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 NEPTUNE AND COMPANY, INC.
1505 15th Street

Suite B

Los Alamos NM

Phone 505-662-2121

Fax 505-662-0500
ADVANCE \d 7MEMORANDUM

From:
David Gratson

To:
Brian Rakvica

Date:
18th May 2010

Subject:
Data Usability Investigation of TO-15 SIM data collected as part of flux chamber sampling under DVSR 53.

Background

As part of the Southern Ribs Sub-Area Soil Investigations (Dataset 53) BRC included flux chamber sampling and analysis using EPA Method TO-15.  The flux chamber summa canister samples were analyzed for volatile organics using both full-scan and Single Ion Monitoring (SIM) under Method TO-15.  The original Data Validation Summary Report, dated January 2010 included qualifiers for some of the TO-15 SIM results (SDG 208610) due to calibration issues.  Section 2.1.7 of the DVSR states “A large number of the sample results for the TO-15 SIM analysis were qualified as   estimated (J/UJ) because they were quantitated based on an initial calibration performed after the samples had been analyzed.  The laboratory indicated that instrument was drifting for some of the compounds in the initial calibration preceding the analysis of the samples.  The laboratory did this rather than analyze the samples outside of holding time.” We believe what this means is that the 5-pt ICAL was performed on November 25th, after the samples had been analyzed.

Laboratory data validation report file 20190 associated with this DVSR indicated “The  associated initial calibration standards were analyzed after the samples.”  Neptune and Company provided the following comment in our review of this DVSR:

The reporting of data that were analyzed without an initial calibration that met the method requirements is considered unacceptable by many agencies.  For example, the Department of Defense Quality Systems Manual for Environmental Laboratories does not allow results to be qualified due to missed initial calibration.  Similarly, the HQ Air Force Center for Environmental Excellence Technical Services Quality Assurance Program, Guidance for Contract Deliverables document indicates sample analysis must first meet the initial calibration, qualification (flagging) of data is not allowed.  This issue of not meeting an initial calibration is not discussed in the BRC SOP and qualification of such data (versus re-analysis) is generally not industry standard practice. 

NDEP proposes that additional details on these QC results and sample data be added as separate subsection and tables to the Deliverable in order to determine whether these data can be used (not rejected).  The Deliverable should provide the recovery results both for the calibration performed prior to sample analysis as well as the calibration done after analysis, along with any continuing calibration checks.  Also provide a separate table showing the results for all associated samples so that the magnitude of the uncertainty can be assessed.  

The revised DVSR, dated March 2010, provided the following comment in reference to this issue: “LDC had estimated the data based upon professional judgment.  To reduce any uncertainty in the use of this data, the data has been re-evaluated and rejected. LDC has revised the data validation memos and the database has been updated accordingly.”

Unfortunately, there is very little other data available in this area of the site with the sensitivity (detection and reporting limits) necessary to provide an estimate of human health risk.  Therefore, a data usability assessment was conducted to evaluate the uncertainty of the data in question and the limits to use of that data for risk assessment.
Data Usability Assessment
The data in question are TO-15 SIM results analyzed over a period from November 20-25, 2010.  The Sample Delivery Group (SDG) number associated with these data is 208610.  The sample numbers are provided below.

	Field ID
	Lab ID
	Lab Batch

	SRC1-AK20
	2
	112008-MS2

	SRC1-AJ20
	3
	112008-MS2

	SRC1-AK23
	4
	112008-MS2

	SRC1-AJ23
	5
	112008-MS2

	SRC1-AJ24
	6
	112108-MS2

	SRC1-AG-16
	7
	112108-MS2

	SRC1-AG-17
	8
	112108-MS2

	SRC1-AG-18
	9
	112108-MS2

	SRC1-AH-17
	10
	112108-MS2

	SRC1-AH-18
	11
	112108-MS2

	SRC1-AH-19
	12
	112108-MS2

	SRC1-AI-17
	13
	112108-MS2

	SRC1-J01
	14
	112108-MS2

	SRC1-AH15
	15
	112108-MS2

	SRC1-AH16
	16
	112108-MS2

	SRC1-AI16
	17
	112108-MS2

	SRC1-AI18
	18
	112108-MS2

	SRC1-AI19
	20
	112108-MS2

	SRC1-AI20
	21
	112108-MS2

	SRC1-J04
	22
	112008-MS2

	SRC1-AJ27
	23
	112208-MS2

	SRC1-J12
	24
	112208-MS2

	SRC1-AJ28
	25
	112308-MS2

	SRC1-J14
	26
	112308-MS2

	SRC1-J02
	27
	112308-MS2

	SRC1-AL28
	39
	112308-MS2

	SRC1-J11
	40
	112408-MS2

	SRC1-AM27
	41
	112408-MS2

	SRC1-J15
	44
	112408-MS2

	SRC1-J09
	54
	112408-MS1

	SRC1-AL24
	65
	112408-MS2

	SRC1-J06
	67
	112408-MS2

	SRC1-AL26
	68
	112408-MS2


According to the EAS Laboratory Report (208610 CLP_Group 1) the QC requirements for TO-15 SIM analysis include an Initial Calibration (ICAL) that included 5 points (concentration levels).  The EAS Calibration Check Sample (CCS) criteria includes a “5pt points minimum” analysis with RSD criteria that varies with the analyte.  A Continuing Calibration Verification(CCV) check also specifies a 5pt point minimum” with the same RSD criteria as used in the Initial Calibration.  The EAS page does not actually provide RSD criteria for the Initial Calibration, only for the CCS, it is assumed these are the same.  Note that the EPA Method TO-15 guidance also includes both initial and daily calibration criteria but a %D (percent difference) is used to evaluate the daily calibration.  This %D evaluates the difference between the Relative Response Factor (RRF) calculated from the initial 5-point calibration (mean RRF ) and the value obtained for each analyte in the daily calibration.  TO-15 allows analysis of samples after just the daily calibration, if it meets the QC criteria such that a full 5-point calibration is not required daily.  This requirement is also consistent with the EAS QC for TO-15 Full Scan.  A full 5-point is only required each day of analysis by EAS when performing TO-15 SIM analyses.  It is important to understand that a full 5-point calibration each day of analysis is uncommon for GC/MS methods but is applied here to the SIM analyses.

The LDC Validation Worksheets indicate that ICAL (5-point calibrations) were performed on November 9, 22, and 25, 2010.  But none were associated with samples analyzed on November 18-20.  The database associated with these samples indicates some samples analyzed on November 21, 22, 23, 24 and 25 might also be affected by the lack of a daily ICAL.

To understand the affect of no ICAL on these results the laboratory reports were reviewed for the RRF values associated with the ICV/CCV and the ICALs over this period.

The average relative response factors, an average of the 5 calibration levels, are shown below for two ICALs performed spanning the period in question.  What is important here is the variability between RRFs for each compound over that time period.  We have also calculated a %D(RRF) that is shown in this table, using the average RRF from each day.  These data show that over a 5-day period each RRF can vary up to 82%, though differences up to 30% are more common.  This variation is consistent with the TO-15 QC criteria for allowable variation.  The %RSDs of a complete 5-point calibration are within limits up to 30%, though up to two may vary by 40%.  Realize that we are not comparing the exact same statistic, %RSD versus %D(RRF) are being evaluated.  But both provide an indication of variability and both are relatively similar.  

The EAS QC criteria are similar to that stated in the EPA method, with allowance up to 40% RSD for most TO-15 compounds.  Naphthalene and hexachlorobenzene are allowed to vary up to 60% RSD.

Table 1:  ICAL 5-point RRFs

	SIM RFs
	112008-MS2 Avg RRF (5-pt)
20-Nov
	112508-MS1 Ave RRF (5-pt)
25-Nov
	Ave RRF
	%D(RRF)

	1,1,2,2-Tetrachloroethane
	0.479
	0.433
	0.456
	5.0%

	1,1,2-Trichloroethane
	0.19
	0.144
	0.167
	13.8%

	1,2,3-Trichloropropane
	0.142
	0.175
	0.1585
	-10.4%

	1,2-Dichlorobenzene
	0.944
	1.005
	0.9745
	-3.1%

	1,2-Dichloroethane
	0.344
	0.331
	0.3375
	1.9%

	1,2-Dichloropropane
	0.116
	0.098
	0.107
	8.4%

	1,3-Dichlorobenzene
	0.744
	0.856
	0.8
	-7.0%

	1,4-Dichlorobenzene
	0.774
	0.881
	0.8275
	-6.5%

	Benzene
	0.339
	0.328
	0.3335
	1.6%

	Benzyl chloride
	1.3
	0.697
	0.9985
	30.2%

	Bromodichloromethane
	0.38
	0.279
	0.3295
	15.3%

	Carbon tetrachloride
	0.219
	0.185
	0.202
	8.4%

	Chloroform
	0.338
	0.195
	0.2665
	26.8%

	Dibromochloromethane
	0.077
	0.366
	0.2215
	-65.2%

	Dibromochloropropane
	0.088
	0.079
	0.0835
	5.4%

	Dichloromethane [Methylene chloride]
	0.093
	0.066
	0.0795
	17.0%

	Ethane, 1,2-dibromo-
	0.277
	0.209
	0.243
	14.0%

	Hexachlorobutadiene
	0.932
	1.1
	1.016
	-8.3%

	Naphthalene
	0.384
	3.939
	2.1615
	-82.2%

	Tetrachloroethene
	0.181
	0.272
	0.2265
	-20.1%

	Trichloroethene
	0.163
	0.24
	0.2015
	-19.1%

	Vinyl chloride
	0.072
	0.049
	0.0605
	19.0%


In order to look at how the RRF values varied for each day, during the period in question, the daily CCV differences were pulled from the LDC data validation sheets.  Table 2 shows the results from daily CCVs over the period in questions as well as two (11/18 and 11/19) from analyses before this period.  Only those compounds that had a %D of greater than 30% are shown, all other compounds were found to have their RRF within 30% of the associated 5-point average RRF.

Table 2.  Daily Calibration Check (CCV) Percentage Difference of RRFs from ICAL

	Compounds
	11/18

%D
	11/19
%D
	11/20
%D
	11/21
%D
	11/22
%D
	11/23
%D
	11/24
%D

	1,1,2,2-Tetrachloroethane
	
	
	38.1
	31.8
	34.4
	
	

	1,1,2-Trichloroethane
	
	
	 
	 
	 
	
	

	1,2,3-Trichloropropane
	-34.1
	-35.6
	 
	 
	 
	-31.5
	

	1,2,4-Trichlorobenzene
	-64.9
	-62.4
	-58.9
	-59.5
	-67.6
	-56.2
	-68.6

	1,2-Dichlorobenzene
	-50.7
	-54.1
	-44.1
	-50.2
	-49.9
	-39.5
	-41.4

	1,2-Dichloroethane
	-43.2
	-37.9
	 
	 
	 
	 
	 

	1,2-Dichloropropane
	 
	 
	 
	36.7
	53.6
	30.2
	 

	1,3-Dichlorobenzene
	-39.1
	-47.2
	-32.7
	-40.8
	-40.3
	-31.7
	-32.9

	1,4-Dichlorobenzene
	-42.1
	-48.9
	-33.9
	-40.1
	-41.8
	-34.6
	 

	Benzene
	 
	 
	38.7
	44.8
	55.9
	43.7
	88.3

	Benzyl chloride
	-41.4
	-37.6
	 
	-30.3
	-39.4
	 
	-32.6

	Bromodichloromethane
	 
	 
	 
	 
	 
	 
	 

	Carbon tetrachloride
	 
	 
	 
	 
	 
	 
	 

	Chloroform
	 
	 
	 
	 
	 
	 
	 

	Dibromochloromethane
	 
	 
	 
	 
	 
	 
	 

	Dibromochloropropane
	 
	 
	 
	-50
	-61.7
	-47.2
	-48.4

	Dichloromethane [Methylene chloride]
	 
	 
	30.7
	39.8
	63.3
	37
	 

	Ethane, 1,2-dibromo-
	-30.5
	 
	 
	 
	 
	 
	 

	Hexachlorobutadiene
	-70.4
	-69.3
	-68.2
	-71.3
	-72.2
	-42.3
	-55.1

	Naphthalene
	-66.5
	-58.2
	-56.6
	 
	-68.6
	-46.4
	-64.5

	Tetrachloroethene
	
	
	 
	 
	 
	 
	

	Trichloroethene
	
	
	 
	 
	 
	 
	

	Vinyl chloride
	
	
	33.2
	42
	70.2
	52.6
	


What the data in Table 2 show is that while a complete 5-point calibration was not performed during each day of analysis, a daily calibration check was completed.  These daily calibration checks provide information on the level of uncertainty associated with the sample results over that time period.  During this period about half of the compounds have a %D of less than 30% (blank cells) and the other half exceeded this amount.  But overall the variation in RRFs was no greater than 88% and nominally 50% for those cases where 30% was exceeded.  This provides a boundary on the uncertainty of the results.  It also indicates the instrument uncertainty was generally within the normal range.  The QC criteria allow variations in RRFs in the same magnitude as we are seeing with these daily CCV results – on days 11/18 and 11/19 for example.  Therefore, we have sufficient analytical information from the daily calibration to bound our results and use them with the understanding that the reported result has an uncertainty approximately equal to the %D values above.  

To put this in a quantitative perspective, using the greatest %D as an example.  If we assume the average RRF for benzene from the associated ICAL is 1.00, the RRF from the CCV on 11/24 would have been equal to 1.88 (X-1 = .88).  If we assume that on the day the ICAL was analyzed, an instrument response (area) of 100 would have given a concentration value for benzene equal to 100.  Concentration = area/RRF, not including the internal standard area in this calculation.  This same instrument response (area) on 11/24 would have given a benzene concentration of 53 (100/1.88), all other conditions being equal – namely the associated internal standard area for those two analyses.   A worst case scenario would be to consider some of the flux chamber results low by a factor of 2.

Conclusions

Though EAS apparently did not complete a full 5-point calibration each day that the associated samples were analyzed for VOCs using EPA Method TO-15 SIM, there is sufficient information to quantify the results and to bound the uncertainty.  The uncertainty of the daily calibrations was not significantly outside the variability seen even with a complete ICAL.  The data can be used, with the understanding that the uncertainty associated with the results is comparable to the %D values provided in Table 2.
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