NWQL PERFORMANCE ON IBSP SAMPLES

Data Quality Assessment Summary – February 2014
The Inorganic Blind Sample Project (IBSP) of the Branch of Quality Systems reviews more than 90 inorganic/physical property analytical lines at the National Water Quality Laboratory (NWQL) using double-blind, quality-control samples.  A summary of this review is written every other month and addresses only those analytical lines for which the quality-control charts indicate or have indicated a bias, higher than expected variability, or a high percentage of false-positives in the blind-blank samples.  Overall, the majority of the inorganic methods at the NWQL demonstrate acceptable bias and variability.

The data reviewed in this month’s summary is for the time period 07/15/2013 through 01/30/2014; however, longer-range charts may be used when they add clarity to the problem.  The attached quality-control charts contain data from samples that have been subject to the same laboratory handling procedures as the samples submitted by the USGS Water Science Centers (WSC), and the data have the same level of quality-control review as the data released to the WSCs.  Therefore, any factors that affect the data displayed on the IBSP quality-control charts or the blind-blank charts should also affect the WSCs’ data in a similar manner.  Data from samples known to have been affected by a problem independent of the NWQL are removed from the charts.

In this report, the “Observation” is determined and written by the IBSP and then sent to the NWQL.  The NWQL then gets two weeks to respond to the observation by writing an “NWQL Comment” and, if appropriate, a “Corrective Action.”  Comments from the NWQL are incorporated into the report as received.  The most recent comments and responses are in bold followed by comments and responses from previous reports.
Current IBSP charts and their associated data (updated twice weekly) may be accessed at http://bqs.usgs.gov/ibsp/FY13_14Charts.shtml.  Current blind-blank charts and their associated data (usually updated weekly) may be accessed at http://bqs.usgs.gov/bbp.  Laboratory and WSC personnel may also have their own custom quality-assurance data retrieval to parallel their objectives by contacting Ted Struzeski (303.236.1872, struzesk@usgs.gov).  Charts pertaining specifically to this report can be accessed electronically by following the underlined hyperlinks associated with each analysis discussed. 

Historical Data-Quality Assessment summaries may be accessed at http://bqs.usgs.gov/ibsp/QAData.shtml.
Tedmund M. Struzeski

struzesk@usgs.gov
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Report Highlights

Note:  Click the underlined text to access the control chart associated with the comment. 
Raised LTMDLs starting October 2013
LTMDLs for many trace metals have been changed as of October 2013, and this may affect data interpretation of results for field blanks and low-level environmental samples.
The new LTMDLs apply to samples logged in on or after October 1, 2013.  The majority of the changes are for filtered parameters by ICP-MS.  The LTMDL has increased for most parameters for this method with the new LTMDL being up to four times higher than the previous LTMDL.  For the unfiltered ICP-MS parameters, the LTMDL changed for about one-half of the parameters— increasing for most, but decreasing for some.  For ICP, the LTMDLs were raised for about five parameters for the filtered method.  No LTMDLs were changed for the unfiltered parameters by ICP.  

Please follow the hyperlinks to see LTMDLs plotted with the associated 27 months of blind-blank data.
Lithium Data Corrected and Reloaded
Results have been corrected and reloaded for filtered and unfiltered lithium by ICP.  (See Rapi-Note 14-002.)  Corrections apply to samples with lithium results greater than 0.2 µg/L analyzed between 03/01/2012 and 11/01/2013.  The corrections and reload was necessary due to likely positively biased results due to ionization interference.
Click here for chart showing last 16 months of blind-sample results before correction.

Click here for chart showing last 16 months of blind-sample results after correction.

Routine Highlights


1. Acid Neutralizing Capacity, unfiltered, titrimetric, parm/meth code 90410TT040 – Positive bias demonstrated.  Mean bias currently at 7.0% (7.0% equates to 1.2 f-pseudosigma.)
2. Alkalinity, filtered, titrimetric, parm/meth code 29801TT040 – Positive bias demonstrated.  Mean bias currently at 7.5 % (7.5% equates to 1.2 f-pseudosigma.)
3. Ammonia as  N, unfiltered, CFA, parm/meth code 00610CL017 – Slight positive bias.  Mean bias currently at 5.9%. (5.9% equates to 0.9 f-pseudosigma.)  
4. Arsenic, filtered, cICP-MS, parm/meth code 01000PLM10 – Negative bias demonstrated.  Mean bias currently at 8.0%. (-8.0% equates to -1.0 f-pseudosigma.)  
5. Barium, filtered, ICP, parm/meth code 01005PLA11 – Negative bias developing.  Mean bias currently at 7.6%. (-7.6% equates
to -1.5 f-pseudosigma.) 
6. Barium, unfiltered, ICP, parm/meth code 01007PLA15 – Negative bias developing.  Mean bias currently at 9.6%. (-9.6% equates
to -1.9 f-pseudosigma.)  
7. Fluoride, filtered, IC, parm/meth code 00950IC003 – A positive bias is shown.  Mean bias currently at 7.6%. (7.6% equates to 0.6 f-pseudosigma.)  
8. Manganese, unfiltered, ICP, parm/meth code 01055PLA15 – Negative bias demonstrated.  Mean bias currently at 9.0%.  (-9.0% equates to -1.7 f-pseudosigma.)
9. Thallium, unfiltered, ICP-MS, parm/meth code 01059PLM48 – Negative bias demonstrated.  Mean bias currently at 15%.  (-15% equates to -1.5 f-pseudosigma.)
Note:  Click  the underlined text to access the control chart associated with the comment.
	Nutrient Determinations
	Observation
	NWQL Comment
	Corrective Action

	Ammonia as N, Unfiltered                             CFA                          labcode 2188 parm/meth code 00610CL017
	A slight positive bias is developing.  Results received as of the last assessment (early November 2013) are 5.9%, on average, above the target value.


	The trend of the last few BQS check samples appears to be returning to the median.  The quality control samples indicate the analysis is operating within specifications.
	NWQL will monitor and investigate if the bias continues.

	
	
	
	


	
	
	
	

	Trace Metal Determinations
	Observation
	NWQL Comment
	Corrective Action

	Arsenic, Filtered               cICP-MS                  labcode 3122 parm/meth code 01000PLM10
	A negative bias has developed.  Results received as of October 2013 are 8.0%, on average, below the target value.


	The NWQL will continue to look into this issue.  The on-line quality control samples do not demonstrate a similar negative bias.  The NWQL will look into the calibration standards.
	The NWQL will continue to monitor the BQS samples and the NWQL on-line quality control samples to ensure that the negative bias does not increase.

	
	
	
	

	Barium, Filtered               ICP                  labcode 0641 parm/meth code 01005PLA11
	A negative bias appears to be developing.  The most recently received results (n=4) are biased, 7.6%, on average, below the target value.

The same reference materials are submitted for analysis for filtered barium by ICP-MS (pc 1005PLM43), and the data do not show the same trend.

	The NWQL will continue to look into this issue.  The on-line quality control samples do not demonstrate a similar negative bias.  The NWQL will look into the calibration standards.
	The NWQL will continue to monitor the BQS samples and the NWQL on-line quality control samples to ensure that the negative bias does not increase.

	
	
	
	

	Barium, Unfiltered               ICP                  labcode 2352 parm/meth code 01007PLA15
	A negative bias is demonstrated.  The most recently received data (n=4) are biased, 9.6%, on average, below the target value.

The same reference materials are submitted for analysis for filtered barium by ICP-MS (pc 1005PLM43), and the data do not show the same trend.

	The NWQL will continue to look into this issue.  The on-line quality control samples do not demonstrate a similar negative bias.  The NWQL will look into the calibration standards.
	The NWQL will continue to monitor the BQS samples and the NWQL on-line quality control samples to ensure that the negative bias does not increase.

	
	
	
	

	Boron, Filtered               ICP-MS                  labcode 2504 parm/meth code 01020PLM40
	Results received since the last assessment are biased about 11%, on average, below the target value; however, no results received since late September 2013 are lower than -1 f-pseudosigma. 
The analysis should be closely monitored until the next DQA summary is distributed.
	
	The NWQL will continue to monitor the line.

	Previous comments for boron, filtered, labcode 2504 parm/meth code 01020PLM40

	From 

DQA Summary
December 2013
	No new results to assess.


	The delayed release of the dissolved data is a result of being in the same data release group as the unfiltered analysis.  The NWQL is working to reduce the unfiltered sample analysis backlog.  The sample analyses were delayed due to the availability of getting filters for the digestion and as a result of the recent shutdown of operations.  The data for some samples have been released after this report was generated and those samples will be on the next data summary.
	The NWQL will monitor the line as samples are analyzed.

	From 

DQA Summary
October 2013
	A negative bias is demonstrated.  Results received as of mid-April 2013 are 9.2%, on average, below the target value.

The same reference materials are submitted for analysis for filtered boron by ICP (pc 1020PLA13), and the data do not show the same trend.

	The NWQL on-line quality control samples also demonstrate a slight negative bias after instrument maintenance was done at the end of April.  Although the negative bias is at 9.2%, that bias is still less than 1 fps.
	The NWQL will continue to monitor the BQS samples and the NWQL on-line quality control samples to ensure that the negative bias does not increase.

	
	
	
	

	Boron, Unfiltered          ICP-MS                  labcode 2501 parm/meth code 01022PLM47
	Results received as of October 2013 demonstrate acceptable bias and variability.

The analysis should be closely monitored until the next DQA summary is distributed.
	
	The NWQL will continue to monitor the line.

	Previous comments for boron, unfiltered, labcode 2501 parm/meth code 01022PLM47

	From 

DQA Summary
December 2013
	No new results to assess.


	The NWQL is working to reduce the unfiltered sample analysis backlog.  The sample analyses were delayed due to the availability of getting filters for the digestion and as a result of the recent shutdown of operations.  The data for some samples have been released after this report was generated and those samples will be on the next data summary.
	The NWQL will monitor the line as samples are analyzed.

	From 

DQA Summary
October 2013
	All values received since last assessment are non-detects, as expected, based on the MPV.  More data are required to assess the status of the negative bias.
	Eight BQS blind samples were analyzed since the last assessment; however, all of the samples were reported as less than the LTMDL because the BQS MPV is less than the NWQL LTMDL.
	The NWQL will continue to monitor the line.

	From 

DQA Summary
August 2013
	A negative bias has developed.  Results received as of May 2013 are 19%, on average, below the target value.


	Although the apparent bias of BQS samples is at negative 19%, the total bias is within 1.5 F-pseudo sigma.  The NWQL digested quality control samples which are NIST traceable demonstrate a low bias of 3%.   Instrument maintenance was completed that corresponds to the time period of the shift; however the quality control samples do not demonstrate the same bias. 
	The NWQL will continue to investigate the potential negative bias.

	
	
	
	

	Lithium, Filtered            ICP                      labcode 0664 parm/meth code 01130PLA11
	Results have been corrected and reloaded for filtered and unfiltered lithium by ICP.  (See Rapi-Note 14-002.) 
Corrections apply to samples with lithium results greater than 0.2 µg/L analyzed between 03/01/2012 and 11/01/2013.  The corrections and reload was necessary due to likely positively biased results due to ionization interference.
Click here for chart showing last 16 months of blind-sample results before correction.

Click here for chart showing last 16 months of blind-sample results after correction.
	
	The NWQL will continue to monitor the line.

	Previous comments for lithium, filtered, labcode 0664, parm/meth code 01130PLA11

	From 

DQA Summary
December 2013
	Most results received since the last assessment demonstrate acceptable bias and variability; however, the specific conductance for these samples is relatively low (between 87 and 257 uS/cm).  The one sample with higher conductance (536 uS/cm ) is about 50% above the target value.

Analysis should be closely monitored to see the effects of instrument modifications put into place starting October 2013.
	
	The NWQL will continue to closely monitor the line after the instrument modifications are in place.

	From 

DQA Summary
October 2013
	This analytical line exhibits a positive bias and high variability which started around September 2011.  As stated by the NWQL, the magnitude of the bias appears to be positively correlated to the concentration of the total dissolved solids in the blind samples.

The most recent results show acceptable bias and variability; however, the specific conductance for these samples is relatively low (between 87 and 257 uS/cm).
	The bias is due to the dissolved solids in samples.  
	The NWQL will be modifying the instrument starting October 2013 to remove the positive bias resulting from higher dissolved solids for all samples. A Rapi-Note describing the changes is planned.

	From 

DQA Summary
August 2013
	This analytical line demonstrates a positive bias and high variability.  As stated by the NWQL, the magnitude of the bias appears to be positively correlated to the concentration of the total dissolved solids in the blind samples.

The specific conductance for the blind-samples submitted varies from 74 to 658 uS/cm.
	The NWQL has determined that the positive bias of the samples is due to the amount of dissolved solids in the samples.  If a matrix matching approach is implemented in for the calibration standards associated with this type of sample, with a higher amount of dissolved solids in the solution may reduce but not eliminate the positive bias.  
	The NWQL will be modifying the instrument starting October 2013 to remove the positive bias resulting from higher dissolved solids for all samples. A Rapi-Note describing the changes is planned.

	From 

DQA Summary
June 2013
	This analytical line demonstrates a positive bias and high variability.  As stated by the NWQL, the magnitude of the bias appears to be positively correlated to the concentration of the total dissolved solids in the blind samples.

The specific conductance for the blind-samples submitted varies from 74 to 658 uS/cm.
	The NWQL is continuing to look into the bias caused by the dissolved solids in the BQS and the WSC samples.  The same bias issues are not demonstrated in the on-line third party quality control samples which are NIST traceable (25 ug/L), however there is evidence that dissolved solids are affecting the apparent bias in some samples.  The instrument modifications being evaluated by the NWQL do not demonstrate the same bias for the BQS samples.
	The NWQL is evaluating instrument modifications to improve the bias in samples with higher dissolved solids.  The NWQL is evaluating conversion equation that can be used to adjust the concentration of lithium in the WSC and BQS samples. The NWQL is analyzing historical data which could be impacted by the proposed change to reduce the bias in samples with higher levels of dissolved solids. 

	
	The positive bias and high variability started around September 2011.  

For comments from previous reports see the IBSP website at http://bqs.usgs.gov/ibsp/QAData.shtml.
	
	

	
	
	
	

	Manganese, Unfiltered            ICP                  labcode 2363 parm/meth code 01055PLA15
	A negative bias is still demonstrated.  Results received as of June 2013 are 9.0%, on average, below the target value.
The same reference materials are submitted for analysis for filtered manganese by ICP-MS (pc 1056PLM43), and the data do not show the same trend.
	The NWQL will continue to look into this issue.  The on-line quality control samples do not demonstrate a similar negative bias.  The NWQL will look into the calibration standards.
	The NWQL will continue to monitor the BQS samples and the NWQL on-line quality control samples to ensure that the negative bias does not increase.

	Previous comments for manganese, unfiltered, labcode 2363, parm/meth code 01055PLA15

	From 

DQA Summary
December 2013
	The negative bias is still shown.  Results received as of June 2013 are 8.6%, on average, below the target value.


	The BQS samples with concentrations > 500 ug/L, exhibit a larger negative bias; however all of the BQS samples do demonstrate a negative bias.
	The NWQL will evaluate the standards and digestion process to look for a source of the apparent negative bias.

	From 

DQA Summary
October 2013
	Results received since the last assessment indicate an improvement in the negative bias; however, this is based on only five results at two different concentrations, so the analysis should be closely monitored until the next DQA summary is distributed.
	
	The NWQL will continue to monitor the line.

	From 

DQA Summary
August 2013
	The negative bias is still shown.  Results received as of the last assessment are 9.9%, on average, below the target value.

The same reference materials are submitted for analysis for filtered manganese by ICP-MS (pc 1056PLM43), and the data do not show the same trend.
	The BQS samples with the largest negative bias have concentrations > 500 ug/L.  The method quality control samples which are NIST traceable for manganese demonstrate a negative 2.3% bias for the digested third party check sample (25 ug/L), which is within precision of the method.  The NWQL also prepared and analyzed NIST traceable standards at concentrations (>500 ug/L) which are similar to the BQS samples in this study; however these standards did not reproduce the apparent negative bias.
	The NWQL will continue to evaluate the cause of the negative bias for BQS samples > 500 ug/L.

	From 

DQA Summary
June 2013
	A negative bias is still exhibited.  Results as of early March 2013 are 6.8%, on average, below the target value.

The same reference materials are submitted for analysis for filtered manganese by ICP-MS (pc 1056PLM43), and the data do not show the same trend.
	Although the bias of BQS samples is at negative 6.8%, the bias is still less than 2 F-pseudo sigma.  The method quality control samples which are NIST traceable for manganese demonstrate a negative 2.6% bias for the digested third party check sample (25 ug/L), which is within precision of the method.
	The NWQL will continue to monitor and evaluate the level of the bias for possible matrix effects seen in the BQS samples. New calibration standards will be prepared and the NWQL will monitor the effects of the new standards on the bias.  

	From 

DQA Summary
April 2013
	A slight negative bias is still demonstrated.  Results received since the last assessment are 7.6%, on average, below the target value.  

The same reference materials are submitted for analysis for filtered manganese by ICP-MS (pc 1056PLM43), and the data do not show the same trend.
	Although the bias is at negative 7.6%, the bias is still less than 2 F-pseudo sigma.  The method quality control samples for manganese by ICP on-line quality control samples demonstrate a negative 2.4% bias for the digested third party check sample (25 ug/L), which is within precision of the method.
	The NWQL will continue to monitor and evaluate the level of the bias for possible matrix effects seen in the BQS samples.

	
	The negative bias goes back to at least September 2012.  

For comments from previous reports see the IBSP website at http://bqs.usgs.gov/ibsp/QAData.shtml.
	
	

	
	
	
	

	Thallium, Unfiltered            ICP-MS                  labcode 2388 parm/meth code 01059PLM48
	The long-running negative bias is still demonstrated. Results as of the last assessment are 15%, on average, below the target value.

The same reference materials are submitted for analysis for filtered thallium by ICP-MS (pc 1057PLM40), and the data do not show the same trend.
	The NWQL will continue to look into this issue.  The on-line quality control samples do not demonstrate a similar negative bias.  The NWQL will look into the calibration standards.
	The NWQL will continue to monitor the BQS samples and the NWQL on-line quality control samples to ensure that the negative bias does not increase.

	Previous comments for thallium, unfiltered, labcode 2388, parm/meth code 01059PLM48

	From 

DQA Summary
December 2013
	No new results to assess.


	The NWQL is working to reduce the unfiltered sample analysis backlog.  The sample analyses were delayed due to the availability of getting filters for the digestion and as a result of the recent shutdown of operations.  The data for some samples have been released after this report was generated and those samples will be on the next data summary.
	The NWQL will monitor the line as samples are analyzed.

	From 

DQA Summary
October 2013
	Results are still showing a negative bias. Results as of the last assessment are 18%, on average, below the target value.

The same reference materials are submitted for analysis for filtered thallium by ICP-MS (pc 1057PLM40), and the data do not show the same trend.
	The NWQL is still evaluating the negative bias for unfiltered Thallium for samples with concentrations less than 5 ug/L.  The new standards has corrected the bias above 5 ug/L, but the NWQL low quality control sample still has a negative bias.
	The NWQL will continue to evaluate the cause of the negative bias at concentrations less than 5 ug/L.

	From 

DQA Summary
August 2013
	The negative bias is still shown.  Results received as of the last assessment are still 13%, on average, below the target value.

The same reference materials are submitted for analysis for filtered thallium by ICP-MS (pc 1057PLM40), and the data do not show the same trend.
	The NIST traceable on-line quality control samples at 1 ug/L demonstrate a similar negative bias.  The NIST traceable on-line quality control samples at concentrations > than 1 ug/L do not demonstrate the same negative bias.  The NWQL prepared new standards and reduced calibration range in an attempt to reduce the bias at 1 ug/L and below, however  these experiments did not seem to address the apparent bias a concentrations at or below 1 ug/L.
	The NWQL will continue to evaluate the cause of the negative bias at concentrations less than 1 ug/L.

	From 

DQA Summary
June 2013
	Results are still showing a negative bias. Results as of the last assessment are 13%, on average, below the target value.
	The method quality control samples which are NIST traceable for thallium by ICP-MS do not exhibit the same bias or variability for the third party check samples (1 and 10 ug/L).  
	New calibration standards will be prepared and the NWQL will monitor the effects of the new standards on the bias.  The NWQL will continue to monitor and evaluate the level of the bias for possible matrix effects seen in the BQS samples.

	From 

DQA Summary
April 2013
	Results received since the last assessment indicate an increase in variability and an increase in the magnitude of the negative bias.  Results received as of the last assessment are 14%, on average, below the target value.
	The method quality control samples which are digested (20 ug/L) do not demonstrate the same level of a negative bias as the BQS samples.  
	The NWQL will continue to monitor the BQS samples for this newly added analytical line as of October 2012.

	From 

DQA Summary
February 2013
	A negative bias is demonstrated.  Results are 8.3%, on average, below the target value.


	The three BQS samples with the highest bias are from one mix and exhibit a bias above 10%.  The other two mixes that BQS used during the same time frame exhibit less than a 6% bias.  The NWQL digested spike has a bias less than -3%, which is within the precision of the method.
	The NWQL will continue to monitor the BQS samples for this newly added analytical line.

	
	
	
	


	Other
	Observation
	NWQL Comment
	Corrective Action

	Acid Neutralizing Capacity,    Unfiltered                  Titrimetric                         labcode 0070 parm/meth code 90410TT040
	A slight positive bias is shown increasing in early October 2013.  Results as of early October are biased 7.0%, on average, above the target value.


	The electrode was replaced in early February when the NWQL noticed increased instability.  The next report of BQS check sample results will show the effect of this change, but on line QC looks good at this time.
	The electrode was replaced in early February when the NWQL noticed increased instability.  NWQL is also reviewing the process for mixing the titrant solution to ensure correct calculations and techniques.  

	
	
	
	

	Alkalinity, Filtered                  Titrimetric                         labcode 2109 parm/meth code 29801TT040
	A slight positive bias is shown increasing in early October 2013.  Results as of early October are biased 7.5%, on average, above the target value.

	The electrode was replaced in early February when the NWQL noticed increased instability.  The next report of BQS check sample results will show the effect of this change, but on line QC looks good at this time.
	The electrode was replaced in early February when the NWQL noticed increased instability.  NWQL is also reviewing the process for mixing the titrant solution to ensure correct calculations and techniques.  

	
	
	
	

	Fluoride, Filtered                  IC                         labcode 0651 parm/meth code 00950IC003
	Corrective actions taken by the NWQL appear to have improved the positive bias; however, the results received since the last assessment are still exhibiting a slight positive bias.  

Results received as of the last assessment are biased 7.6%, on average, above the target value.

	On line calibration verification and blank checks do not show any bias and scatter is well within acceptable range.  
	Since the BQS samples may have a more complex matrix NWQL will acquire additional check samples that have various matrices and perform additional tests to determine if matrix affects are involved.

	Previous comments for fluoride, filtered, labcode 0651, parm/meth code 00950IC003

	From 

DQA Summary
December 2013
	A slight positive bias has increased starting mid-August 2013.  Results as of mid-August are biased 8.8%, on average, above the target value.

	A carryover issue developed in late November that could cause slight high bias. In addition, the analytical standards used for this analysis may have degraded and caused a high bias. 
	The carryover issue is being evaluated and new calibration standards were implemented the first week of December. The NWQL will closely monitor this analysis to determine if these corrective actions have addressed the bias. 

	
	
	
	

	Solids, Total                             ROE@105 deg C    labcode 0165 parm/meth code 00500ROE12
	Results received since the last assessment indicate less than 1% bias.  However, this is based on only four results at one concentration, so the analysis should be closely monitored until the next DQA summary is distributed.
	On-line QC also currently looking good.  Will continue to monitor.
	Will continue to monitor.

	Previous comments for solids, total, labcode 0165, parm/meth code 00500ROE12

	From 

DQA Summary
December 2013
	Results received since the last assessment are 7.4%, on average, above the target value.
	We have continue to look for a cause or causes for this bias.  Some of the recent changes may have helped since the last 2 BQS samples spaced above and below the MPV.
	Purchased a third party check from a different source and will verify that the process is improving or needs more scrutiny.

	From 

DQA Summary
October 2013
	Results received since the last assessment indicate less than 1% bias; however, this is based on only four results at two different concentrations, so the analysis should be closely monitored until the next DQA summary is distributed.
	
	The NWQL will continue to monitor the line.

	From 

DQA Summary
August 2013
	As of early May 2013, a positive bias has developed.  Results received since then are 12%, on average, above the target value.
	Preliminary evaluations of the data did not determine a potential cause for the apparent bias.
	NWQL will evaluate and monitor
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