NWQL PERFORMANCE ON IBSP SAMPLES

Data Quality Assessment Summary – December 2012
The Inorganic Blind Sample Project (IBSP) of the Branch of Quality Systems reviews about 95 inorganic 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 05/01/2012 through 11/29/2012; 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/FY12_13Charts.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.

1. Ammonia as N, filtered, colorimetry, parm/meth code 00608OOO48 – Four of the last 17 (24%) results for blind-blanks are above the LTMDL.
2. Barium, filtered, ICP-MS, parm/meth code 01005PLM43 – Positive bias starting October 2011.  Bias currently at 7.5%.
3. Beryllium, filtered, ICP, parm/meth code 01010PLA11 – Higher than normal variability for recent blind-blank results.

4. Boron, unfiltered, ICP-MS, parm/meth code 01022PLM47 – Negative bias starting early August 2012.  Bias currently at 10%.
5. Cadmium, filtered, ICP-MS, parm/meth code 01025PLM43 – Positive bias starting mid-October 2011.  Bias currently at 9.6%.
6. Chromium, filtered, cICP-MS, parm/meth code 01030PLM10 – Four of the last 15 (27%) results for blind-blanks are above the LTMDL.

7. Cobalt, unfiltered, cICP-MS, parm/meth code 01037PLM11 – Higher than expected variability.
8. Lead, filtered, ICP-MS, parm/meth code 01049PLM43 – Slight positive bias starting December 2011. Positive bias currently at 5.8%.

9. Lithium, filtered, ICP, parm/meth code 01130PLA11 – Positive bias and high variability starting September 2011.  Bias currently at 18%.
10. Manganese, unfiltered, ICP, parm/meth code 01005PLA15 – Negative bias demonstrated.  Bias currently at 9.2%.
11. Molybdenum, filtered, ICP-MS, parm/meth code 01060PLM43 – Slight positive bias demonstrated.  Bias currently at 6.9%.

12. Selenium, unfiltered, cICP-MS, parm/meth code 01147PLM11 – Negative bias demonstrated.  Bias currently at 19%.
13. Thallium, filtered, ICP-MS, parm/meth code 01057PLM40 – Positive bias starting July 2012.  Bias currently at 8.4%.
14. Zinc, filtered, cICP-MS, parm/meth code 01090PLM10 – Results received since the last assessment indicate acceptable bias (<5%) and variability.
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               colorimetry labcode 2188 parm/meth code 00610CL017
	The most recently received results are showing an improvement in the bias.
Analysis should be closely monitored until the next QADATA Summary is distributed.
	 The NWQL will continue to monitor the line.
	

	Previous comments for ammonia as N, unfiltered, labcode 2188, parm/meth code 00610CL017

	From 

QADATA Summary
October 2012
	A positive bias has developed.  Results as of late June 2012 are 7.3%, on average, above the target value.
	The NWQL has received many high salinity samples during this time period which has impacted the analysis and has caused documented carryover issues.
	The NWQL has contacted customers to encourage early notification of high salinity samples.  We have started researching a new protocol to use pretreatment cartridges for high salinity samples   This will help to prevent carryover and instrument issues resulting in better data.

	
	
	
	

	Ammonia as N,      Filtered               colorimetry labcode 3116 parm/meth code 0060800048
	The blind blanks are still demonstrating higher than expected variability.  Four out of the last 17 results (24%) are above the LTMDL.
	The pretreatment cartridges were investigated and proven not to help the carryover issues.  
High salinity samples continue to impact the analysis which has caused documented carryover.  One blank result that was over the LTMDL values was caused by carryover from previous samples, another blank result, which was over the LTMDL value, may be due to a defective instrument cuvette.
	The NWQL will review sample pour up procedures to minimize carryover contamination.  The NWQL will inspect cuvettes and clean or replace problem cuvettes.  The NWQL will continue to closely monitor the line performance.  

	Previous comments for ammonia as N, filtered, labcode 3116, parm/meth code 0060800048

	From 

QADATA Summary
October 2012
	For blind blanks, recent results indicate higher than expected variability.  Three out of the last 17 results (17%) are above the LTMDL.
	The NWQL has received many high salinity samples during this time period which has impacted the analysis and has caused documented carryover issues.
	The NWQL has contacted customers to encourage early notification of high salinity samples.  We have started researching a new protocol to use pretreatment cartridges for high salinity samples   This will help to prevent carryover and instrument issues resulting in better data.


Note:  Click the underlined text to access the control chart associated with the comment.

	
	
	
	

	Trace Metal Determinations
	Observation
	NWQL Comment
	Corrective Action

	Arsenic, Filtered               cICP-MS        labcode 3122 parm/meth code 01000PLM10
	All blind blank results received since the last assessment are less than  the LTMDL.

Analysis should be closely monitored until the next QADATA Summary is distributed.
	The NWQL will continue to monitor the line.
	

	Previous comments for arsenic, filtered, labcode 3122, parm/meth code 01000PLM10

	From 

QADATA Summary
October 2012
	For blind blanks, results indicate higher than normal variability.  Five out of the last 35 results (14%) are outside of +/- 0.03 ug/L (the LTMDL).
	The NWQL has determined that missed blank results were out of compliance as a result of instrumental problems. 
	The NWQL will review the instrument maintenance and corrective action procedures.  The NWQL will continue to closely monitor the line performance.  

	
	
	
	

	Barium, Filtered            ICP-MS                  labcode 1786 parm/meth code 01005PLM43
	Results received since the last assessment still indicate excellent precision; however, the positive bias has increased.  The bias is now 7.5%, on average, above the target value.

The same reference materials are submitted for analysis for filtered barium by ICP (pc 1005PLA11), and the data do not demonstrate the same trend.
	Barium by ICP-MS for BQS samples for FY12 do show a 6% bias, the on-line quality control samples for the same time frame (50 ug/L) show a 3.9% bias, which is within precision of the method.   The NWQL has installed a new detector and have changes the calibration model for this element.   The change in the calibration model is to determine if the calibration range is linear.  We are investigating the bias problem, but so far had not determined what is causing the bias.
	The NWQL is continuing to look into the matrix effects with the BQS samples.  The NWQL will monitor the effects of the new detector and new calibration model which should give better precision across the dynamic range.

	Previous comments for barium, filtered, labcode 1786, parm/meth code 01005PLM43

	From 

QADATA Summary
October 2012
	Results received since the last assessment indicate excellent precision, but a positive bias is still present.  The bias is currently 6.2%, on average, above the target value.

The same reference materials are submitted for analysis for filtered barium by ICP (pc 1005PLA11), and the data do not demonstrate the same trend.
	Barium by ICP-MS for BQS samples for FY12 do show a 6% bias, the on-line QC (50 ug/L) has a 3.6% bias, which is within precision of the method. 

The higher bias for the BQS samples seems to be matrix related and possibly due to the formation of doubly charged ions in the ICP/MS.

	The NWQL is in the process of assessing specific sample matrix types and performance issues.  The NWQL has approved the purchase and is in the process of acquiring high saline interfaces for the existing ICP/MS units as a possible resolution to the issue.  The NWQL will to look into the formation of the doubly charged ions.

	From 

QADATA Summary
August 2012
	Results received since the last assessment indicate good precision but a slight positive bias.  The bias for these results is 5.7%, on average, above the target value.


	The NWQL has noticed an apparent trend in specific BQS solutions results that do not correspond to changes in standard solutions or instrument maintenance. The NIST traceable quality control samples used by the NWQL for method performance monitoring do not exhibit the same pattern. 

	The analyst has recently made new standards.  The NWQL will continue to monitor the bias with the new standards and the causes of the apparent pattern.

	From 

QADATA Summary
June 2012
	A slight positive bias is still demonstrated.  Results received since the last assessment are 5.1%, on average, above the target value.  In addition, higher than expected variability is demonstrated by two new mispours since the last assessment.
	Major repairs occurred mid-March and mid-April, which seems to have reduced variability, except for the two mispours.  The NWQL has implemented a new analysis protocol in early May to reduce the possibility of mispours, so the results of that change will be reflected in the next data summary.
	The NWQL will continue to closely monitor the instrumental performance and the implementation of the new analysis protocol to reduce the possibility of mispours.  

	From 

QADATA Summary
April 2012
	Results received since the last assessment indicate an improvement in the positive bias.  The data are now within 5% of the target value.

Analysis should be closely monitored until the next QADATA Summary is distributed.

	The NWQL will continue to monitor the line.
	

	From 

QADATA Summary
February 2012
	A positive bias has developed.  Results received as of October 2011 are 6.6%, on average, above the target value.

The same reference material is submitted for analysis for filtered barium by ICP (pc 1005PLA11), and the data do not demonstrate the same trend.

	The NWQL is dealing with lingering instrument problems.  We are working on reducing the variability and bias issues.  The internal QC charts do not demonstrate the same bias.
	The NWQL will continue to resolve the instrument problems and evaluate the instrument performance.



	
	
	
	

	Barium, Unfiltered            ICP-MS                  labcode 2374 parm/meth code 01007PLM47
	Results received since the last assessment demonstrate an improvement in the bias.  Recent results are, on average, within 5% of the target value.
Analysis should be closely monitored until the next QADATA Summary is distributed.
	The NWQL will continue to monitor the line.
	

	Previous comments for barium, unfiltered, labcode 2374, parm/meth code 01007PLM47

	From 

QADATA Summary
October 2012
	Results received since the last assessment indicate good precision but the positive bias is still demonstrated.  The bias for these results is 6.3%, on average, above the target value.

The same reference materials are submitted for analysis for filtered barium by ICP (pc 1005PLA11), and the data do not demonstrate the same trend.
	Barium by ICP/MS for BQS samples for FY12 do show a 6% bias, the on-line QC (50 ug/L) has a 3.3% bias, which is within precision of the method.

The higher bias for the BQS samples seems to be matrix related and possibly due to the formation of doubly charged ions in the ICP/MS.
	The NWQL is in the process of assessing specific sample matrix types and performance issues.  The NWQL has approved the purchase and is in the process of acquiring high saline interfaces for the existing ICP/MS units as a possible resolution to the issue.  The NWQL will to look into the formation of the doubly charged ions.

	From 

QADATA Summary
August 2012
	Results received since the last assessment (n=5) indicate a possible improvement in the positive bias.

Analysis should be closely monitored as more results are received.
	The NWQL will continue to monitor the line.
	

	From 

QADATA Summary
June 2012
	A positive bias has developed and has increased as of February, 2012.  As of February, the results are 8.0%, on average, above the target value.

The same reference materials are submitted for analysis for filtered barium by ICP (pc 1005PLA11), and the data do not demonstrate the same trend.
	New analytical standards were implemented mid-February; however internal quality control samples do not appear to demonstrate the same positive bias.  
	The NWQL will continue closely monitor to instrument performance and quality control samples to address the bias concerns.  If possible causes are found, the NWQL will implement corrective actions to address method performance problems.

	
	
	
	

	Beryllium, Filtered           ICP                 labcode 0655 parm/meth code 01010PLA11            
	For blind blanks, recent results still indicate higher than normal variability.  Six out of the last 28 results (21%) are at or outside of +/- 0.1 ug/L (the LTMDL).
	The NWQL on-line blanks also demonstrate the slightly high variability with some blank results being greater than 0.1 ug/L.  
	The NWQL will investigate the instrument for potential maintenance to reduce the variability seen in the analytical results.  The NWQL will review the LT-MDL at the end of the year to determine if the variability persists.  The NWQL will continue to monitor the line.

	Previous comments for beryllium, filtered, labcode 0655, parm/meth code 01010PLA11

	From 

QADATA Summary
October 2012
	For blind blanks, recent results indicate higher than normal variability.  Four out of the last 17 results (24%) are outside of
+/- 0.1 ug/L (the LTMDL).
	One sample was at the LTMDL. Two were below the method detection limit and were reported as <0.1. The NWQL found that one sample was greater than the LTMDL due to contamination from the original sample tube and when the sample was reran, from a district rerun request, the result was  <0.01.  On-line QC do not demonstrate the same variability.
	The NWQL will continue to monitor the line.

	
	
	
	

	Boron, Unfiltered            ICP-MS                 labcode 2501 parm/meth code 01022PLM47            
	A negative bias has developed.  Results received as of early August 2012 are 10%, 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 demonstrate the same trend.
	Boron by ICP-MS for BQS samples do show a bias, however the NWQL digested spike does not indicate the same bias as the BQS samples.  The NWQL digested spike samples show a bias of -2.6% which is within precision of the method.  The NWQL will evaluate the linearity of the calibration range.

The bias for the BQS samples seems to be in two of the 5 mixes (expected results 35 and 40).


	The NWQL will investigate altering the calibration range to see if this will improve the precision of the BQS samples and retain the precision of the NWQL digested spikes. 



	
	
	
	

	Cadmium, Filtered            ICP-MS                 labcode 1788 parm/meth code 01025PLM43
	Results received since the last assessment indicate acceptable variability, but the positive bias has increased.  The bias for these results is now 9.6%, on average, above the target value.

The same reference materials are submitted for analysis for unfiltered cadmium by ICP-MS (pc 1027PLM47), and the data do not demonstrate the same trend.
	Cadmium by ICP-MS for BQS samples do show a bias, the on-line quality control samples show a bias of about 2%, which is within precision of the method.   The NWQL has installed a new detector and prepared new standards.  We are investigating the bias problem, but so far had not determined what is causing the bias.

	The NWQL is continuing to look into the matrix effects with the BQS samples. The NWQL will continue to investigate the instrument for potential maintenance to reduce the variability seen in the analytical results The new analytical standards will be looked at as well to rule out a solution problem.  

	Previous comments for cadmium, filtered, labcode 1788, parm/meth code 01025PLM43

	From 

QADATA Summary
October 2012
	Results received since the last assessment indicate acceptable variability but a positive bias.  The bias for these results is 8.7%, on average, above the target value.

The same reference materials are submitted for analysis for unfiltered cadmium by ICP-MS (pc 1027PLM47), and the data do not demonstrate the same trend.
	Cadmium by ICP-MS for BQS samples do show a bias, the on-line QC have different bias’ (2 is 1.85% and 20 ug/L is -1.7%), which are within precision of the method.

The higher bias for the BQS samples seems to be matrix related.


	The NWQL will continue to look into the cause of the bias issue with BQS samples.

The NWQL has approved the purchase and is in the process of acquiring high saline interfaces for the existing ICP/MS units as a possible resolution to the issue.  The NWQL will to look into the formation of the doubly charged ions.

	From 

QADATA Summary
August 2012
	Results received since the last assessment indicate acceptable precision but a positive bias.  The bias for these results is 7.0%, on average, above the target value.


	The NWQL has noticed an apparent trend in specific BQS solutions results that do not correspond to changes in standard solutions or instrument maintenance. The NIST traceable quality control samples used by the NWQL for method performance monitoring do not exhibit the same pattern.
	The analyst has recently made new standards.  The NWQL will continue to monitor the bias with the new standards and the causes of the apparent pattern.

	From 

QADATA Summary
June 2012
	A slight positive bias is still demonstrated.  Results received since the last assessment are 5.1%, on average, above the target value.  In addition, higher than expected variability is demonstrated by two new mispours since the last assessment.
	Major repairs occurred mid-March and mid-April, which seems to have reduced the method performance bias, with the exception of the two mispours.  The NWQL has implemented a new analysis protocol in early May to reduce the possibility of mispours, so the results of that change will be reflected in the next data summary.
	The NWQL will continue to closely monitor the instrumental performance and the implementation of the new analysis protocol to reduce the possibility of mispours.  

	From 

QADATA Summary
April 2012
	Results received since the last assessment indicate an improvement in the positive bias.  The most recent data are now well within 5% of the target value.

Analysis should be closely monitored until the next QADATA Summary is distributed.
	The NWQL will continue to monitor the line.
	

	From 

QADATA Summary
February 2012
	Results received since November 2011 are 13%, on average, above the target value.

The same reference material is submitted for analysis for unfiltered cadmium by ICP-MS (pc 1027PLM47), and the data do not demonstrate a positive bias.
	The NWQL is dealing with lingering instrument problems.  We are working on reducing the variability and bias issues.  The internal QC charts do not demonstrate the same bias.
	The NWQL will continue to resolve the instrument problems and evaluate the instrument performance.



	From 

QADATA Summary
December 2011
	The most recently received data (n=5) show a positive bias.  Results received since mid-October 2011 are 9.4%, on average, above the target value.
	The NWQL internal QC charts do not display any bias. The NWQL is having instrument sensitivity issues which are affecting the analytes in varying degrees.
	The NWQL will continue to work on determining the cause of the sensitivity decreases.  

	
	
	
	

	Chromium, Filtered               cICP-MS            labcode 3126     parm/meth code 01030PLM10
	Higher than expected variability for blind blanks is still exhibited.

Four out of the last 15 results (27%) for blind blanks are above the LTMDL.
	The NWQL on-line blanks also demonstrate the slightly high variability with some blank results being greater than 0.07 ug/L.   A new interface was replaced approximately 6 months ago, at that time the variability has increased.  
	The NWQL tried a new detector on the instrument, but this did not alter the apparent variability. The NWQL will continue to investigate the instrument for potential maintenance to reduce the variability seen in the analytical results.  The NWQL will review the LT-MDL at the end of the year to determine if the variability persists.  The NWQL will continue to monitor the line.

	Previous comments for chromium, filtered, labcode 3126, parm/meth code 01030PLM10

	From 

QADATA Summary
October 2012
	For blind blanks, recent results indicate higher than expected variability.  Three out of the last 13 results (23%) for blind blanks are above the LTMDL.
	The on-line QC also demonstrates a similar variability with the blanks.


	The NWQL will continue to look into the cause of the higher variability in the blanks.

	
	
	
	

	Cobalt, Unfiltered            cICP-MS                 labcode 3125 parm/meth code 01037PLM11
	Results as of June 2012 are demonstrating higher than expected variability.  Results received since then show four out of 22 results (18%) outside of +/-2 f-pseudo-sigmas. 

The same reference materials are submitted for analysis for filtered cobalt by cICP-MS (pc 1035PLM10), and the data show good precision.
	On-line digested blank and quality control sample do demonstrate a similar variability in September; however, the variability of the on-line quality control samples have decreased in October and November.  The latest BQS samples do not demonstrate the increased variability.
	The NWQL will continue to monitor the line.

	
	
	
	

	Lead, Filtered                  ICP-MS                  labcode 1792 parm/meth code 01049PLM43
	Results received since the last assessment indicate good precision but the slight positive bias is still demonstrated.  The bias for these results is still 5.8%, on average, above the target value.

The same reference materials are submitted for analysis for unfiltered lead by ICP-MS (pc 1051PLM48), and the data do not demonstrate the same trend.
	Lead by ICP-MS for BQS samples do show a bias, the on-line quality control samples show a bias of less than 1%, which is within precision of the method.  The NWQL has installed a new detector and prepared new standards.  We are investigating the bias problem, but so far had not determined what is causing the bias.


	The NWQL is continuing to look into the matrix effects with the BQS samples.  The NWQL tried a new detector on the instrument, but this did not alter the apparent variability. The NWQL will continue to investigate the instrument for potential maintenance to reduce the variability seen in the analytical results.  The NWQL will review the LT-MDL at the end of the year to determine if the variability persists. The new analytical standards will be looked at as well to rule out a solution problem.

	Previous comments for lead, filtered, labcode 1792, parm/meth code 01049PLM43

	From 

QADATA Summary
October 2012
	Results received since the last assessment indicate good variability, but a slight positive bias is still demonstrated.  The bias for these results is 5.8%, on average, above the target value.

The same reference materials are submitted for analysis for unfiltered lead by ICP-MS (pc 1051PLM48), and the data do not demonstrate the same trend.
	Lead by ICP-MS for BQS samples do demonstrate a higher bias, the on-line quality controls samples have less bias (5 ug/L is 0.94% and 50 ug/L is 1.88%), which are within precision of the method.


	The NWQL will continue to look into the potential cause of the bias issue in samples.



	From 

QADATA Summary
August 2012
	A positive bias is still demonstrated, but the variability has improved to within acceptable limits.  Results received since the last assessment are 6.3%, on average, above the target value.  


	The NWQL has noticed an apparent trend in specific BQS solutions results that do not correspond to changes in standard solutions or instrument maintenance. The NIST traceable quality control samples used by the NWQL for method performance monitoring do not exhibit the same pattern.
	The analyst has recently made new standards.  The NWQL will continue to monitor the bias with the new standards and the causes of the apparent pattern.

	From 

QADATA Summary
June 2012
	A positive bias has developed.  Results received since the last assessment are 6.1%, on average, above the target value; and there is higher than expected variability demonstrated by two mispours since the last assessment.
	The NWQL has implemented a new analysis protocol in early May to reduce the possibility of mispours, so the results of that change will be reflected in the next data summary.


	The NWQL will continue to closely monitor the instrumental performance and the implementation of the new analysis protocol to reduce the possibility of mispours.  

	
	
	
	

	Lithium, Filtered            ICP                  labcode 0664 parm/meth code 01130PLA11
	This analytical line is still demonstrating a positive bias and high variability. Results received since the last assessment are 18%, on average, above the target value.

The same reference materials are submitted for analysis for filtered lithium by ICP-MS (pc 1130PLM40), and those data do not show a positive bias.
	The amount of dissolved solids in latest mix is approximately 100 mg/L which is 20% or 2 f-pseudo sigma from the expected concentration.   The NWQL is still looking into the effect of dissolved solids.


	The NWQL will continue to look into corrective actions for the apparent dissolved solid effect on lithium for ICP.  

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

	From 

QADATA Summary
October 2012
	The positive bias for certain blind samples has improved and for others it still very high.  Results received since the last assessment are 20%, on average, above the target value.

The same reference materials are submitted for analysis for filtered lithium by ICP-MS (pc 1130PLM40), and those data do not show a positive bias.
	The Li bias for ICP is due to the amount of dissolved solids (Ca, Mg, K, Na, and SiO2) in the samples.  For FY11, most of the dissolved solids were less than 100 mg/L.  As the combined total of dissolved solids gets closer to 100 mg/L the relative bias of the method increases.  For FY12, the majority of samples have combined dissolved solids greater than 100 mg/L.  Several samples are above 110 mg/L and those samples have the highest Li bias  The two samples that are around closer to the expected values are within one f-pseudo sigma have dissolved solids of 50 mg/L. 
	The NWQL will continue to look into corrective actions for the apparent dissolved solid effect on lithium for ICP.  

	From 

QADATA Summary
August 2012
	This analytical line is still showing a large positive bias.  Results received as of the last assessment (n=5) are 36%, on average, above the target value.

Results from September 2011 to July 2012 (n=32) are biased 33%, on average, above the target value.

The same reference materials are submitted for analysis for filtered lithium by ICP-MS (pc 1130PLM40), and those data do not show a positive bias.
	High bias was a result of calibrating lithium in a standard without high dissolved solids (Ca, Mg, Na, and Si).  The NWQL has now put high dissolved solids back into the calibration standard for lithium and the bias is no longer biased 36%.


	The last few blind samples do not appear to have any high bias.

	From 

QADATA Summary
June 2012
	Results received since the last assessment are 28%, on average, above the target value.

The same reference materials are submitted for analysis for filtered lithium by ICP-MS (pc 1130PLM40), and the data do not show a positive bias.
	The bias started when the calibration standard for lithium was removed from the standards with the majors (Ca, Mg, Na, K, and SiO2) to a standard with lower dissolved solids. 
	The NWQL will continue to evaluate the amount of dissolved solids and the apparent effects on the calibration of lithium.

	From 

QADATA Summary
April 2012
	The positive bias is showing improvement; however, the results are, on average, still 30% higher than the target value (n=5).

The same reference materials are submitted for analysis for filtered lithium by ICP-MS (pc 1130PLM40), and the data do not show a positive bias.
	We are still looking to identify the source of the bias seen in the BQS samples for dissolve lithium.  Our internal quality control samples are either near the expected value or below the expected values.
	The NWQL is looking into the instrument parameters on ICP to determine possible sources of the low bias seen in the BQS samples.  The NWQL is also analyzing the same sample bottles run by both ICP and ICP-MS to validate potential instrumental problems as a source of the apparent bias.  

	From 

QADATA Summary
February 2012
	The positive bias is increasing in magnitude.  Results received since the last assessment are 39%, on average, above the target value.

The same reference material is submitted for analysis for filtered lithium by ICP-MS (pc 1130PLM40), and the data do not show a positive bias.
	Bias started when new standards were made.  The internal QC charts show a similar bias when the new standards were prepared; however, the internal QC were acceptable.
	The NWQL will make new standards and monitor the bias with the new standards.

	From 

QADATA Summary
December 2011
	Results received since September 2011 are 37%, on average, above the target value.

The same reference material is submitted for analysis for filtered lithium by ICP-MS (pc 1130PLM40), and the data do not show the same trend.
	The NWQL internal QC charts do not show the same high bias. Our bias is approximately 4% above the target value.    
	The NWQL will make new standards and monitor the line until the next summary.

	
	
	
	

	Manganese, Unfiltered            ICP                  labcode 2363 parm/meth code 01055PLA15
	A negative bias has developed.  Results as of September 2012 are 9.2%, on average, below the target value.
The same reference material is submitted for analysis for filtered manganese by ICP-MS (pc 1056PLM43), and the data do not show any bias.
	On-line digested quality control samples show a negative bias of 2%.  The BQS target values are in the upper section of the curve.  The NWQL high precision quality control samples are in the same concentration range as the BQS samples and do not demonstrate a bias.
	The NWQL will continue to evaluate the low bias for the digested BQS samples.

	
	
	
	

	Molybdenum, Filtered            ICP-MS                 labcode 1794 parm/meth code 01060PLM43            
	A slight positive bias has developed.  Results as of mid-September 2012 are 6.9%, on average, above the target value.

The same reference materials are submitted for analysis for unfiltered molybdenum by ICP-MS (pc 1062PLM48), and the data do not demonstrate the same trend.
	Molybdenum by ICP-MS for BQS samples do show a bias, the on-line quality control samples show a bias of less than 1%, which is within precision of the method.  The NWQL has installed a new detector and prepared new standards.  We are investigating the bias problem, but so far had not determined what is causing the bias.
	The NWQL is continuing to look into the matrix effects with the BQS samples.  The NWQL will monitor the effects of the new detector and new standards on the samples.

	
	
	
	

	Selenium, Unfiltered            cICP-MS                 labcode 3133 parm/meth code 01147PLM11           
	A negative bias is demonstrated.  Results are 19%, on average, below the target value.

The same reference materials are submitted for analysis for filtered selenium by cICP-MS (pc 1145PLM10), and the data do not demonstrate the same trend.
	Selenium by ICP-MS for BQS samples do show a bias, the on-line quality control samples show a bias of less than 3%, which is within precision of the method.  The NWQL digested quality control have a negative bias of 5.5%, which is within precision of the method. The latest BQS samples do not demonstrate the increased variability.
	The NWQL will continue to monitor the line.

	
	
	
	

	Thallium, Filtered            ICP-MS                  labcode 2508 parm/meth code 01057PLM40
	A positive bias is still indicated.  Results received since the last assessment are biased 8.4%, on average, above the target value.


	Thallium by ICP-MS for BQS samples do show a bias, the on-line quality control samples show a bias of less than 6%, which is within precision of the method. The NWQL has installed a new detector and prepared new standards.  We are investigating the bias problem, but so far had not determined what is causing the bias.
	The NWQL is continuing to look into the matrix effects with the BQS samples.  The NWQL tried a new detector on the instrument, but this did not alter the apparent variability. The NWQL will continue to investigate the instrument for potential maintenance to reduce the variability seen in the analytical results.  The NWQL will review the LT-MDL at the end of the year to determine if the variability persists. The new analytical standards will be looked at as well to rule out a solution problem.

	Previous comments for thallium, filtered, labcode 2508, parm/meth code 01057PLM40

	From 

QADATA Summary
October 2012
	A positive bias is shown starting July 2012.  Results since then are biased 6.1%, on average, above the target value. 
	The method quality control samples demonstrate a similar bias, which is within precision of the method.
	The NWQL will continue to look into the cause of the bias issue with this method.

	From 

QADATA Summary
August 2012
	Results received since the last assessment demonstrate acceptable variability and little bias.

Analysis should be closely monitored until the next QADATA Summary is distributed.
	The NWQL will continue to monitor the line.
	

	From 

QADATA Summary
June 2012
	Due to the high variability, it’s not clear if the positive bias has improved.  Since the last assessment, five out of 18 results (28%) are more than +/- 2 f-pseudosigmas from the target value.
	The NWQL has implemented a new analysis protocol in early May to reduce the possibility of mispours, so the results of that change will be reflected in the next data summary Two of the five failed results were mispours prior to the implementation of the new pour protocol.  Two of the remaining failures were while major repairs were occurring.
	The NWQL will continue to closely monitor the instrumental performance and the implementation of the new analysis protocol to reduce the possibility of mispours.

	From 

QADATA Summary
April 2012
	A positive bias has developed.  Results received as of November 2011 are 15%, on average, above the target value.
	The apparent bias seems to correspond to instrument service in early November.  This line has demonstrated a slight high bias since that time.  Additional instrument servicing has not lowered the bias.
	The NWQL will continue monitor the situation and improve apparent bias in the line by checking instrumental conditions and/or working with the instrument service vendor on hardware issues.

	
	
	
	

	Zinc, Filtered               cICP-MS              labcode 3138 parm/meth code 01090PLM10
	Results received since the last assessment show acceptable bias and variability.  

Analysis should be closely monitored until the next QADATA Summary is distributed.
	The NWQL will continue to monitor the line.
	

	Previous comments for zinc, filtered, labcode 3138, parm/meth code 01090PLM10

	From 

QADATA Summary
October 2012
	Twenty-one results have been received since the last assessment.  Not counting the two very low results outside of the limits, the positive bias is 7.4%, on average, above the target value.

High variability is still demonstrated.

The same reference materials are submitted for analysis for unfiltered zinc by cICP-MS (pc 1092PLM11), and those data do not show the same bias or variability.
	The quality control samples at a concentration of 100 µg/L do not demonstrate the same bias. Initial study for precision at the similar level of the BQS samples did not demonstrate the same bias.

The higher bias for the BQS samples seems to be matrix related.


	Then NWQL is in the process of determining the precision and possible bias, in a clean matrix, in the range of the BQS samples. 

The NWQL has approved the purchase and is in the process of acquiring high saline interfaces for the existing ICP/MS units as a possible resolution to the issue.  The NWQL will to look into the formation of the doubly charged ions.

	From 

QADATA Summary
August 2012
	Results received since the last assessment demonstrate a negative bias (13% on average).  In addition, four results out of 18 results (22%) are more than 2 f-pseudosigmas from the target value.

The same reference materials are submitted for analysis for unfiltered zinc by cICP-MS (pc 1092PLM11), and those data do not show the same bias or variability.
	All diluted samples from the report appear to have a negative bias since January 2012.  Undiluted samples from the report appear to have a slight positive bias since January 2012.  Although the dilutors are working correctly, there appears to be a matrix issue that is causing a shift in bias.    


	There appears to be a problem in with dilutions of specific matrices.  The NWQL is continuing to look into the issue. The NWQL compared several dilutors and confirmed that the dilutors are working correctly.

	From 

QADATA Summary
June 2012
	Results received since the last assessment are, on average, well within 5% of the target value; however, higher than expected variability is demonstrated by three values more than 2 f-pseudosigmas from the target value. 

The same reference materials are submitted for analysis for unfiltered zinc by cICP-MS (pc 1092PLM11), and the data do not show the same variability.
	Major repairs occurred mid-March and mid-April, which seems to have reduced the method performance bias, with the exception of the two mispours.  The NWQL has implemented a new analysis protocol in early May to reduce the possibility of mispours, so the results of that change will be reflected in the next data summary. 
	The NWQL will investigate the source of the apparent variability. Two of the three could be the result of mispours, but the other does not have an apparent cause.  The NWQL will continue to closely monitor the instrumental performance and the implementation of the new analysis protocol to reduce the possibility of mispours.  

	From 

QADATA Summary
April 2012
	The positive bias has improved since the last assessment; however, the variability has increased.  Results received since the last assessment show six out of 15 results (40%) outside of -2 f-pseudosigmas.

The same reference materials are submitted for analysis for unfiltered zinc by cICP-MS (pc 1092PLM11), and the data do not show the same trend.
	The instrument has been serviced and appears to be operating well.  Three samples were from one mix.  A new pipette for dilutions has been implemented in this line. After instrument service and the use of the new pipette for dilutions, the dissolved instrument and unfiltered instrument both have similar and acceptable results for the mix. There are three samples observations of remaining increased variability. Two of the three samples were in error and the resulting reanalyses of the samples determined that the rerun results are near the expected value.
	Continue to monitor the instrument since the service and the various calibration checks on the new pipette to ensure proper operation.  

The NWQL is evaluating the process of evaluation the SOP on the method to minimize procedural errors in performing the method operations.

	From 

QADATA Summary
February 2012
	The bias has improved since the last assessment, but there is still higher than expected variability.  Results received since the last assessment show 11 of 32 results (34%) outside of +/-2 f-pseudosigmas, and the data are 7.6%, on average, above the target value.

The same reference material is submitted for analysis for unfiltered zinc by cICP-MS (pc 1092PLM11), and the data do not show the same trend.
	The NWQL is dealing with lingering instrument problems.  We are working on reducing the variability and bias issues.  The internal QC charts do not demonstrate the same bias.

The NWQL also identified an intermittent problem with pipette used for dilutions, which resulted in a high bias.
	The NWQL will continue to resolve the instrument problems and evaluate the instrument performance.

The NWQL replaced the pipette as soon as the intermittent problem was discovered.

	From 

QADATA Summary
December 2011
	There has been a marked increase in the variability and positive bias.  As of late September 2011, 12 of 17 results (71%) are outside of +/-2 f-pseudosigmas, and the data are 15%, on average, above the target value.

The same reference material is submitted for analysis for unfiltered zinc by cICP-MS (pc 1092PLM11), and the data do not show the same trend.
	The NWQL internal QC charts do not display any bias. The NWQL is having instrument sensitivity issues which are significantly affecting zinc in some matrices in varying degrees.
	The NWQL will continue to work on determining the cause of the sensitivity decreases.  

	From 

QADATA Summary
October 2011
	All results since the last assessment demonstrate acceptable bias (<5.0%) and variability.

Analysis should be closely monitored until the next QADATA Summary is distributed.
	The NWQL will continue to monitor the line.
	

	From 

QADATA Summary
August 2011
	The positive bias has improved and is now less than 5%, on average, above the target value.  

The variability has also improved, but there are still three out of the last 18 results greater than +2 f-pseudosigmas from the target value.
	The NWQL lowered the high calibration standard which seems to have improved the positive bias.
	The NWQL will continue monitor the method performance.

	From 

QADATA Summary
June 2011
	A positive bias is still demonstrated.  Results for non-blank, blind samples received as of early January 2011 are 6.7%, on average, above the target value.  The most recently received data; however, are showing some improvement. 

The same reference material is submitted for analysis for unfiltered zinc by cICP-MS (pc 1092PLM11), and the data do not show the same trend.
	The majority of the high bias samples are the high (800 ug/L) concentrations.  The instrument gas flow is tuned to achieve the lowest reporting levels, which results in a slightly high bias for higher concentrations.  Those higher concentrations that did not show a high bias were analyzed with a higher gas flow rate.  
	The NWQL will evaluate the possibility of using a higher gas flow, without affecting the lower concentrations.  The NWQL will also evaluate lowering the concentration of the high standard.

	From 

QADATA Summary
April 2011
	As of early January 2011, a positive bias has developed for non-blank, blind samples.  Results received since then are 7.8%, on average, above the target value.

The same reference material is submitted for analysis for unfiltered zinc by cICP-MS (pc 1092PLM11), and the data do not show the same trend.
	The higher bias is seen for high concentration samples.  The current dynamic range for zinc goes to 2500 µg/L.  The NWQL will evaluate a different curve fit for zinc over the current range.


	The NWQL is investigating the potential bias.  Due to bias in measurements at high concentrations the NWQL evaluate different calibration models to determine if better accuracy can be achieved.

	
	
	
	


Note:  Click the underlined text to access the control chart associated with the comment.

	Major Ion Determinations
	Observation
	NWQL Comment
	Corrective Action

	Fluoride, Filtered            ISE                  labcode 0031 parm/meth code 00950ISE05
	Results received since the last assessment demonstrate acceptable bias (<5.0%) and variability.

Analysis should be closely monitored until the next QADATA Summary is distributed.
	The NWQL will continue to monitor the line.
	

	Previous comments for fluoride, filtered, labcode 0031, parm/meth code 00950ISE05

	From 

QADATA Summary
October 2012
	A positive bias is still demonstrated.  Results received since the instrument has been brought back on-line are 7%, on average, above the target value.
	The instrumentation required extensive repair in July and August 2012. The system is in operation and the quality control samples are within acceptable limits. However there has been higher than normal drift in the analyses.  Samples are reanalyzed when the drift causes the quality control samples to shift outside of acceptance criteria.
	The NWQL is in the process of purchasing new instrumentation to update the Fluoride analysis. While the method is unchanged the updated components should result in better accuracy and an improved bias.  

	From 

QADATA Summary
August 2012
	This analytical line is currently suspended pending instrument repair (see NWQL Rapi-Note 12-012).
	The instrumentation required extensive repair in July and August 2012.  It has since been repaired and the NWQL is able to acquire and submit data.  
	The NWQL is researching new instrumentation to replace the current instrumentation to prevent future problems.

	From 

QADATA Summary
June 2012
	The positive bias is showing improvement.   Results received since the last assessment are 7.3%, on average, above the target value.
	The analysis continues to be under close scrutiny to improve the bias.  The analyst has continued to replace analytical and reference electrodes as warranted and is in the process of updating instrument module (detector). The SOP has been followed accurately. Logbooks and maintenance records have been reviewed and were found acceptable.
	The analyst will monitor the method quality control samples and IBSP charts closely to evaluate the instrumentation and the impact of the maintenance and instrument module.

	From 

QADATA Summary
April 2012
	A positive bias has developed.  Results received as of January 2012 are 15%, on average, above the target value.


	The method quality control samples do not exhibit the same variability. SOP has been followed accurately. Logbooks and maintenance records were reviewed and found acceptable.  Analyst is aware of the situation and proactively replaced analytical and reference electrodes.
	The analyst will monitor the method quality control samples and IBSP charts closely to evaluate the instrumentation and the impact of the maintenance.


Note:  Click the underlined text to access the control chart associated with the comment.

	Physical Properties
	Observation
	NWQL Comment
	Corrective Action

	Residue on Evaporation at 180 deg. C, Filtered            Gravimetry                  labcode 0027 parm/meth code 70300ROE10
	Results received since the last assessment demonstrate acceptable bias (<5.0%) and variability.

Analysis should be closely monitored until the next QADATA Summary is distributed.
	The NWQL will continue to monitor the line.
	

	Previous comments for ROE, filtered, labcode 0027, parm/meth code 70300ROE10

	From 

QADATA Summary
October 2012
	A positive bias has developed.  Results as of mid-May 2012 are 12%, on average, above the target value.


	Starting in May of 2012 a new technician was trained to perform this method and took full responsibility in June 2012.  While the on-line quality control was within acceptance criteria for this time period, further review has revealed a slight positive shift (<3%).    
	After review of the QC data a more experienced analyst returned to the analysis as Sept. 1, 2012.  The analyst will monitor the method quality control samples and IBSP charts closely.

Training protocols for this analysis will be reviewed and revised as appropriate. 
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