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	9.0 Hexavalent Chromium Data Validation

	9.1 Hexavalent Chromium Data Review – Blank Data 

	Chromium in the hexavalent valence state is a concern because of its toxicity and mobility in the environment. SW-846 Method 7196A is used to analyze hexavalent chromium in aqueous matrices and solid extracts. The data validation of hexavalent chromium is dependent on the matrix. Aqueous samples have extraction procedures that differ from solid samples and these differences must be accounted for. Solid samples require ancillary information on the REDOX state of the waste and must use preparation Method 3060A. This preparation method produces an alkaline extract and must be used for valid results. The preparation method requires some review of the waste or the environment from which the samples are derived. Therefore, sampling events for soil and solid wastes must plan for taking measurements of pH, REDOX, ferric-ferrous iron, etc. 

	9.1.1	For soil and solid waste matrices, was SW-846 preparation method 3060A used to extract the samples?

Action: If not, take no further action and contact the facility. If 3060A was not used to extract solid matrices, then qualify results as rejected, or for TCLP extracted chromium above the regulatory standard, qualify results using professional judgement. The laboratory should be contacted for an explanation and potential re-analysis. 
	Indicate yes or no:



Summarize any actions taken:

	9.1.2     Was a preparation blank prepared and analyzed for each digestion batch?
	Indicate yes or no:



	9.1.3      Was Cr6+ detected in the preparation blank?

Action: Use Table 9-1 below to qualify the data based on the preparation blank results. If the Cr6+ results do not meet the criteria, then all samples in the batch should have been re-digested and reanalyzed. Reject all reported results from a batch where the preparation blank does not meet the criteria.
	Indicate yes or no:



Summarize any actions taken:





	Table 9-1: Preparation Blank Actions for Cr6+ 

	Blank Result
	Sample Result
	Action

	Not analyzed at specified frequency
	Non-detect
	UJ

	
	Detect
	J

	Detect < QL
	Non-detect
	No qualification

	
	Detect < QL
	Report at QL and qualify U

	
	Detect > QL
	J+ or no qualification

	≥ QL
	Non-detect
	No qualification

	
	Detect < QL
	Report at QL and qualify U

	
	≥ QL but < 10x the Preparation Blank Result
	Report at Preparation Blank Result and qualify J+ or R

	
	≥ 10x the Preparation Blank Result
	No qualification



	9.2 Hexavalent Chromium Data Review – Duplicates 

	Duplicate samples, including field duplicates, are used to document precision of the sampling process. Field duplicates are used to assess improper homogenization of the samples in the field, reproducibility of sample preparation and analysis, and heterogeneity of the matrix.

	9.2.1      Was at least one separately prepared duplicate soil sample analyzed at a frequency of one per batch of 20 samples?

Note: At least one duplicate sample should be prepared and analyzed for each data package. Duplicates cannot be averaged for reporting on the Laboratory Report. Additional duplicate sample analyses may be required based on the project’s DQOs. A specific sample may be required to be used for the duplicate sample analysis.

Action:  If duplicate analysis is required by the project’s DQOs, but not included within the report, contact the laboratory or applicable party to determine whether a duplicate sample was prepared and analyzed. 
	


Indicate yes or no:




Summarize any actions taken:


	9.2.2       Are all relative percent difference (RPD) values within control limits?

Note: Acceptance criteria for RPD should have a set of laboratory-derived limits; however, acceptance limits must not exceed 20% for the original sample and its duplicate if both the original and the duplicate are ≥ 5x the QL. A control limit of the QL is used when either the original or the duplicate sample is < 5x the QL.

Action: Determine whether RPD values exceed control limits by using Table 9-2 below. If duplicate sample results are outside of the criteria, samples with detected results should be qualified as estimated and flagged with “J”. Non-detected results should be qualified as estimated and flagged with “UJ”.

For high RPDs (i.e., > 100%), use professional judgment to qualify the data, as this may be indicative of a sampling problem.

	Indicate yes or no:


Summarize any actions taken:

	9.2.3       RPD is calculated to evaluate the original and duplicate samples for precision using the following equation:


Where: 
S = Original Sample Result
D = Duplicate Result

Action: Verify one RPD calculation for one set of original and duplicate samples. Contact the applicable party or laboratory for an explanation if RPD was not calculated. If a satisfactory explanation is not available, use professional judgment to qualify sample results.

Note: when the Sample or Duplicate Result is reported as a non-detect, use a value of zero (0) only for calculating the RPD. This will always yield an RPD of 200%.
	Show the results of one verified RPD calculation: 






Summarize any actions taken:



	Table 9-2: Duplicate Analysis Actions for Cr6+

	Criteria
	Action

	
	Detect
	Non-Detect

	Duplicate analysis is required by the QAPP, but not performed at the specified frequency
	J, or use professional judgement
	UJ, or use professional judgement

	Both original sample and duplicate sample results are ≥ 5x QL and RPD > 20%
	J
	UJ

	Both original sample and duplicate sample results are ≥ 5x QL and RPD ≤ 20%
	No qualification
	No qualification

	RPD > 100%
	Use professional judgement
	Use professional judgement

	Original sample or duplicate sample results < 5x QL (including non-detects) and absolute difference between sample and duplicate > QL
	J
	UJ

	Original sample or duplicate sample result < 5x QL (including non-detects) and absolute difference between sample and duplicate ≤ QL
	No qualification
	No qualification




	9.3 Hexavalent Chromium Data Review – Laboratory Control Sample

	Laboratory Control Samples (LCSs) are analyte-free water or solid, clean control matrixes, similar to the sample matrix, spiked with target analytes at known concentrations. LCSs are analyzed using the same sample preparation, reagents, and analytical methods employed for the samples received. Aqueous/water LCSs should be analyzed for hexavalent chromium utilizing the same sample preparations, analytical methods, and Quality Assurance/Quality Control (QA/QC) procedures as employed for the samples. LCS criteria listed in this section are determined from U.S. EPA’s National Functional Guidelines for Inorganic Data Review.

	9.3.1     Was an LCS analyzed per batch of aqueous samples?  

Note: The LCS should be spiked such that it contains Cr6+ at the levels specified in the Quality Assurance Project Plan (QAPP) or at 2x the QL. 

Action:  If LCS information cannot be found, contact the applicable party or laboratory for re-submittal of the data package. If LCS information is not present, qualify all detected results as estimated “J” and all non-detect results as estimated undetected “U” or reject all results based on best professional judgment.

	Indicate yes or no:




Summarize any actions taken:

	9.3.2      Was an LCS analyzed per batch and within suggested QC limits (80% - 120%) or limits provided by the lab?

Action:  Use Table 9-3 below to qualify the data based on LCS results. If the LCS result is outside the criteria, the batch should have been re-digested and reanalyzed. 
	Indicate yes or no:


Summarize any actions taken:

	9.3.3      Verify the calculations for at least one %R.



Action:  If the %R is not calculated correctly, verify the other %R calculations and/or contact the lab for re-submittal. If the re-calculated %R values fall within the QC limits, the validator should use professional judgment to determine if the lab should be contacted for re-submittal or if the data should be flagged. 
	Show results of verified %R calculation:



	Table 9-3: LCS Actions for Cr6+

	Criteria
	Action

	
	Detect
	Non-detect

	LCS not prepared with samples
	J
	UJ

	LCS not prepared at specified concentration
	J
	UJ

	Aqueous/water %R < 40%
	J-
	R

	Aqueous/water %R 40-79%
	J-
	UJ

	Aqueous/water %R 80-120%
	No qualification
	No qualification

	Aqueous/water %R 121-150%
	J+
	No qualification

	Aqueous/water %R > 150%
	R
	No qualification




	9.4 Hexavalent Chromium Data Review – Matrix Spike

	Spikes are elements of known composition that are added to blanks and samples to evaluate the effect of each sample matrix on the sample preparation procedures and the measurement methodology.  At least one matrix spike (MS) and one matrix spike duplicate (MSD) should be included for each batch of 20 samples or less. Field samples should be used as source samples for matrix spike analyses. Spike recovery criteria listed in this section are determined from U.S. EPA’s National Functional Guidelines for Inorganic Data Review. The criteria applied by an individual laboratory may vary. The laboratory should be consulted and have its QA/QC criteria supplied to the validator. 

	9.4.1         For aqueous and solid samples, was a matrix spike or a sample replicate (matrix spike duplicate) analyzed at a frequency of once per 20 samples?

Action: If not present, flag detections “J”, non-detections “UJ”, and contact the applicable party for re-submittal.
	Indicate yes or no:


Summarize any actions taken:

	9.4.2     Are all spike recoveries for aqueous and solid samples within control limits (e.g., 75% to 125%)?

Note:  No action is taken on matrix spike data alone. If the LCS is within criteria, the results and potential bias should be noted in the data report’s narrative.  If other quality control data is outside of criteria, then the matrix spike data may be used to qualify or reject sample results.

Action: Determine whether spike recoveries are within control limits by using Table 9-4 below. If the matrix spike recoveries are not within these recovery limits, the entire batch should have been rehomogenized, redigested, and reanalyzed. 

If upon reanalysis, the matrix spike is not within the recovery limits, but the LCS is within criteria specified in Section 9.3 of this checklist, ancillary information such pH, Eh, and other REDOX couples must be evaluated (see Figures 1 and 2 and Section 3.1 of Method 3060A). The Cr6+ data may be valid for use despite the perceived "QC failure." 

	Indicate yes or no:


If no, describe any actions taken:

	9.4.3      Verify the calculations for at least one %R. 
 

Where: 

SSR = Spike sample Result 
SR = Sample Result 
SA = Spike Added 
 
Note: When the sample result is reported as non-detect, the sample result should be set at 0 for calculating the %R. 
	

Show results of one %R calculation: 

	9.4.4       Are all RPD values for the MS/MSD pair within control limits?

Note: Acceptance criteria for RPD should have a set of laboratory-derived limits; however, acceptance limits must not exceed 20% for original and duplicate values ≥ 5x the QL. A control limit of the QL is used when either the original or the duplicate sample is < 5x the QL.

Action: Determine whether RPD values exceed laboratory-derived control limits. If control limits have not been developed, use ≤20% as the acceptance criteria. For high RPDs (i.e., > 100%), use professional judgment to qualify the data, as this may be indicative of a sampling problem.
	Indicate yes or no:


Summarize any actions taken:

	9.4.5       RPD is calculated to evaluate the original and duplicate samples for precision using the following equation:



Where: 
S = Original Sample Result (matrix spike)
D = Duplicate Result (matrix spike duplicate)

Note: when the Sample or Duplicate Result is reported as a non-detect, use a value of zero (0) only for calculating the RPD. This will always yield an RPD of 200%.

Action: Verify one RPD calculation for one MS/MSD pair. Contact the applicable party or laboratory for an explanation if RPD was not calculated. If a satisfactory explanation is not available, use professional judgment to qualify sample results.
	Show the results of one verified RPD calculation: 






Summarize any actions taken:



	Table 9-4: Matrix Spike Actions for Cr6+

	Criteria
	Action

	
	Detect
	Non-Detect

	Matrix Spike analysis not performed at the specified frequency
	J
	UJ

	Matrix Spike not prepared from field sample
	J
	UJ

	Matrix Spike %R < 30%
	J-
	R

	Matrix Spike %R 30-74%
	J-
	UJ

	Matrix Spike %R 75-125%
	No qualification
	No qualification

	Matrix Spike %R > 125%
	J+
	No qualification



	9.5 Hexavalent Chromium Data Review – Method of Standard Additions (MSA)

	The standard addition technique involves adding known amounts of standard to one or more aliquots of the processed sample solution. This technique compensates for a sample constituent that enhances or depresses the analyte signal, thus producing a different slope from that of the calibration standards. The MSA will not correct for additive interferences which cause a baseline shift. The MSA is used for the analysis of all extracts, on all analyses submitted as part of a delisting petition, and whenever a new sample matrix is being analyzed.

	
[bookmark: _Hlk99099137]9.5.1    Optional: Was the Method of Standard Additions (MSA) used for waste(s) whose generator is seeking a chromium exclusion under OAC 3745-51-04?  

Action:  If the analysis is performed for a chromium exclusion and the MSA was not performed, the analysis does not have sufficient quality to provide evidence for the exclusion. Additional testing must be performed.
	
Indicate yes or no:




Summarize any actions taken:

	9.5.2      Optional: If the MSA was used, was a spike observed?

Action: If no spike was observed for the MSA results indicate that the matrix is incompatible with Cr6+.

	
Indicate yes or no:


Summarize any actions taken:
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