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Attachment A

NDEP Data Verification and Validation Requirements 

1
Introduction

This guidance combines all previous data verification and validation guidance associated with the BMI Complex and Common Areas work and incorporates the United States Environmental Protection Agency (USEPA) guidance document, Guidance for Labeling Externally Validated Laboratory Analytical Data for Superfund Use (1). This document combines the prior NDEP guidance: 

· May 3, 2006, Guidance on Data Validation Procedures (2)

· February 23, 2007, Additional Guidance on Data Validation Procedures (3) 
· February 26, March 19, 2009 and April 13, 2009, Supplemental Guidance on Data Validation (4, 5, 6)

· July 18, 2011 and November 23, 2011, NDEP Guidance on Qualifying Data Due to Blank Contamination for the Basic Management Incorporated Complex and Common Areas (7, 8) 

· January 5, 2012, Revised Guidance on Qualifying Data Due to Blank Contamination for the BMI Complex and Common Areas (9)

· March 7, 2017, Notification: Change in Groundwater Data Validation Guidance (10)

Asbestos validation is not discussed in this document.  For asbestos-specific validation guidance, please refer to the July 24, 2012 document, Guidance on Data Validation for Asbestos Data in Soil (11). Please note, however, requirements listed in the following sections also apply to asbestos. 

2
Validation Stages

Data verification and validation should be performed in a manner that follows the Stage approach described in the USEPA guidance document (1). These DV Stages are based on sample- and instrument-specific quality control (QC) and provide explicit details as to what needs to be reported and validated at each Stage.  There are differences between the analytical methods in the USEPA Contract Laboratory Program (CLP) from which the USEPA guidance is derived, and the methods used at the BMI Complex and Common Areas [e.g. Resource Conservation and Recovery Act (RCRA) based]; however, there is sufficient overlap such that the USEPA validation language is applicable to the BMI Complex and Common Areas methods. We request the Companies use the Stage terminology in their data validation summary reports (DVSRs) and electronic data deliverables (EDD):

Stage 1:  Verification and validation based only on completeness and compliance of sample receipt conditions, sample characteristics, and basic analytical results.
Stage 2A:  Verification and validation based on completeness and compliance checks of sample receipt conditions and ONLY sample-related QC results.
Stage 2B: Verification and validation based on completeness and compliance checks of sample receipt conditions and BOTH sample-related and instrument-related QC results.
Stage 3:  A verification and validation based on completeness and compliance checks of sample receipt conditions, both sample-related and instrument-related QC results, AND recalculation checks against the laboratory reported results.
Stage 4:  A verification and validation based on completeness and compliance checks of sample receipt conditions, both sample-related and instrument-related QC results, recalculation checks, AND the review of actual instrument outputs.

Appendix A of the USEPA guidance defines the recommended minimum baseline checks to be completed for each Stage.  

3
Required Validation Stages

Groundwater and surface water data should be validated to at least Stage 2A. Soil data should be validated to at least Stage 2B and at least 10% of the soil data within a DVSR should be validated to Stage 4.  

The 10% criterion is calculated based on the total number of samples times the total number of analytical suites (e.g. semivolatile organic compounds, radionuclides, pesticides). If at least 10% of the samples with a similar number of analytical suites are chosen, this criterion is achieved.  Please note that when there are 10 or fewer samples analyzed by a method, at least one sample should be validated to Stage 4.

Stage 4 validation requires recalculation checks (described in Stage 3).  NDEP guidance requires only 10-20% of the samples to have the recalculation checks performed and only 5% of the samples to have the integration and mass spectrum match comparisons (described in Stage 4) performed; however, at least one sample for each method should have recalculation/comparison checks performed. The Companies are also encouraged to select data for these checks based upon historical results; choosing those areas where a historically higher number of qualified data were observed.  If Stage 4 validation indicates a systemic problem or repeated non-compliance, the percentage of Stage 4 validation should be increased to adequately determine the level of impact associated with the noncompliance. This increased validation activity should also be used to determine any root cause and necessary corrective actions.

4
Validation Criteria

The QC acceptance criteria to be used during data validation will come from the most current version of the USEPA National Functional Guidelines (12, 13, 14) along with Company work plans, quality assurance project plans (QAPPs), standard operating procedures (SOPs), and/or method- or laboratory-established criteria.  The origin of the criteria should be clearly documented in the DVSR (e.g. list the criteria or cite the document describing the acceptance criteria).

USEPA National Functional Guidelines (NFG) undergo revision on a semi-regular basis.  Most often, changes in the criteria are nominal, however, some changes are substantial.  NDEP approved deviations from the 2017 NFG are described below.  Future changes to the NFG will be assessed to ascertain compliance with NDEP guidance and revisions to this document will be issued.  

Holding Time

Since 2008, the NFG has recommended rejecting non-detected volatile results when the analysis was performed beyond the holding time and the use of professional judgment, or rejection, for all other analyses.  At this time NDEP recommends only rejecting results (all analyses) when extraction or analysis is performed beyond 2× the holding time. Studies have shown that most chemicals are stable for that period if the samples are kept cold and preserved as appropriate. However, each time a sample is analyzed past holding time, professional judgment should be used to arrive at the qualification and usability assessment. It is recommended that the Companies review historic results, where holding times were met, along with evidence from compound stability studies to arrive at the final usability assessment.

Percent Moisture

The 2017 organic NFG recommends qualification of semivolatile, pesticide and Aroclor (PCB) soil data when high levels of moisture are present.  If the sample percent moisture is >70% but <90%, detected results are to be qualified “J” and non-detects qualified “UJ.”  If the sample percent moisture is ≥90%, detected results are to be qualified “J” and non-detects are to be rejected “R.”

NDEP believes this approach is supported and should be utilizable for all analyses including volatiles, metals, radionuclides and other inorganic analyses.

Blank Contamination

Censoring results in the loss of data and, therefore, information.  For this reason, NDEP does not support the use of NFG recommended qualifications for data associated with blank contamination.  Instead of censoring data due to blank contamination, NDEP recommends qualifying the affected sample results “J,” with appropriate bias assigned, or “UJ,” in the case of negative blank results.  These data will then be carried through to the data usability and analysis process.  By using a single common approach across all data sets where contamination is recognized but data are not censored during data validation, data comparability is ensured.

For a full explanation of the reasoning behind this recommendation, please review Revised Guidance on Qualifying Data Due to Blank Contamination for the BMI Complex and Common Areas (9).

Matrix Spike (MS)/MS Duplicate (MSD)

Previous guidance does not recommend following the NFG (i.e., qualifying based on MS/MSD results) and recommends, instead, qualifying based on other QC results and professional judgment; however, poor MS/MSD recoveries can indicate issues with the sample matrix or preparation problems and in either case, qualifications should be applied to the associated data.  NDEP no longer recognizes an exception to the NFG for MS/MSD recovery of RPD criteria outliers. 

As always, in unusual cases, the validator can use professional judgment to apply, or not apply qualifiers.  The logic behind the action should be detailed in the validation report and DVSR.

Multiple Results Reported 

Multiple results can be reported for a single analyte for several reasons: dilutions to report analytes within the linear range of the calibration, results reported with QC sample outliers can be reanalyzed beyond the holding time and both results are reported, and analytes can be reported from two different methods (e.g., SW-846 8260 and 8270).  In cases where more than one result is reported for an analyte in a sample, the most technically sound value is to be reported and the other result is to be rejected.  The professional judgment used to choose the most technically sound result should be documented in the validation report and the DVSR.

5
Quantitation Limits

As described in Detection Limits and Data Reporting (15), NDEP requires the use of “sample quantitation limit” (SQL) and “practical quantitation limit” (PQL) in the validation reports, electronic data deliverables (EDD) and BMI Complex and Common Area database(s).  

SQLs are sample-specific detection limits. They are an adjustment from the method detection limit (MDL) for sample-specific reasons (e.g., dilution, interference). Practical quantitation limits (PQLs) are greater than the SQLs and are similar to a reporting limit in that, in most cases, they are equivalent to the lowest calibration level or some multiple of the SQL. The PQL should also be adjusted for the same sample-specific reasons as the SQL.

For radiochemical analysis, no PQL is established.  Radionuclides have only one quantitation limit, the minimum detectable concentration (MDC). The MDC is the lowest level of activity (reported as a concentration) in a given sample that is statistically distinguishable from a sample with no activity, at the 2-sigma confidence interval. It is determined by a mathematical formula that takes into account sample volume, chemical recovery, instrument detection efficiency and background, and sample counting duration. Essentially, the MDC is equivalent to the SQL; however, non-detect results are not reported at the MDC.  Instead, the raw data result is reported. In addition, the 2-sigma error is reported for each analyte in each sample. Because a result that is not censored is available for all radionuclide analyses, NDEP prefers the MDCs be reported in the databases, but are otherwise not used for statistical analysis or risk assessment, and that the raw data are used directly.

Asbestos data should be reported in terms of the raw counts of asbestos fibers detected in a given sample. Analytical sensitivity and concentration of asbestos in soil can be calculated from the raw data if the other elutriator instrument parameters are also provided (e.g., area of the filter, area of the scanned part of the filter, volume of air passed through the filter). In effect there are no detection limits that can be used to censor the asbestos data.

6
Data Validation Summary Report

Validated data are to be provided in a summary report (hard copy and electronic format) along with the EDD and laboratory reports in electronic format, including chains-of-custody, case narrative and all other items consistent with the Nevada Laboratory Certification Program.  Any third-party validation reports used to prepare the summary report should also be provided in electronic format.  EDD should follow the Guidance on Uniform Electronic Data Deliverables (16). 
The following information is requested within the data validation summary reports:  

· Cover page listing the title of the DVSR, the Company it was prepared for, the preparer and the date of issue

· Table of contents including a list of tables and attachments

· List of acronyms and abbreviations

· An Introduction including, but not limited to, the following:

· the information on the cover page

· number of samples validated, their matrices, analyses performed and the laboratories performing the analyses

· a table, or reference to a table in an appendix or attachment, listing the sample identifiers, collection date/time, sample delivery group (SDG), validation stage

· a table, or reference to a table detailing what is reviewed in the validation stages utilized

· references to the governing document(s) under which the sampling was performed (i.e., work plan, QAPP, etc.) and validated

· description of any non-typical sampling or sample handling that was performed (e.g. filtering).

· definitions/descriptions of the sensitivity indicator terms: SQL and PQL, etc., used in the report and EDD

· definitions of validation qualifiers

· validation qualifier hierarchy

· a table, or reference to a table in an appendix or attachment, describing the validation qualifier reason codes

· descriptions of the PARCCS (precision, accuracy, representativeness, comparability, completeness, sensitivity) parameters, how they are evaluated and any associated calculations

· Data validation findings, preferably with each method reported in its own section - with the exception of the wet/general chemistry methods, which are expected to be discussed together.  Information regarding qualifications applied to the data should include:

· reason(s) for qualification

· analyte(s) qualified

· qualifier(s) applied to the data

· number of results qualified

· reason code applied

· reference to a table listing the qualifications

· justification for results not qualified

· description of the logic behind the use of professional judgment

· Evaluation of the PARCCS parameters

· Conclusions/recommendations

· References

· Tables identifying qualified data. Each table should specify the sample, SDG, the analyte(s), the data quality indicator (e.g., percent recovery, percent difference, relative percent difference, internal standard area, blank contamination concentration, cooler temperature, number of days past holding time) and criteria/objective (e.g., 75% recovery, limits of 85-115%), the sample result, the data validation qualifier(s) and reason code(s).  This information is necessary to both properly evaluate the DVSR and will also facilitate data usability investigations.  Providing these tables in both hardcopy and electronic (ideally in a spreadsheet) will facilitate review of the DVSR and subsequent usability evaluation.  It is preferred these tables be categorized by issue (e.g. laboratory control sample recovery outliers) and that a table be provided for each type of outlier.). 

· EDD

· Each DVSR should also be submitted with the original laboratory reports and any data validation reports prepared by third parties. 
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Attachment B

	
	Change
	Reason

	1
	Section 3:  Added a specific requirement to validate at least one soil sample to Stage 4 when 10 or fewer samples analyzed by a method.
	This requirement assures that seldom used methods maintain adherence to all QA/QC requirements.

	2
	Section 4: Changed the qualification of MS/MSD recovery and RPD outliers based on other QC results and professional judgment to following the recommendations of the National Functional Guidelines.
	Poor MS/MSD recovery indicate issues in either the sample matrix or preparation problems.  In either case, qualifications should be applied to the associated data.  

The NFG also requires the qualification of all samples of the same matrix in that data package for inorganic analyte MS/MSD outliers, as the same matrix is likely to have similar issues.  If the samples are taken from dissimilar locations, not all samples need to be qualified, as long as this professional judgment decision is explained.

As always, in unusual cases, the validator can use professional judgment to apply, or not apply, qualifiers.  The logic behind the action should be detailed in the validation report and DVSR.

	3
	Section 4: Added a requirement to report a single valid value when there are multiple results for an analyte.
	In order to present the most technically sound result for each analyte, the data validator should use professional judgment to choose which result to report and should reject other results for the same analyte in a sample. The professional judgment used to choose the most technically sound result should be documented in the validation report and the DVSR.



	4
	Section 5:  Specifically required the PQL to be adjusted by the same factor as the SQL.
	This is an industry standard and is already being done by most companies.

	5
	Section 5: Changed MDA to MDC.
	MDC is the limit reported in the data packages (MDC is calculated from MDA).


