed further below.) 

 
U  The compound or analyte was analyzed for, but was not detected.  The sample quantitation limit is 

presented and adjusted for dilution and (for solid samples only) percent moisture.  For consistency 
with the database and summary tables prepared from the data, non-detected sample results are 
displayed as ND(PQL) as presented in Attachment D-1. 

 
UJ The compound or analyte was not detected above the reported sample quantitation limit.  However, 

the reported limit is approximate and may or may not represent the actual level of quantitation.  For 
consistency with the database and summary tables prepared from the data, non-detected sample 
results are displayed as ND(PQL) J as presented in Attachment D-1. 

 
R  Indicates that the previously reported detection limit or sample result has been rejected due to a 

major deficiency in the data generation procedure.  The data should not be used for any qualitative 
or quantitative purposes. 

 
B  The compound or analyte was positively identified in the sample as well as in the associated blank 

sample.  The detected sample concentration may be due in part or whole to contamination that 
occurred during sample handling and preparation. 

 
B.  Holding Times 
 

Criteria  
 
Samples (waters or soils) and extracts must be preserved at 4° centigrade. Specific holding times for each 
analysis and sample type are presented in Table 8-2 of the QAPP. 
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Action  
 
The following steps are performed for the validation of data due to holding times: 
 
Step 1  - Establish the holding time by comparing the sampling date on the chain-of-custody form with the 

dates of analysis and/or extraction on Form I.  The chain-of-custody form is also reviewed to 
determine if the samples were properly preserved. 

Step 2  - If the holding times are exceeded by less than 24 hours, then no qualification of data is needed. 
 
Step 3  - If the holding times are exceeded by more than 24 hours but less than 14 days, all detected results 

are qualified as estimated (J) and the non-detected compounds are qualified as estimated (UJ). 
 
Step 4  - If the holding times are exceeded by more than twice the specified holding time, then all the 

results are qualified as unusable (R). 
 
C.  Percent Moisture Content  
 

Criteria 
 
Soil/sediment/solid sample results must be adjusted for percent solids, and must have percent solids greater 
than 30%. 
 
Action 
 
The following steps are performed by reviewing the sample result summary form during the validation of 
percent solids data: 
 
Verify that the percent solids of soil/sediment/solid samples are greater than 30%. 

 
a. Soil/sediment/solid sample results with a percent solids of less than 10% are qualified as unusable 

(R). 
 
b. Detected and non-detected soil/sediment/solid sample results with percent solids within the range 

of greater than 10% to less than 30% are qualified as estimated (J) and unusable (R), respectively. 
 
D.  Window Defining Mix (WDM) 
 

Criteria 
 
The WDM must be analyzed at the following frequency: 
 
1.0 Before an initial calibration on each instrument and GC column used for analysis. 
 
1.1 Each time adjustments or instrument maintenance activities are performed that may affect retention 

times. 
 
1.2 Any time retention times of either the 13C12-1234-TCDD or 13C12-123789-HxCDD recovery standards 

in any analysis vary by more than 10 seconds from its retention time in the most recent continuing 
calibration standard. 
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Action 
 
The following steps are performed to review WDM for Tier II validation: 
 
Step 1  - Review Form V PCDD-3, or laboratory equivalent, and verify the WDM was analyzed at the 

correct frequency. 
 
Step 2  - If the WDM was not analyzed at the mandated frequency, yet the calibration standards meet the 

specifications, the data are not qualified.  If the initial and continuing calibration meet the 
specified criteria, it is assumed that this deviation has not affected the data.    

 
E.  Chromatographic Resolution 
 

Criteria  
 
The resolution criteria must be evaluated using measurements made on the Selected Ion Current Profile 
(SICP) for the appropriate ions for each isomer. 
 
1.0 For analyses on a DB-5 (or equivalent) GC column, the chromatographic resolution is evaluated by 

the analysis of the CC3 standard during both the initial and the continuing calibration procedures.  
 
1.1 The isomers 13C12-2378-TCDD and 13C12-1234-TCDD chromatographic peak separation must be 

resolved with a valley less than or equal to 25%. 
 
1.2 The isomers 123478-HxCDD and 123678-HxCDD chromatographic peak separation must be resolved 

with a valley less than or equal to 50%. 
 
1.3 For analyses on an SP-2331 (or equivalent) GC column, the chromatographic resolution is evaluated 

before the analysis of any calibration standards by the analysis of a commercially available standard.  
 
1.4 The isomers 1478-TCDD and 2378-TCDD chromatographic peak separation must be resolved with a 

valley less than or equal to 25%. 
 
1.5 The isomers 2378-TCDD and (1237/1238)-TCDD chromatographic peak separation must be resolved 

with a valley less than or equal to 25%. 
 

Action  
 
The following steps are performed in evaluating chromatographic resolution for Tier II validation: 
 
Step 1  - Review Form V PCDD-2, or laboratory equivalent, to verify that the percent valley criterion has 

been met. 
 
Step 2  - If the resolution criteria for TCDD are not met, all positive results for Tetras, Pentas, and Hexas 

(both dioxin and furan) are qualified as estimated (J).  No qualification is needed for non-detected 
results. 

 
Step 3  - If the resolution criteria for HxCDD are not met, all positive results for Hexas (both dioxin and 

furan) are qualified as estimated (J).  No qualification is needed for non-detected results. 
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F.  GC/MS Initial Calibration 
 

Criteria 
 
1.0 Before any sample analysis is conducted, a five-point calibration must be performed. 
 
1.1 All PCDD/PCDF peaks, including the labeled internal and recovery standards, in all solutions must 

meet the +/- 15% theoretical abundance ratio criteria, listed on Form VI PCDD-2, or laboratory 
equivalent. 

   
1.2 The percent Relative Standard deviation (%RSD) calculated from the five Relative Response Factors 

(RRFs) for the unlabeled and labeled PCDDs/PCDFs must not be greater than 15%. 
 
Action 
 
The following steps are performed in evaluating the initial calibration for Tier II validation: 
 
Step 1  - Review Form VI PCDD-1 and Form VI PCDD-2, or laboratory equivalents, to verify that the 

initial calibration criteria mentioned above has been satisfied. 
 
Step 2  - If there was no five-point calibration preceding sample analysis, then all the results are rejected 

(R). 
 
Step 3  - Review Form VI PCDD-2, or laboratory equivalent, to determine if any labeled or unlabeled 

isomer is outside the ion abundance ratio, theoretical window.  
 

a. If the ion ratio falls between 16 and 20%, all non-detected results associated with that initial 
calibration are qualified as estimated (UJ).   

 
b. If the ion ratio is greater than +/- 20%, all non-detected results associated with that initial 

calibration are qualified as unusable (R).   
 

Step 4  - Review Form VI PCDD-1, or laboratory equivalent, to determine if the %RSD criterion has not 
been met: 

 
a. If the %RSD is greater than 20%, but less than 30%, detected and non-detected sample results are 

qualified as estimated (J) and (UJ), respectively. 
 
b. If the %RSD is greater than 30%, detected and non-detected results are rejected (R). 

 
G.  GC/MS Continuing Calibration 
 

Criteria 
 
1.0 The continuing calibration standard should be analyzed at the beginning of each 12-hour period. 
 
1.1 All PCDD/PCDF peaks, including the labeled internal and recovery standards, in all solutions must 

meet the +/- 15% theoretical abundance ratio criteria, listed on Form VII PCDD-1, or laboratory 
equivalent. 
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1.2 The measured RRF of each analyte and internal standard in the continuing calibration standard must 
be within +/- 30% of the mean RRF from the initial calibration. 

 
Action 

 
The following steps are performed in evaluating the initial calibration for Tier II validation: 

Step 1 - Review Form VII PCDD-1 and Form VII PCDD-2, or laboratory equivalents, to verify that the 
continuing calibration criteria mentioned above has been satisfied. 

 
Step 2  - Verify that continuing calibrations were analyzed at the required frequency by reviewing Form V 

PCDD-3, or laboratory equivalent. 
 
Step 3  - If any analyte(s) failed the ion abundance ratio for the continuing calibration standard, all non-

detected results are qualified as rejected (R) and all detected results are qualified as estimated (J).    
 
Step 4  - Review Form VII PCDD-1, or laboratory equivalent, to determine if the percent difference (%D) 

criterion has not been met. 
 

a. If the %D is between 30 and 50%, detected and non-detected sample results are qualified as 
estimated (J) and (UJ), respectively. 

 
b. If the %D is greater than 50%, all detected and non-detected results are qualified as rejected 

(R). 
 
H.  Method Blank Analysis 
 

Criteria 
 

1.0 No contaminants should be present in the blank(s).  
 
1.1 A method blank must be analyzed for each GC/MS system used to analyze that specific group or set 

of samples. 
 
1.2 Internal standard recovery must be between 25 to 150%. 

 
Action 
 
The following steps are performed in evaluating the method blank analysis for Tier II validation: 
 
Step 1  - Review Forms I and IV PCDD or laboratory equivalent and verify that blanks were analyzed at 

the appropriate frequency described above and that the blanks were free of contamination.  
 
Step 2  - If a target compound is found in the blank, but not in the sample, no qualification of the data is 

performed. 
 
Step 3  - Any compound that is detected in the sample (except OCDD and OCDF) and in the related 

method blank, is qualified with a “B” if the sample concentration is less than the five times the 
blank concentration.  OCDD and OCDF are qualified with a “B” when the sample result is less 
than 10 times the blank concentration. 
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Step 4  - When the blank analysis involves internal standard recoveries out of control, the related sample 
data are reviewed and qualified in the following manner: 

 
a. If the sample data do not contain any internal standards out of control, then the data are not 

qualified. 
 
b. If the sample data contain internal standards out of control, then all detected and non-detected 

sample results for compounds quantitated using that internal standard are qualified as 
estimated (J) and (UJ), respectively.  

 
I.  Matrix Spike Analysis 
 

Criteria 
 

1.0 For each SDG, the laboratory must prepare a spiked sample for each matrix and concentration level 
that occur in the SDG. 

 
1.1 The recovery of each spiked analyte must be between 50-150%. 

 
Action 
 
The following steps are performed in evaluating the matrix spike analysis for Tier II validation: 
 
Step 1  - Review the extraction log and Form V PCDD-3, or laboratory equivalent, verify that matrix spike 

analysis was analyzed at the appropriate frequency described above.  If the frequency was not in 
compliance, the laboratory will be contacted for a written explanation. 

 
Step 2  - Evaluate Form III PCDD-1, or laboratory equivalent, if the recovery results are not within the 

control limits, the following steps are taken to qualify the data: 
 

a. If the recovery results are greater than the upper control limit, the detected results for that 
class of compounds in the unspiked sample are qualified as estimated (J). 

 
b. If the recovery results are below the lower control limit presented in Table 5, the detected 

results for this compound are qualified as estimated (J) and one of the following steps will be 
taken:  (i) collecting and analyzing a new sample from the location in question; (ii) 
reanalyzing the existing sample; (iii) bias-correcting the sample result to 100% recovery; or 
(iv) if the result would have no significant effect on achieving the applicable Performance 
Standard, simply maintaining the qualifier in the database.  In the event that the sample result 
is bias-corrected, the uncorrected result will be further qualified as estimated/bias-corrected 
result available (JC), and the bias-corrected result will be presented in the notes field of the 
data validation summary table. 

 
c. If the recovery is less than 25%, but greater than 10%, the non-detects for that class of 

compound in the unspiked sample are qualified as estimated (UJ) 
 
d. If the recovery result is less than 10%, the non-detects for that class of compound in the 

unspiked sample are qualified as rejected (R). 
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J.  Duplicate Analysis 
 

Criteria 
 
1.0 For each SDG, the laboratory must prepare a duplicate sample for each matrix in the SDG. 
 
1.1 The RPD of any detected analyte must be less than or equal to 50%. 
Action 
 
The following steps are performed in evaluating the duplicate analysis for Tier II validation: 
 
Step 1  - Review the extraction log and Form V PCDD-3, or laboratory equivalent, verify that duplicate 

analyses were extracted and analyzed at the appropriate frequency as described above.  If the 
frequency was not in compliance, the laboratory will be contacted for a written explanation. 

 
Step 2  - Evaluate Form IV PCDD-1, or laboratory equivalent, if RPD results are greater than 50%.  

Qualify all positive sample results for that compound in the SDG as estimated (J). 
 
K.  Internal Standard (IS) and Cleanup Standard Recoveries 
 

Criteria 
 
The percent recovery of any IS in the original sample, prior to any dilutions, must be within 25 to 150%.  
When the percent recovery is not within these control limits, re-extraction and re-analysis of the affected 
sample is required. 
 
 Action 
 
The following steps are performed in evaluating the IS and cleanup standard recoveries analysis for Tier II 
validation: 
 
Step 1  - Review the extraction log and Form I, or laboratory equivalent, verify that the IS recoveries are 

within the control limits of 25 to 150%. 
 
Step 2  - If internal standard and/or cleanup standard recoveries are outside the control limits and re-

analysis was not completed, the laboratory will be contacted for a written explanation. 
 
Step 3  - If an IS recovery is greater than 150%, then all detected results associated with that internal 

standard are qualified as estimated (J). 
 
Step 4  - If an internal standard recovery is less than 25%, the detected sample results quantitated using 

that IS are qualified as estimated (J) and one of the following steps will be taken:  (i) collecting 
and analyzing a new sample from the location in question; (ii) reanalyzing the existing sample; 
(iii) bias-correcting the sample result to 100% recovery; or (iv) if the result would have no 
significant effect on achieving the applicable Performance Standard, simply maintaining the 
qualifier in the database.  In the event that the sample result is bias-corrected, the uncorrected 
result will be further qualified as estimated/bias-corrected result available (JC), and the bias-
corrected result will be presented in the notes field of the data validation summary table. 
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Step 5  - If an internal standard recovery is less than 25%, non-detected sample results associated with that 
internal standard are qualified as estimated (UJ). 

 
Step 6  - If an internal standard recovery is less than 10%, all non-detected sample results associated with 

that internal standard are qualified as unusable (R). 
 
L.  Sample Dilutions 
 

Criteria 
 
A dilution is required when the concentration of any PCDD/PCDF is greater than the calibration range.  
 
Action 
 
Review Form I PCDD-1, or laboratory equivalent, to determine if any of the sample results are greater than 
the calibration range, the sample results are qualified as estimated (J). 

 
V. Tier III Validation Procedures 
 
Tier III validation of a data package consists of the steps mentioned above for a Tier I and Tier II validation plus 
review of the “raw data” and recalculation of approximately 10% of the sample results. The Instrument 
Sensitivity, Initial and Continuing Calibration, Compound identification, Toxicity Equivalency Factor, Column 
Confirmation, Sample Dilution, Sample Reanalysis, Estimated Detection Limits, Estimated Maximum Possible 
Concentration, are also reviewed. 
 
A.  Instrument Sensitivity 

 
Criteria 
 
The CC1 solution analyzed at the end of the twelve-hour period must meet the following criteria: 
 
1.0 The absolute retention time of the recovery standards, 13C12-1234-TCDD and 13C12-123678-

HxCDD, must not change more than 10 seconds between the initial CC3 analysis and the analysis of 
the CC1 at the end of the sequence. 

 
1.1 All the analytes in the CC1 solution must meet the ion abundance ratio criteria listed below: 

 
Table BB-1 

 

Analyte Selected 
Ions 

Theoretical 
Ion Abundance Control Limits 

TCDD  320/322 0.77 0.65 - 0.89 

PeCDD  356/358 1.55 1.24 -1.86 
HxCDD  390/392 1.24 1.05 - 1.43 
HpCDD  424/426 1.04 0.88 - 1.20 
OCDD  458/460 0.89 0.76 - 1.02 
TCDF  304/306 0.77 0.65 - 0.89 
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Analyte Selected 
Ions 

Theoretical 
Ion Abundance Control Limits 

PeCDF 340/342 1.55 1.24 - 1.86 
HxCDF  374/376 1.24 1.05 - 1.43 
HpCDF  408/410 1.04 0.88 - 1.20 
OCDF  442/444 0.89 0.76 - 1.02 
Internal Standards     
13C12-1234-TCDD  332/334 0.77 0.65 - 0.89 

13C12-123678-HxCDD  402/404 1.24 1.05 - 1.43 
13C12-OCDD  470/472 0.89 0.76 - 1.01 
13C12-2378-TCDF  316/318 0.77 0.65 - 0.89 
13C12-1234678-HpCDF 420/422 1.04 0.88 - 1.20 

Recovery Standards     
13C12-1234-TCDD  332/334 0.77 0.65 - 0.89 
13C12-123789-HxCDD  402/404 1.24 1.05 - 1.43 

 
1.2 The CC1 solution signal to noise (S/N) ratio of the chromatogram shall be greater than 2.5 for the 

unlabeled PCDD/PCDF and greater than 10.0 for the labeled internal and recovery standards.  The 
percent recovery of the internal standards should be within the control limits of 25 to 150%. 

 
Action  
 
The following steps are performed in evaluating the instrument sensitivity for Tier III validation: 
 
Step 1  - Compare the retention time (RT) of the recovery standards from the chromatographs and 

quantitation reports of CC3 and CC1.  If the RT changes more than +/- 10 seconds, samples 
analyzed since the last acceptable CC3 standard will be re-analyzed, if the sample has not been 
destroyed.  If the sample has been destroyed, the sample results are qualified as rejected (R). 

 
Step 2  - If the standard’s ion abundance ratios are not within the control limits presented in Table BB-1, 

then all non-detected sample results since the last acceptable CC3 are qualified as rejected (R). 
 
Step 3  - If the S/N is less than 2.5 for the two quantitation ions, then all non-detected sample results 

analyzed since the last acceptable CC1 are qualified as rejected (R).  
 
B.  GC/MS Initial Calibration 
 

Criteria 
 
1.0 All calibration solution retention times for each isomer must fall within the appropriate retention time 

windows established by the window defining mix.  The absolute retention time of the recovery 
standards, 13C12-1234-TCDD and 13C12-123678-HxCDD, must not change more than 10 seconds 
between the initial CC3 analysis and the analysis of the CC1 at the end of the sequence. 
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1.1 All calibration solution S/N ratios must be greater than 2.5 for the unlabeled PCDD/PCDF ions, and 
greater than 10 for the internal standard and recovery standard ions.   

 
Action 
 
The following steps are completed when evaluating the initial calibration by reviewing the raw data for 
each standard for Tier III validation: 
 
Step 1  - If the recovery standards drift more than +/-10 seconds from the initial CC3 analysis, all detected 

and non-detected sample results are qualified as rejected (R).  
 
Step 2  - If the quantitation ions and the confirmation ion do not maximize within +/-2 seconds for the 

labeled and unlabeled standards, non-detected sample results are qualified as rejected (R). 
 
Step 3  - For instrument sensitivity evaluation, follow the steps in Section IV.A. 
 

C. GC/MS Continuing Calibration 
 
Criteria 
 
1.0 Retention times of each isomer must fall within the appropriate retention time windows established by 

the window defining mix.  The absolute retention time of the recovery standards, 13C12-1234-TCDD 
and 13C12-123678-HxCDD, must not change by more than 10 seconds between the initial CC3 analysis 
and the analysis of the CC1 at the end of the sequence. 

 
1.1 For the CC3 calibration solution the S/N ratio must be greater than 2.5 for the unlabeled PCDD/PCDF 

ions, and greater than 10 for the internal standard and recovery standard ions.   
 
1.2 The percent recovery of the internal standards should be within 25 to 150%.   
 
Action 
 
The following steps are done in evaluating the continuing calibration by reviewing all the raw data of the 
CC3 standard for Tier III validation: 
 
Step 1  - If the recovery standards drift by more than +/-10 seconds from the CC3 analysis, all detected and 

non-detected sample results are qualified as rejected (R).  
 
Step 2  - If the quantitation ions and the confirmation ion do not maximize within +/-2 seconds for the 

labeled and unlabeled standards, non-detected sample results are qualified as rejected (R). 
 
Step 3  - For instrument sensitivity evaluation, follow the steps in Section IV.A. 
 
Step 4  - If the percent recovery of the internal standards are not within the control limits of 25 to 150%, all 

detected and non-detected sample results are qualified as estimated (J) and (UJ), respectively.  
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D. Identification Criteria 
 
Criteria 
 
1.0 The absolute Retention Times (RTs) of the recovery standards must not shift by more than +/- 10 

seconds from their retention times in the continuing calibration standard.  
 
1.1 The absolute RT at the maximum peak height of the 2378-substituted isomer must be within -1 to +3 

seconds of the RT of the corresponding labeled internal or recovery standard. 
 
1.2 The relative retention time (RRT) of the 2378-substituted isomer must be within 0.05 RRT units of 

the RRT established during the continuing calibration.  
 
 1.3 The retention time of non-2378-substituted compounds (tetra - hepta), must be within the RT 

windows established by the window defining mix for the corresponding homologue, +/- 10 seconds. 
 
1.4 The two quantitation ions and the confirmation ion for the analytes detected must maximize 

concurrently (+/- 2 seconds).  This also is a requirement for the internal standards and recovery 
standards. 

 
1.5. The sample peak areas for quantitation ions must meet the +/- 15% theoretical abundance ratio criteria 

listed in Table BB-1. 
 
1.6 The integrated ion current for each analyte must be at least 2.5 times background noise and the 

detector must not be saturated.  The internal standard ions must be at least 10 times the background 
noise and must not have saturated the detector.  The percent recovery of the internal standards should 
be within 25 to 150%. 

 
Action 
 
The following steps are taken in evaluating the identification of the compounds by reviewing all the sample 
raw data for Tier III validation: 
 
Step 1  - If the retention time criteria is not met and a detected result has been reported, then the result is 

lined out and a non-detected result will be recorded. 
 
Step 2  - If the quantitation ions and confirmation ion do not maximize within +/- 2 seconds, then the result 

is lined out and a non-detected result will be recorded. 
 
Step 3  - If the quantitation ions do not meet the signal-to-noise criteria, then the result is lined out and a 

non-detected result will be recorded. 
 
Step 4  - If the ion abundance criteria are not met, but the abundances are within the +/- 15% to 25% ion 

ratio window, the sample results are qualified as estimated (J).  Any sample result with an ion 
abundance greater than +/- 25% is qualified as rejected (R). 

 



VO 

 
 BLASLAND, BOUCK & LEE, INC.  
 e n g i n e e r s  &  s c i e n t i s t s  D-14 
V:\GE_Pittsfield_General\Reports and Presentations\FSP-QAPP 2007\Vol III\164711324ValidAnnex-D.doc 

Dioxins/Furans
Revision #: 01 

Date:  December 27, 2001 

E. Toxicity Equivalency Factor (TEF) and Second Column Confirmation 
 
Criteria 
 
1.0 For each 2378-substituted isomer positively identified in the sample, the TEF from Form I PCDD-2 is 

multiplied by the concentration to give the TEF-adjusted concentration. 
 
1.1 When the TEF is greater than 0.7 ppb in soil/sediment or 7 ppt in water, secondary column 

confirmation is required. 
 
Action 
 
The following steps are taken in evaluating the TEF and second Column Confirmation by reviewing Form I 
PCDD-2, Form II PCDD-3, or laboratory equivalent, and sample raw data for Tier III validation: 
  
Step 1  - Review approximately 10% of the TEF calculations. If any discrepancies in the calculations are 

found, then the laboratory will be contacted and the sample results will be resubmitted. 
 
Step 2  - Verify that secondary column confirmation has been performed when needed.  If it has not been 

done, the laboratory will be contacted to conduct the secondary column confirmation if the sample 
has not been destroyed. 

 
F. Sample Dilution 

 
Criteria 
 
1.0 When a sample is diluted, the sample results are quantified using the internal standard if the recovery 

is greater than or equal to 10%. 
 
1.1 When a sample is diluted, the sample results are quantified using the recovery standards for target 

compounds associated with the internal standard, if the recovery is less than 10%. 
 
Action 
 
The following steps are taken in evaluating the sample dilution raw data for Tier III validation: 
 
Step 1  - Review the diluted sample data.  If the recovery of the internal standard is less than 10% but all 

the other internal standard criteria are met, then the sample results are recalculated using the 
internal standards.  

 
G. Sample Re-analysis 

 
Criteria 
 
1.0 If any internal standard or the cleanup standard is outside the control limits of 25 to 150%, then re-

extraction and re-analysis are required.  
 
1.1 In instances where the internal standards and cleanup standard are not present with at least a 10:1 S/N 

ratio at their respective m/z, then re-extraction and re-analysis are required.  
 



VO 

 
 BLASLAND, BOUCK & LEE, INC.  
 e n g i n e e r s  &  s c i e n t i s t s  D-15 
V:\GE_Pittsfield_General\Reports and Presentations\FSP-QAPP 2007\Vol III\164711324ValidAnnex-D.doc 

Dioxins/Furans
Revision #: 01 

Date:  December 27, 2001 

1.2 Samples with positive results that are associated with a contaminated method blank and any samples 
that contain peaks that do not meet all qualitative identification criteria related to the method blank 
should be re-extracted and re-analyzed.  

 
Action 
 
The following steps are taken in evaluating the sample re-analysis raw data for Tier III validation: 
 
Step 1  - If sample re-analysis is required by the criteria above, the original sample analysis and re-analysis 

will be compared and the best analysis will be reported.  
H. Estimated Detection Limit (EDL) and Estimated Maximum Possible Concentration (EMPC) 

 
Criteria 
 
For each non-detected sample result, an EDL is calculated.  The EMPC is a value applied to a sample when 
the S/N ratio is at least 2.5 for both quantitation ions, but ion abundance criteria are not met.  
Approximately 10% of these sample results will be recalculated. 
 
Action 
 
If the EDL and EMPC are calculated incorrectly, the laboratory will be contacted and the laboratory will be 
responsible for resubmission of the reported sample results.  
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Validation Annex E 
 
Data Validation Procedures for Conventional Parameters Analytes 
 
I. Introduction 
 
This standard operating procedure (SOP) describes the data validation procedures for a USEPA Region I tiered 
review of data for conventional parameters (as defined in Section 4.2.2 of the FSP/QAPP) analyzed by Standard 
Methods for the Examination of Water and Wastewater and EPA Methods 100, 300, and 400 series.  Data 
review procedures presented in this SOP were developed from the applicable quality control criteria specified in 
the following documents: 
 
• Region I Tiered Organic and Inorganic Data Validation Guidelines, USEPA Region I, July 1, 1993. 
 
• Region I Laboratory Data Validation Functional Guidelines for Evaluating Inorganics Analyses, USEPA 

Region I, June 13, 1988 (Modified February 1989). 
 
• Standard Methods for the Examination of Water and Wastewater, 18th ed. 
 
• USEPA Contract Laboratory Program, Statement of Work for the Inorganics Analysis, Revision OLM0.1.9, 

July 1993 
 
• Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846, 3rd Edition, USEPA, 

September 1986 and subsequent revisions. 
 
• Methods for Chemical Analysis of Water and Wastes, USEPA, EPA 600/4-79-020, March 1979 and 

subsequent revisions. 
 
II. USEPA Region I Tiered Validation Procedures 
 
All analytical data on conventional parameters will be validated to a Tier I level following the procedures 
presented in the Region I, EPA-New England Data Validation Functional Guidelines for Evaluating 
Environmental Analyses (July 1996, revised December 1996) and the Region I Tiered Organic and Inorganic 
Data Validation Guidelines (USEPA guidelines).  The basic Tier I review consists of a completeness evidence 
audit to ensure that all laboratory data and documentation are present.  Additionally, for projects subject to this 
FSP/QAPP, the Tier I review will be modified and expanded to include a number of elements of Tier II review, 
including review of each sample delivery group (SDG) to identify data deficiencies that may potentially result in 
qualification of the data (e.g., systematic deviations such as low calibration response factors.)  Based on this 
modified Tier I review, a subset of the data will be identified for additional Tier II review.  If QA/QC deviations 
are identified during the modified Tier I review, those deviations will be addressed in the Tier II review.  
Otherwise, a minimum of 25% of the data will be chosen at random to be subjected to a Tier II review, which 
will consist of the Tier I completeness evidence audit and review of all data package summary forms for 
identification of QA/QC parameter deviations.  The Tier II data review will be used to identify and evaluate 
systematic QA/QC deficiencies that may affect any or all of the sample data presented in a specific data 
package.  The Tier II data validation also includes an evaluation of field duplicate relative percent difference 
(RPD) compliance.  Additional Tier II review and Tier III (recalculation of sample results) review may also be 
performed for a larger portion of the data set, if required, to fully resolve data usability limitations identified 
during the modified Tier I data review and initial Tier II review for 25% of the data chosen at random. 
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The tiered data validation procedures consisting of modified Tier I review for all data, Tier II review of a 
minimum of 25% of the data, and additional Tier II and Tier III review, as required, will be used to evaluate 
compliance of each data set with the project-specific data quality objectives.  The procedures presented in the 
following sections will be used to perform the Tier I, Tier II, and Tier III data validation reviews.  Qualification 
of analytical data will also be performed, if required, as specified in the data validation protocols presented 
below. 
 
III. Tier I Validation Procedures 
 
Tier I validation of a data package consists of verifying that all raw data and forms are included and complete.  
In the event that data packages are determined to be incomplete, missing information will be requested from the 
laboratory.  A data validation summary spreadsheet (in the form presented in Attachment E-1) will be prepared 
to document the data review.   The following steps are taken to complete a Tier I validation: 
 

Step 1  - Review the laboratory case narrative.  During review of the case narrative, if there are any 
deviations that warrant a more extensive validation procedure, a Tier II review would be initiated 
to evaluate potential data use limitations. 

 
Step 2  - Compare the chain-of-custody and the sample traffic reports.  If there are any inconsistencies or if 

they are incomplete, then contact the laboratory for resolution. 
 
Step 3  - Verify that all sample result summary forms are present and complete.  If any of the forms are not 

in the data package, contact the laboratory for a resubmission.  
 
Note:  If frequent or severe quality control deviations are present on the above-mentioned forms, a more 

extensive validation procedure may be warranted.  Based on the reviewer’s judgement, Tier II or 
Tier III review may be warranted to fully evaluate the usability of the data. 

 
Step 4  - Verify that the following raw data is provided for each sample and any associated QA/QC 

samples in the data package.  Contact the laboratory to obtain missing data (if required): 
 

• Case Narrative; 
• Chain-of-Custody Forms; 
• Traffic Reports; 
• QA Sample Summary Forms; 
• Laboratory Bench sheets; 
• Instrument Calibration Summary Forms; 
• Instrument Run Logs; 
• Sample Preparation Logs; 
• Instrument/Method Detection Limits; 
• Standards Preparation Logs; and 
• Supporting (raw) Data. 

 
Step 5  - With a blue ink pen, record on the first page of the data package: the validation level, date, and 

reviewer’s initials. 
 
In addition to these steps, as discussed above, the Tier I review of data packages for projects subject to this 
FSP/QAPP will be expanded to include some elements of Tier II review, including review of the data 
packages to identify QA/QC deficiencies that may require qualification of the data. 
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VI. Tier II Validation Procedures 
 
Tier II validation of a data package consists of the steps mentioned above for a Tier I review plus review of the 
data package for identification of QA/QC deviations.  Tier II validation does not include review of the “raw 
data” or recalculation of sample results.  The QC sample data presented on the data package summary forms 
will be compared against the control limits presented in Tables 4 and 5 of the FSP/QAPP to determine QC 
sample compliance.  Sample qualification, if required, will be performed following USEPA Region I 
Guidelines, as discussed in the following sections. 
 
A. Data Qualifiers 
 
All data qualified due to QA/QC deviations will be clearly marked on a copy of the sample result summary 
forms with a blue ink pen.  The laboratory qualification is lined out and the reviewer’s qualification placed next 
to it.  The date and the initials of the reviewer will also be placed on the sample result summary forms.  Below is 
a list of qualifiers to be used. 
 

J  The compound or analyte was positively identified, but the associated numerical value is an 
estimated concentration.  This qualifier is used when the data evaluation procedure identifies a 
deficiency in the data generation process.  This qualifier is also used when a compound or analyte is 
detected at estimated concentrations less than the practical quantitation limit (PQL).  (When this 
qualifier is used in combination with the letter C -- i.e., JC -- that indicates that the sample result is 
an estimated concentration due to certain QC deficiencies and that a bias-corrected result is 
available, as discussed further below.) 

 
U  The compound or analyte was analyzed for, but was not detected.  The sample quantitation limit is 

presented and adjusted for dilution and (for solid samples only) percent moisture.  For consistency 
with the database and summary tables prepared from the data, non-detected sample results are 
displayed as ND(PQL) as presented in Attachment E-1. 

 
UJ The compound or analyte was not detected above the reported sample quantitation limit.  However, 

the reported limit is approximate and may or may not represent the actual level of quantitation.  For 
consistency with the database and summary tables prepared from the data, non-detected sample 
results are displayed as ND(PQL) J as presented in Attachment E-1. 

 
R  Indicates that the previously reported detection limit or sample result has been rejected due to a 

major deficiency in the data generation procedure.  The data should not be used for any qualitative 
or quantitative purposes. 

 
B.  Holding Times 
 

Criteria  
 
The holding times presented in Table 1 of the FSP/QAPP for conventional parameter analyses must not be 
exceeded. 
 
Action  
 
The following steps are performed to review holding times for Tier II validation: 
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Step 1  - Establish the holding time by comparing the sampling date on the chain-of-custody with the dates 
of analysis and/or digestion on the sample result summary form.  The chain-of-custody is also 
reviewed to determine if the samples were properly preserved. 

 
Step 2  - If the holding times are exceeded by less than 24 hours, no qualification of data is needed. 
 
Step 3  - If the holding times are exceeded by more than 24 hours, but less than 14 days, all positive results 

are flagged as estimated (J) and the non-detected compounds are flagged as estimated (UJ). 
 
Step 4  - If the holding times are exceeded by more than twice the specified holding time, all results are 

flagged as unusable (R). 
 
C.  Percent Moisture Content  
 

Criteria 
 
Soil/sediment/solid sample results must be adjusted for percent solids, and must have percent solids greater 
than 30%. 
 
Action 
 
The following steps are performed by reviewing the sample result summary form during the validation of 
percent solids data: 
 
Verify that the percent solids of soil/sediment/solid samples are greater than 30%. 

 
a. Soil/sediment/solid sample results with a percent solids of less than 10% are qualified as unusable 

(R). 
 
b. Detected and non-detected soil/sediment/solid sample results with percent solids within the range 

of greater than 10% to less than 30% are qualified as estimated (J) and unusable (R), respectively. 
 
 D. Method Detection Limit (MDL) Study  
 

Criteria 
 
1.0 The MDL for each analyte of interest must be established in accordance with the specified method 

and Code of Federal Regulations  (40CFR Part 136, App. B).  A minimum of seven replicates must be 
analyzed for each matrix of interest. 

 
2.0 The percent relative standard deviation (%RSD) for the seven replicates of the analytes must be less 

than or equal to 25% and the mean percent recovery must be between 80 and 120%. 
 
Action 
 
1.1 If the mean percent recovery of any analyte is greater than 120% all associated detected sample results 

are qualified as estimated (J). 
 
1.2 If the mean percent recovery of any analyte is less than 80% but greater than 10% all associated 

detected and non-detected sample results are qualified as estimated (J). 
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1.3 If the mean percent recovery of any analyte is less than 10%, all associated detected and non-detected 
sample results are qualified as estimated (J) and unusable (R), respectively. 

 
1.4 If the %RSD of any analyte is greater than 25%, all associated detected results less than 3 times the 

PQL and non-detected sample results are qualified as estimated (J) and (UJ), respectively. 
 
E. Calibration  
 

Criteria 
 
1.0 Instruments must be calibrated daily and each time the instrument is set up for analysis. 
 
1.1 Initial Calibration 
 

1.1.1 A blank and at least three standards must be used in establishing the analytical curve. 
 
1.1.2 The correlation coefficient must be greater than or equal to 0.995. 
 

1.2  Initial and Continuing Calibration Verification (ICV and CCV) 
 
1.2.1 A certified standard must be used for the initial Calibration Verification (ICV). 
 
1.2.2 All percent recoveries of the ICVs and CCVs for all analytes must be within 85 to 115% 

except for cyanide. 
 
1.2.3 A CCV must be analyzed every 10 samples. 

 
 Action 
 
The following steps are performed to review instrument calibration for Tier II validation: 
 
Step 1  - Verify that the instrument was calibrated daily and every time it was set up by reviewing the 

calibration result summary form or laboratory equivalent.  Also, verify that the correct number of 
standards were used for the initial calibration for each analyte reported.  If any of these tasks are 
not completed by the laboratory, the data are qualified as unusable (R). 

 
Step 2  - Verify that the correlation coefficient is greater than or equal to 0.995.  If this criterion is not 

meet, all detected and non-detected results are qualified as estimated (J) and (UJ), respectively. 
 
Step 3  - Review the calibration result summary form or laboratory equivalent for the identification of the 

source of the ICV and CCV.  If they are not from different sources, all detected and non-detected 
results are qualified as estimated (J) and (UJ), respectively. 

 
Step 4  - ICV and CCV percent recovery calibration result summary form or laboratory equivalent are 

reviewed against the above mentioned criteria. If the ICV or CCV percent recovery are outside the 
acceptance criteria, the following steps are taken to qualify the data: 

 
a. If the ICV or CCV percent recovery is not within control limits, but are within the range of 70 

to 84% or 116 to 130% all detected results are qualified as estimated (J). 
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b. If the ICV or CCV percent recovery is not within control limits, but are within the ranges of 
116 to 130% all non-detected results are not qualified. 

 
c. If the ICV or CCV percent recovery is not within control limits, but are within the ranges of 

70 to 84%, all non-detected results are qualified as estimated (UJ). 
 
d. If the ICV or CCV percent recovery less than 70%, all non-detected results are qualified as 

unusable (R). 
 

Step 5  - Laboratory bench sheets are reviewed to verify that the CCVs were analyzed in the required 
intervals.  If they were not analyzed at the required intervals, all detected and non-detected results 
are qualified as estimated (J) and (UJ), respectively. 

 
F.  Blanks  
 

Criteria 
 
1.0 No contaminants should be present in the blank(s).  
 
1.1 A preparation blank must be analyzed every 20 samples or for each batch digested, whichever is more 

frequent.  
 
1.2 A calibration blank (CCB) must be analyzed after every 10 samples. 
 
Action 
 
Qualification of sample results due to blank contamination is dependent on the conditions and the origin of 
the blank.  No sample results are reported unless the concentration of the analyte in the sample exceeds five 
times the amount detected in any blank.  No sample results are corrected by subtracting blank values.  
Specific qualifications of sample data are as follows:  

 
Step 1  - Review the blank result summary form or laboratory equivalent for all blanks within the data 

package. 
 
Step 2  - If a blank result is greater than 2 times the negative IDL, all non-detects are qualified as estimated 

(UJ). 
 
Step 3  - If an analyte is found in the blank, but not in the sample, the data are not qualified. 
 
Step 4  - When an analyte is detected in the sample and the sample concentration is less than five times the 

concentration detected in the associated blank, the data are qualified as non-detected (U).  
 
Step 5  - When a positive result is greater than the action level, the result is not qualified. 

  
Note: Any difference between the sample analyses and the related blank analyses which involve 

weights, volumes or dilution factors must be taken into account when the 5-times criteria are 
required. 

 
The following are examples of how qualifications apply to blank data: 
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Example 1 (Step 4): When the sample result is less than the PQL but greater than the action level.  
Positive results less than the action level are qualified as non-detects. 

 
Factor 5-times 

Blank Result 7 
PQL 5 
Action level  35 
Sample Result  22 
Qualified Sample Result 22 U 

 
Example 2 (Step 5): When the sample result is greater than the PQL and the action level, no qualification 

is used. 
 

Factor 5-times 

Blank Result 10 
PQL 8 
Action level  50 
Sample Result  70 
Qualified Sample Result 70 

 
H. Matrix Spike Sample Analysis 

 
Criteria  
 
1.0  Samples identified as field blanks cannot be used for spiked sample analysis.  
 
1.1  Spike recoveries must be within the control limits of 75 to 125%.  However, the control limits do not 

apply when the sample concentration surpasses the spike concentration by a factor of four or more. 
 
Action 
 
The following steps are performed to review inorganic matrix spike analysis for Tier II validation: 
 
Step 1  - Matrix spike recoveries are reviewed on the matrix spike result summary form or laboratory 

equivalent.  If they are out of the control limits of 75 to 125%, the following steps are taken: 
 

a. When the spike recovery is greater than 125% and the reported sample results are non-
detected, no qualification of data is needed. 

 
b. When the spike recovery is greater than 125% and the reported sample results are greater than 

the PQL, the data are qualified as estimated (J). 
 

c. When the spike recovery is less than 75% and the reported sample results are greater than the 
PQL, all positive results are qualified as estimated (J) and one of the following steps will be 
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taken:  (i) collecting and analyzing a new sample from the location in question; (ii) 
reanalyzing the existing sample; (iii) bias-correcting the sample result to 100% recovery; or 
(iv) if the result would have no significant effect on achieving the applicable Performance 
Standard, simply maintaining the qualifier in the database.  In the event that the sample result 
is bias-corrected, the uncorrected result will be further qualified as estimated/bias-corrected 
result available (JC), and the bias-corrected result will be presented in the notes field of the 
data validation summary table. 

 
d. If the spike recovery is within the range of 30 to 74% and the sample results are non-detected, 

the data are qualified as estimated (UJ). 
 
e. If the spike recovery is less than 30% and the sample results are non-detected, the data are 

qualified as unusable (R). 
 
I.  Duplicate Analysis 
 

Criteria  
 
1.0  Samples identified as field blanks cannot be used for duplicate sample analyses.  
 
1.1  A control limit of +/- 20% for waters and +/- 35% for soils for the Relative Percent Difference (RPD) 

are used for sample results greater than five times the PQL as presented in Table 5 of the FSP/QAPP. 
 
1.2  A control limit of +/- the PQL for waters and +/- 2 times the PQL for soils are used for sample values 

less than five times the PQL, including when only one sample value is greater than 5 times the PQL or 
when one sample is above the method detection limit (MDL) and one is non-detected. 

 
1.3  Duplicate sample analysis must be prepared and analyzed for every 20 samples, for every batch 

digested, or for every matrix, whichever is more frequent. 
 
Action  
 
Verify on the duplicate result summary form or laboratory equivalent that the RPD for the duplicate 
samples analysis is within the above mentioned criteria.  If duplicate analysis results are outside the 
appropriate control windows, all sample results greater than the PQL for that analyte and the same matrix 
are qualified as estimated (J).    

 
J.  Field Duplicates  
 

Criteria  
 

1.0 For sample values greater than 5 times the PQL, the control limit for the RPD for water matrices is +/- 
30% and +/- 50% for soil matrices.    

 
1.1 For sample values less than 5 times the PQL, the control limit of +/-2 times the PQL for waters and 

+/- 4 times the PQL for soils will be used. 
 

Action 
 
Step 1  -  Calculate all the RPD values for positive results between the sample and the field duplicate. 
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           Sample Result - Field Duplicate 
Calculation:   RPD = -------------------------------------------- x 100 
           (Sample Result + Field Duplicate)/2 

 
Step 2  -  If duplicate analysis results are outside the appropriate control limits, all sample results greater 

than the PQL for that analyte and the same matrix are qualified as estimated (J).   
 
 K.  Laboratory Control Sample (LCS) Analysis Limits 
 

Criteria 
 
1.0 Aqueous LCS results must fall within the control limits of 80 to 120%.  
 
1.1 Solid LCS results must fall within the control limits established by the laboratory as presented on LCS 

result summary form or the laboratory equivalent.  
  
1.2 A LCS must be prepared and analyzed for every 20 samples, for every batch digested, or for every 

matrix, whichever is more frequent. 
 
Action 
 
2.0  The following steps are taken to evaluate the aqueous LCS: 
 
Step 1  - Review the Form VII or the laboratory equivalent for any analyte that is outside the control limits 

of 80 to 120%. 
 
Step 2  - If the LCS recovery for any analyte is greater than 120%, results greater than the PQL are 

qualified as estimated (J). 
 
Step 3  - If the LCS recovery for any analyte is less than 80%, sample results greater than the PQL are 

qualified as estimated (J) and one of the following steps will be taken: (i) collecting and analyzing 
a new sample from the location in question; (ii) reanalyzing the existing sample; (iii) bias-
correcting the sample result to 100% recovery; or (iv) if the result would have no significant effect 
on achieving the applicable Performance Standard, simply maintaining the qualifier in the 
database.  In the event that the sample result is bias-corrected, the uncorrected result will be 
further qualified as estimated/bias-corrected result available (JC), and the bias-corrected result 
will be presented in the notes field of the data validation summary table. 

 
Step 4  - If the sample results are non-detects and the LCS recovery is greater than 120%, no qualification 

of the data is performed. 
 
Step 5  - If the sample results are non-detects and the LCS recoveries are within the control limits of 50 to 

79%, the data are qualified as estimated (UJ). 
 
Step 6  - If the LCS recoveries for any analyte are less than 50%, the data for that analyte are qualified as 

unusable (R). 
 
2.1  The following steps are taken to evaluate the soil LCS: 
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Step 1  - Review the Form VII or laboratory equivalent to identify any analyte that is outside the control 
limits established by the laboratory. 

 
 Step 2  - If any solid LCS recoveries for any analyte are greater than the upper laboratory established 

control limits, all results greater than the PQL are qualified as estimated (J).   
 
Step 3  - If any solid LCS recoveries for any analyte are less than the lower laboratory established control 

limits, sample results greater than the PQL are qualified as estimated (J) and one of the following 
steps will be taken:  (i) collecting and analyzing a new sample from the location in question; (ii) 
reanalyzing the existing sample; (iii) bias-correcting the sample result to 100% recovery; or (iv) if 
the result would have no significant effect on achieving the applicable Performance Standard, 
simply maintaining the qualifier in the database.  In the event that the sample result is bias-
corrected, the uncorrected result will be further qualified as estimated/bias-corrected result 
available (JC), and the bias-corrected result will be presented in the notes field of the data 
validation summary table. 

 
Step 4  - If the LCS results are greater than the upper control limits and the sample results are non-detected, 

no qualification of the data is needed. 
 
Step 5  - If the LCS results are less than the lower control limits and the sample results are non-detected, 

the data are qualified as estimated (UJ). 
 

V. Tier III Validation Procedures 
 

Tier III validation of a data package consists of the steps mentioned above for a Tier I and Tier II validation plus 
review of the "raw data" and recalculation of approximately 10% of the sample results. 
 
A.  Calibration 

 
Criteria  
 
1.0 The initial calibration for must contain three standards, one of which must be at the PQL. 
 
1.1 The correlation coefficient must be greater than or equal to 0.995. 
 
Action  
 
The following steps are taken when verifying calibration for Tier III validation: 
 
Step 1  - Review the calibration raw data and laboratory bench sheets to confirm that the curve for the 

analysis did include a standard at the PQL.  If there is not a standard at the PQL, all positive 
sample results up to 2 times the PQL and non-detected results are qualified as estimated (J) and 
(UJ), respectively. 

 
Step 2  - Evaluate the raw data and calculate the correlation coefficient.  If the correlation coefficient is less 

than 0.995, all results greater than the PQL and non-detects are qualified as estimated (J) and 
(UJ), respectively. 
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C. Sample Result Verification 
 
Criteria 
 
The quantitation of the analytes and the adjustment of the PQL for dilution and percent solids must be 
recalculated for 10% of the data.  
 
Action  
 
If the criteria above have not been followed, then the laboratory will be contacted by the reviewer and the 
laboratory will be responsible for resolving any discrepancies and resubmission of results, if needed. 
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Validation Annex F 
 

Data Validation Procedures for Air Analyses of Polychlorinated Biphenyls (PCBs) 
 
I. Introduction 
 
This Standard Operating Procedure (SOP) describes the data validation procedures for a United States 
Environmental Protection Agency (EPA) Region I tiered review of data from ambient air samples analyzed for 
polychlorinated biphenyls (PCBs) by EPA Method T0-4A.  Data review procedures presented in this SOP were 
developed from the applicable quality control criteria specified in the following documents: 
 
• Region I Tiered Organic and Inorganic Data Validation Guidelines, USEPA Region I, July 1, 1993. 
 
• Region I Laboratory Data Validation Functional Guidelines for Evaluating Organics Analyses, USEPA 

Region I, Draft, December 1996. 
 
• CLP Organics Data Review and Preliminary Review, USEPA SOP HW-6, Revision 10, October 1995. 
 
• USEPA Compendium Methods TO-4A Determination of Pesticides and Polychlorinated Biphenyls in 

Ambient Air Using High Volume Polyurethane Foam (PUF) Sampling Followed by Gas 
Chromatographic/Multi-Detector Detection (GC/MD), January, 1999. 

 
This SOP is limited to the validation of PCB ambient air monitoring data.  An SOP specifying the data 
validation procedures for data from samples of other matrices analyzed for PCBs (e.g., soil, sediment, water, and 
biota) is provided in Validation Annex B. 
 

II. EPA Region I Tiered Validation Procedures 
 
All analytical data on PCBs will be validated to a Tier I level following the procedures presented in the Region 
I, EPA-New England Data Validation Functional Guidelines for Evaluating Environmental Analyses (July 1996, 
revised December 1996) and the Region I Tiered Organic and Inorganic Data Validation Guidelines (USEPA 
guidelines).  The basic Tier I review consists of a completeness evidence audit to ensure that all laboratory data 
and documentation are present.  Additionally, for projects subject to this FSP/QAPP, the Tier I review will be 
modified and expanded to include a number of elements of Tier II review, including review of each sample 
delivery group (SDG) to identify data deficiencies that may potentially result in qualification of the data (e.g., 
systematic deviations such as low calibration response factors.)   
 
For all analytical data for PCBs in ambient air samples, with the exception of the data collected from the 
ambient air monitors around GE’s On-Plant Consolidation Areas (OPCAs) at the GE facility, a subset of the 
data will be identified for additional Tier II review.  If QA/QC deviations are identified during the modified Tier 
I review, those deviations will be addressed in the Tier II review.  Otherwise, a minimum of 25% of the data will 
be chosen at random to be subjected to a Tier II review, which will consist of the Tier I completeness evidence 
audit and review of all data package summary forms for identification of QA/QC parameter deviations.  
However, for the data collected from the OPCA air monitors, 100% of the data will be subject to full Tier II 
review.  The Tier II data review will be used to identify and evaluate systematic QA/QC deficiencies that may 
affect any or all of the sample data presented in a specific data package. The Tier II data validation also includes 
an evaluation of field duplicate (co-located samples) Relative Percent Difference (RPD) compliance.  Additional 
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Tier II review and Tier III (recalculation of sample results) review may also be performed for a larger portion of 
the data set, if required, to fully resolve data usability limitations identified during the modified Tier I data 
review and initial Tier II review for a minimum of 25% of the data chosen at random. 
 
The tiered data validation procedures consisting of modified Tier I review for all data, Tier II review of 25% of 
the data (or 100% of the data from the OPCA air monitors), and additional Tier II and Tier III review, as 
required, will be used to evaluate compliance of each data set with the project-specific data quality objectives.  
The procedures presented in the following sections will be used to perform the Tier I, Tier II, and Tier III data 
validation reviews.  Qualification of analytical data will also be performed, if required, as specified in the data 
validation protocols presented below. 
 

III. Tier I Validation Procedures 
 
Tier I validation of a data package consists of verifying that all raw data and forms are included and complete.  
An analytical data validation summary spreadsheet (in the form presented in Attachment F-2) is prepared to 
document the data review.  The following steps are taken to complete a Tier I review: 
 

Step 1  - Review the laboratory case narrative.  During review, if there are any deviations that warrant a 
more extensive validation procedure, a Tier II review would be initiated to evaluate potential data 
use limitations. 

 
Step 2  - Compare the chain-of-custody and the sample traffic reports. If there are any inconsistencies or if 

they are incomplete, then contact the laboratory for resolution. 
 
Step 3  - Verify that all forms are present and complete.  If any of the forms are not in the data package, 

contact the laboratory for a resubmission.  
 
Note:   If frequent or severe quality control deviations are present on the above-mentioned forms, a more 

extensive validation procedure may be warranted.  Based on the reviewer’s judgement, Tier II or 
Tier III review may be conducted to fully evaluate the usability of the data. 

 
Step 4  - Verify that the following raw data are provided for each sample and associated QA/QC samples in 

the data package.  Contact the laboratory to obtain missing data (if required): 
 

• Case Narrative 
• Chain-of-Custody Forms 
• Traffic Reports 
• QA Sample Summary Forms 
• Instrument Calibration Summary Forms 
• Instrument Run Logs 
• Sample Preparation Logs 
• Instrument/Method Detection Limits 
• Standards Preparation Logs 
• Supporting (raw) Data 

 
Step 5  - With a blue ink pen, record on the first page of the data package: the validation level, date, and 

reviewer’s initials. 
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In addition to the steps discussed above, the Tier I review of data packages for projects subject to this 
FSP/QAPP will be expanded to include some elements of Tier II review, including review of the data packages 
to identify QA/QC deficiencies that may require qualification of the data. 
 

IV. Tier II Validation Procedures 
 
Tier II validation of a data package consists of the steps mentioned above for a Tier I review, plus review of the 
data package summary forms for identification of QA/QC deviations.  Tier II validation does not include review 
of the “raw data” or recalculation of sample results.  Sample qualification is performed (if required) following 
EPA Region I Guidelines presented in Section I.   
 
A. Data Qualifiers 
 

All data qualified due to QA/QC deviations will be clearly recorded on the data summary package Form I, 
or laboratory equivalent, with a blue or red ink pen.  The laboratory qualification is lined out and the 
reviewer’s qualification placed next to it.  The date and the initials of the reviewer will also be placed on 
Form I.  Below is a list of qualifiers that may be used. 

 
J The compound was positively identified, but the associated numerical value is an estimated 

concentration.  This qualifier is used when the data evaluation procedure identifies a deficiency 
in the data generation process.  This qualifier is also used when a compound or analyte is 
detected at estimated concentrations less than the practical quantitation limit (PQL).   

 
U The compound was analyzed for, but was not detected.  The sample quantitation limit is 

presented and adjusted for dilution. For consistency with the database and summary tables 
prepared from the data, non-detected sample results are displayed as ND(PQL), as presented in 
Attachment F-1.   

 
UJ The compound was not detected above the reported sample quantitation limit.  However, the 

reported limit is approximate and may or may not represent the actual level of quantitation.  For 
consistency with the database and summary tables prepared from the data, these non-detected 
sample results are displayed as ND(PQL) J, as presented in Attachment F-1.   

 
R Indicates that the previously reported detection limit or sample result has been rejected due to a 

major deficiency in the data generation procedure.  The data should not be used for any 
qualitative or quantitative purposes. 

 
B. Sample Collection and Holding Times 
 

Criteria 
  
Air samples must be collected over a time period of 24 hours (+/-60 minutes) at a sampling rate between 
0.20 and 0.28 µg/m3 with a sample volume no less than 276 standard cubic meters (scm) and no greater than 
420 scm.   
 
Air samples and extracts must be preserved at 4° centigrade. Air samples must be extracted within seven 
days and extracts must be analyzed within 40 days.  
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Action  
   
Specific holding times for air samples to be analyzed for PCBs are included in Table 1 of the FSP/QAPP.    
The following steps are performed for the validation of data due to sample collection and holding times: 
 
Step 1  - The sampling documentation is reviewed to determine the sampling period, sampling rate and 

total sample volume.  
 
Step 2 - If the sampling period is less than 23 hours or greater than 25 hours, all positive results are 

qualified as estimated (J) and the non-detected compounds are qualified as estimated (UJ). 
 
Step 3 - If the sampling rate is less than 0.20 µg/m3 or greater than 0.28 µg/m3, all positive results are 

qualified as estimated (J) and the non-detected compounds are qualified as estimated (UJ). 
 
Step 4 - If the sample volume is less than 276 scm or greater than 420 scm, all positive results are 

qualified as estimated (J) and the non-detected compounds are qualified as estimated (UJ). 
 
Step 5  - The holding time is established by comparing the sampling date on the chain-of-custody with the 

dates of analysis and/or extraction on Form I, or laboratory equivalent.  The chain-of-custody is 
also reviewed to determine if the samples were properly preserved. 

 
Step 6  - If the holding times are exceeded by less than 24 hours, then no qualification of data is needed. 
 
Step 7 - If the holding times are exceeded by more than 24 hours but less than twice the holding time – 

i.e., 14 days for extraction and/or 80 days for analysis – all positive results are qualified as 
estimated (J) and the non-detected compounds are qualified as estimated (UJ). 

 
Step 8 - If the holding times are exceeded by more than twice the specified holding time, then all results 

are qualified as unusable (R). 
 

C.  PCBs Instrument Performance 
 

Criteria 
 

1.0 The laboratory must report retention time window data on the PCBs Standards Summary (Form X), or 
laboratory equivalent, for each GC column used to analyze samples. Compounds must be within these 
retention time windows. 

 
1.1  The retention time of DCB and TCMX in each analysis of PCBs must be compared to the retention 

time of the DCB and TCMX in Evaluation Standard Mix A.  The Percent Difference (%D) must not 
exceed 0.3% for narrow-bore capillary columns and 1.5% if wide-bore capillary columns are used. 
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Action 
 

Review the retention time %D presented on Form X or laboratory equivalent.   The following steps outline 
the qualification of data for retention time shifts of DCB and TCMX: 
 

Step 1  - If the retention time shift for DCB and TCMX is greater than 0.3% for a narrow-bore 
capillary column, or 1.5% for a wide-bore capillary column, the data are qualified as 
unusable (R).  

 
Step 2  - If DCB and TCMX are absent, then the retention time shift cannot be evaluated (i.e., if they 

are diluted out due to high concentration of a target compound or matrix interference).  No 
qualification of the data is required. 

 
D.  Calibration  
 

Criteria 
 
1.0 Initial Calibration for PCBs 
 
 At least a three-point calibration is required for quantification using a minimum of five peaks 

corresponding to the best matching Aroclor standard.  The Percent Relative Standard Deviation 
(%RSD) of calibration factors must not be greater than 20%.   

 
Note: The %RSD linearity check is required only for columns that are used for quantitation of sample 

and surrogate results.  Columns used only to provide qualitative verification are not required to 
meet this criterion. 

 
1.1 Initial Calibration Independent Verification for PCBs 

 
The initial calibration should be verified by an independent calibration source yielding a percent 
recovery of 85% to 115%.  
 

1.2 Analytical Sequence 
 

1.2.1 Primary Analysis 
 

At the beginning of each 24-hour period, continuing calibration verification (CCV) standard must be 
analyzed. 
 
1.2.2 Confirmation Analysis 

 
1.2.3 Only the standards containing the compounds to be confirmed are required.  These standards 

must be repeated after every ten samples. 
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1.3 CCV Analysis 
 

The calibration factor for each CCV standard analyzed at the midpoint must be within 15% of the initial 
calibration (20% on the confirmation columns).  The CCV standard must be analyzed at the beginning of the 
analytical sequence and after very ten samples.  

  
Action 

 
The following steps are performed during the validation of data due to calibration deviations: 

 
Step 1  - Verify that the criterion for the initial calibration linearity have been met by reviewing Form VI or 

laboratory equivalents.   If the criteria in sections IV.D.1.0 through IV.D.1.3 are not met, then all 
associated positive results are qualified as estimated (J). 

 
Step 2  - Verify by reviewing Form VII, or laboratory equivalents, that the associated CCV %D between 

calibration factors is not greater than 15% for the compound(s) being quantitated.  If the %D is 
greater than this criterion, then all associated positive results are qualified as estimated (J). 

 
Qualification of PCB Compounds Based on Initial Calibration Deviations 

Sample Results 
Initial Calibration 

%RSD  
> 20.0% 

Continuing Calibration 
%D > 15% 

Detects J J 

Non-Detects J J  

 
E.  Blanks  
 

Criteria 
 
1.0  No contaminants should be present in the blank(s). 
 

 1.1  For each extracted batch, a method blank must be analyzed. 
 
Action 
 
Qualification of sample results due to blank contamination is dependent on the conditions and origin of the 
blank.  No positive sample results are reported unless the concentration of the compound in the sample 
exceeds five times the amount in the blank.  No sample results are corrected by subtracting blank values.  
Specific qualifications of sample data are as follows:  

 
Step 1  - Review Form IV, or laboratory equivalent, within the data package to ensure that criteria IV.D.1.2 

is in compliance.  If they are not, the laboratory will be contacted by the reviewer for a written 
explanation. 

 
Step 2  - Review Form I for all blanks within the data package. 
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Step 3  - When any compound is detected in the sample and the sample concentration is less than five times 
the concentration detected in the associated blank, the data are qualified as non-detect (U).  

 
Step 4  - If a compound is found in the blank but not in the sample, then the data are not qualified. 
 
Note: Any difference between the sample analyses and the related blank analyses which involve weights, 

volumes, or dilution factors, must be taken into account when the 5-times criteria is applied. 
 

The following are examples of how qualifications apply to blank data: 
   

Example 1 (Step 3): When the sample result is greater than the PQL but less than the action level, the 
sample results are qualified as non-detects.  As in the example below, the sample 
result is less than the blank action level (or 5 x 1); therefore, the sample result is 
qualified as non-detect. 

 
Factor 5-times 

Blank Result 1.0 
PQL 0.5 
Action Level 5.0 
Sample Result 4.0 
Qualified Sample Result 4.0 U 

 
Example 2 (Step 4): When the sample result is greater than the blank action level, the sample result is not 

qualified.  As in the example below, the sample result is greater than the blank action 
level and the sample result is not qualified. 

 
Factor 5-times 

Blank Result 1.0 
PQL 0.5 
Action Level 5.0 
Sample Result 6.0 
Qualified Sample Result 6.0 

 
Step 5  - When excessive amounts of contamination exist (i.e., saturated peaks by ECD), all compounds 

affected are qualified as unusable (R). 
 
F. Surrogate Recovery 
 
 Criteria 
 

Sample and blank surrogate recoveries (TCMX and DCB for PCBs) must be within the control limits listed 
in Table 5 of the FSP/QAPP.   
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Action 
 
Qualification of the data due to surrogate recoveries being out of control is based on the evaluation of all 
data provided in the data package, especially considering the complexity of the effect of sample matrices.  
These qualifications are completed in the following steps: 

 
Step 1  - Surrogate recoveries tabulated on Form II, or laboratory equivalent, for each fraction are 

evaluated against the control limits provided in Table 5 of the FSP/QAPP. 
 
Step 2  - If both TCMX and DCB recoveries are less than the lower control limit, all positive results are 

qualified as estimated (J) and one of the following steps will be taken:  (i) collecting and 
analyzing a new sample from the location in question or (ii) reanalyzing the existing sample.  

 
Step 3  - If both TCMX and DCB recoveries are less than the lower control limit but greater than 10%, all 

non-detected results are qualified as estimated (UJ) and detected results  are qualified as estimated 
(J). 

Step 4  - If either TCMX or DCB recoveries are less than 10%, the non-detected results are qualified as 
unusable (R) and detected results  are qualified as estimated (J). 

       
Step 5  - If both TCMX and DCB recoveries are greater than the upper control limit, all positive results are 

qualified as estimated (J). 
 

Qualification of Compounds Based on Surrogate Recovery Deviations 

Sample Results Recovery < 10% 10% < %Recovery < LL Lower QC Limit < 
Recovery < UL Recovery > UL 

Detects J J - J 

Non-Detects  R ND()J - - 

LL- Lower limit of method QC acceptance criteria. 
UL- Upper limit of method QC acceptance criteria. 

 
G.  Matrix Spike (MS)/Matrix Spike Duplicate (MSD)   
 

Criteria 
 
1.0  Spike recoveries must be within the control limits in Table 5 of the FSP/QAPP. 
 
1.1 The RPD value between MS and MSD recoveries must be within the control limits specified in   

Table 5. 
 

Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations 
where the compound’s concentration detected in the parent sample exceeds the MS/MSD 
concentration by a factor of four or greater.   
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Action 
 
If recovery results are not within the control limits, the following steps are taken to qualify the data: 

 
Step 1  - If the recovery results are greater than the lower control limits presented in Table 5, the positive 

results for the compound are qualified as estimated (J)  
 
Step 2 - If the recovery result is less than the lower control limit presented in Table 5, detect and/or non-

detect sample results for the compound are qualified as estimated (J). 
 
Step 3  - If the recovery result is less than 10%, the non-detects for that compound in the unspiked sample 

are qualified as rejected (R) and detects for that compound are qualified as estimated (J).  This is 
the only instance that a non-detect is qualified due to recovery results being out of control. 

 
Step 4  - If any of the RPD values are greater than the limits presented in Table 5, Detect and/or non-detect 

sample results for that compound are qualified as estimated (J) in the unspiked sample. 
 

Qualification of Compounds Based on MS/MSD Recovery and MS/MSD RPD Deviations 

Sample 
Results 

Recovery < 
10% 

10% < %Recovery < 
Lower QC Limit 

Lower QC Limit < 
Recovery < Upper QC 

Limit 

Recovery > 
Upper QC Limit RPD > QC Limit 

Detects J J - J J 

Non-Detects R J - - J 

 
H. Field Duplicates  
 

Criteria 
 
1.0 For air matrices, each compound with a detectable concentration two times greater than the PQL must 

have an RPD value that is less than 50%.   
 
Action 
 
Step 1  -  Calculate all RPD values for positive results between the sample and the field duplicate. 

 
                 Sample Result - Field Duplicate 
       Calculation:   RPD = -------------------------------------------- x 100 
                 (Sample Result + Field Duplicate)/2 
 

Step 2  -  If the RPD value is greater than 50% in an air matrix and both sample results are greater than two  
times the PQL, the result for that compound in both samples is qualified as estimated (J). 

 
Step 3  -  If both sample results are less than two times the PQL, qualification of the sample data is not 

required.  
 
Step 4  -  If one sample result is less than two times the PQL and the other is greater than two  times the 

PQL, the result for that compound in both samples is qualified as estimated (J). 
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Qualification of Air Data Based on Field Duplicate RPD Deviations 

RPD > 50% > 50% >50% 

Sample Results Both duplicate sample 
concs. > 2 times PQL 

PQL < both duplicate samples 
concs. < 2 times PQL and  > 
PQL  

One sample conc. > 2 times 
PQL and  other sample conc. 
< 2 times PQL 

Detects J - J 

Non-Detects  - - - 

 
 
V. Tier III Validation Procedures 
 
Tier III validation of a data package consists of the steps mentioned above for a Tier I and Tier II validation plus 
review of the “raw data” and recalculation of approximately 10% of the sample results. The compound 
identification, instrument performance, quantitation, and detection limits are also evaluated. 
 
A. Compound Quantitation and Reported Quantitation Limits 

 
Criteria 
 
The quantitation of detected compounds and the adjustment of the PQL for dilutions must be recalculated 
for 10% of the data.  
 
Action  
 
Step 1 - If the criteria above have not been followed, the laboratory will be contacted by the reviewer and 

the laboratory will be responsible for a correction of the quantitation and resubmission of the 
reported data. 

 
Step 2 - Quantitation limits affected by large, off-scale peaks are qualified as unusable (R). 
 
Step 3 - If the interference is on-scale, the quantitation limit is qualified as estimated (J). 

 
B. Instrument Performance 

 
Criteria 
 
The laboratory must report retention time window data on the PCB standards summary (Form X or 
laboratory equivalent) for each GC column used to analyze samples.  Compounds must be within these 
retention time windows. 
 
Action 
 
Retention time windows are used in qualitative identification.  If the sample results are not within the 
retention time windows, the following steps are taken to evaluate the data: 
 
Step 1   - The chromatogram is reviewed to see if there are any peaks within an expanded window 

surrounding the expected retention time window of the compound of interest.   
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Step 2  - If there are no peaks present either within or close to the retention time window of the out of 
control targeted compound, then there is no qualification of the data. Non-detected results are 
considered valid. 

 
Step 3  - If there are peaks present above or close to the PQL and either within or close to the retention 

time window of the out of control targeted compound, all positive data are qualified as unusable 
(R). 

 
 C. Compound Identification 

 
Criteria  
 
Reported compounds must be within calculated retention time windows for both chromatographic columns. 
 
Action 
 
The following steps are taken during the compound identification:  
 
Step 1  - When the qualitative criteria for two-column confirmation are not met, all reported positive 

detects are reported as non-detects.  The reviewer uses professional judgment and the following 
steps to report the appropriate quantitation limit: 

 
a. If the misidentified peak was sufficiently outside the target compound retention time 

window, then the PQL is reported.  
  
b. If the misidentified peak poses an interference with potential detection of a target peak, the 

reported value is qualified as the estimated (J) quantitation limit. 
 
Step 2  - When PCBs exhibit marginal pattern-matching quality, the reviewer’s professional judgment is 

used to confirm whether the differences are credited to environmental “weathering.”  If the 
presence of a PCB is strongly suggested, results are reported as being present.  

 
Step 3  - When an observed pattern closely matches more than one Aroclor, professional judgment is used 

to decide whether the neighboring Aroclor is a better match, or if multiple Aroclors are present. 
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Analytical Data Validation Summary
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Laboratory Qualifications for  
Northeast Analytical Services, Inc.
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Laboratory Qualifications for  
SGS Environmental Services, Inc.







































 

 
 

 
 

Attachment C 
 

Laboratory Qualifications for  
Columbia Analytical Services





































































 

 
 

 
 

Attachment D 
 

Laboratory Qualifications for  
Severn Trent Laboratories, Inc.







































































































































































 

 
 

 
 

Attachment E 
 

Laboratory Qualifications for  
Adirondack Environmental Services, Inc.





























































































 

 
 

 
 

Attachment F 
 

Laboratory Qualifications for  
Lancaster Laboratories, Inc.





































































 

 
 

 
 

Attachment G 
 

Laboratory Qualifications for  
Pace Analytical Services, Inc.    
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