NWQL PERFORMANCE ON IBSP SAMPLES

Data Quality Assessment Summary – February 2015
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 and blank samples.  Blind-blank results are also monitored for additional selected carbon and nitrogen methods.  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 08/05/2014 through 02/11/2015; however, longer-range charts may presented.  The attached 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 (updated twice weekly) and blind-blank charts (usually updated weekly) and their associated data may be accessed at https://bqs.usgs.gov/ibsp/charts.php using the browsers Chrome or Firefox.  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 easily accessed by following the underlined hyperlinks associated with each analysis discussed. 

Historical Data-Quality Assessment summaries may be accessed (internally only) at https://internalbqs.cr.usgs.gov/ibsp/dqa.php.

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. Arsenic, unfiltered, cICP-MS, parm/meth code 01002PLM11 – Positive bias demonstrated.  Mean bias currently at 14%.  (14% equates to 1.2 f-pseudosigma.)  Positive bias for samples >1 µg/L is <5%.
2. Barium, unfiltered, ICP-MS, parm/meth code 01007PLM47 – Positive bias demonstrated.  Mean bias currently at 6.0%.  (6.0% equates to 1.2 f-pseudosigma.)
3. Cadmium, filtered, ICP-MS, parm/meth code 01025PLM43 – Positive bias demonstrated.  Mean bias currently at 9.0%.
4. Cobalt, unfiltered, cICP-MS, parm/meth code 01037PLM11 – Negative bias demonstrated.  Mean bias currently at 8.1%.  (-8.1% equates to -1.0 f-pseudosigma.)
5. Copper, unfiltered, cICP-MS, parm/meth code 01042PLM11 – Negative bias demonstrated.  Mean bias currently at 10%.  (-10% equates to -0.8 f-pseudosigma.)
6. Manganese, unfiltered, ICP, parm/meth code 01055PLA15 – Negative bias still present.  Mean bias currently at 8.7%. (-8.7% equates to -1.7 f-pseudosigma.) 
7. Nickel, filtered, cICP-MS, parm/meth code 01065PLM10 – Positive bias demonstrated.  Mean bias currently at 17%.  (17% equates to 0.6 f-pseudosigma.)
8. Nickel, unfiltered, cICP-MS, parm/meth code 01067PLM11 – Negative bias demonstrated.  Mean bias currently at 22%.  (-22% equates to -1.1 f-pseudosigma.)
9. Nitrate-nitrite as N, filtered, DA, parm/meth code 00631RED01 – Negative bias shown.  Mean bias currently at 6.2%.  (-6.2% equates to -1.2 f-pseudosigma.)
10. Selenium, unfiltered, cICP-MS, parm/meth code 01147PLM11 – Negative bias demonstrated: approximately 10% negative bias for concentrations >1 µg/L; approximately 30% negative bias for concentrations <1 µg/L.  (-30% equates to approximately -0.9 f-pseudosigma.)  Data users should be aware that it is not unexpected for results for selenium to demonstrate more variability than is typically demonstrated for other trace metal results.
11. Silver, filtered, ICP-MS, parm/meth code 01075PLM43 – Negative bias and high variability demonstrated.  Mean bias currently at 15%.  (-15% equates to -1.4 f-pseudosigma.)
12. Specific Conductance, unfiltered, wheatstone bridge, parm/meth code 90095WHT03 – Positive bias demonstrated.  Mean bias currently at 7.6%.  (7.6% equates to 1.2 f-pseudosigma.)
	Nutrient Determinations
	Observation
	NWQL Comment
	Corrective Action

	Nitrate-nitrite as N, Filtered                             DA                         labcode 3156 parm/meth code 00631RED01
        Control chart            % recovery charts
	The negative bias is still present.  Results received as of the last assessment (n=15) are 6.2%, on average, below the target value.  


	The NWQL is continuing to investigate the apparent negative bias. Laboratory quality control samples are within limits, but do demonstrate a slight negative bias as well. Laboratory quality control samples suggest improvements in the month of February.
	The NWQL is working with the manufacturer of the enzyme to determine the cause decreasing recovery throughout runs. Enzyme preparation procedures are being reviewed, and instrument calibration frequency is being increased until the bias can be resolved. The NWQL will continue to closely monitor the performance of the line.

	Previous comments for nitrate-nitrite as N, filtered, labcode 3156 parm/meth code 00631RED01

	From 

DQA Summary
December 2014
	A negative bias has developed.  Results received for blind samples analyzed as of mid-October 2014 (n=12) are 8.4%, on average, below the target value.  


	The NWQL is investigating the apparent negative bias. Laboratory quality control samples are within limits, but do demonstrate a slight negative bias as well during November and December.
	Instrument cleaning and maintenance has been performed. A dispensing needle that was believed to be faulty was replaced at the end of December and the needle manufacturer was contacted about the problem. The service technician visited in early January to perform instrument maintenance and an alignment. The NWQL will continue to closely monitor the performance of the line.

	
	
	
	

	Nitrate-nitrite as N, Filtered                             low-level                 DA                         labcode 3157  parm/meth code 00631RED02

        Blind-blank chart    
	All blind-blank results received since the last assessment (n=11) are within +/-0.01 mg/L (the control limits based on the LTMDL).

No corrective action necessary.


	
	

	Previous comments for nitrate-nitrite as N, filtered, low-level, labcode 3157 parm/meth code 00631RED02

	From 

DQA Summary
December 2014
	Recent blind blank results are showing higher than expected variability.  Three out of the last 13 (23%) results are above the LTMDL (0.01 mg/L).

	The NWQL is investigating the false positive results.
	Instrument maintenance, cleaning, and alignment were performed in late December and early January. The NWQL is closely monitoring instrument performance on blanks.

	
	
	
	


	
	
	
	

	Trace Metal Determinations
	Observation
	NWQL Comment
	Corrective Action

	Arsenic, Unfiltered            cICP-MS                  labcode 3123 parm/meth code 01002PLM11
        Control chart            % recovery charts 
	A positive bias has developed.  Results received for blind samples analyzed as of November 2014 (n=16) are 14%, on average, above the target value.  (Results for samples with concentrations >1 µg/L [n=7] show a positive bias of <5% on average.)
	Laboratory quality control samples are within limits and do not demonstrate a bias.  As stated the concentrations of the BQS samples are <1 ug/L or less, which can result in a higher relative percentage bias. 
	The NWQL will look into the apparent increase in bias exhibited in the BQS samples.

	
	
	
	

	Barium, Unfiltered                             ICP                         labcode 2352 parm/meth code 01007PLA15
        Control chart            % recovery charts
	Results received since the last assessment (n=6) are, on average, within 5% of the target value when accounting for the dilution that occurs during the digestion process.  

The negative bias demonstrated is concentration dependent.  The magnitude of the bias increases as the concentration increases.  

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

	Previous comments for barium, unfiltered, labcode 2352 parm/meth code 01007PLA15

	From 

DQA Summary
December 2014
	A slight negative bias has developed.  Results received for blind samples analyzed as of September 2014 (n=15) are 7.5%, on average, below the target value.

The negative bias demonstrated is concentration dependent.  The magnitude of the bias increases as the concentration increases.  
	
	The NWQL will look into the apparent increase in bias exhibited in the BQS samples.

	
	
	
	

	Barium, Unfiltered                             ICP-MS                         labcode 2374 parm/meth code 01007PLM47
        Control chart            % recovery charts
	A positive bias is indicated.  Results received for blind samples analyzed as of November 2014 (n=13) are 6.0%, on average, above the target value.  
The same reference materials are submitted for analysis for filtered barium by ICP-MS (pc 1005PLM43), and the data do not indicate a bias. 
	Laboratory quality control samples at similar concentrations have a high bias of 5% and are within NWQL acceptance limits. 
	The NWQL will look into the apparent high bias and will continue to monitor the laboratory quality control samples and the BQS samples.

	
	
	
	

	Cadmium, Filtered                             ICP-MS                          labcode 1788 parm/meth code 01025PLM43
        % recovery charts
	A positive bias is still demonstrated.  Results received as of the last assessment (n=15) are 9.0%, 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 indicate a bias.
	The NWQL on-line quality control samples are within acceptance limits and do not demonstrate a bias.  The bias with the BQS samples is < 1 fps. New standards were recently prepared and are being used.  
	The NWQL will continue to monitor the line to see if there are any changes in bias due to the new standards.

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

	From 

DQA Summary
December 2014
	Results received since the last assessment (n=10) indicate acceptable bias and variability.

No corrective action necessary.  
	
	The NWQL will continue to monitor the line.

	From 

DQA Summary
October 2014
	A slight positive bias has developed starting July 2014.  Results received since then are 6.9%, on average, above the target value.


	The NWQL on-line quality control samples do not indicate a high bias; in fact they indicate a slightly low bias.  The concentrations of the BQS samples are 1 ug/L or less, which can result in a higher relative percentage bias. 
	The NWQL will continue to monitor the on-line quality control samples.

	
	
	
	

	Cobalt, Unfiltered            cICP-MS                  labcode 3125 parm/meth code 01037PLM11
        Control chart            % recovery charts Fil vs Unf chart
	A negative bias has developed.  Results received for blind samples analyzed as of   November 2014 (n=13) are 8.1%, on average, below the target value.  

	The NWQL did periodic maintenance the end of September which can result in a slight increase in variability.  The on-line quality control samples do not exhibit any bias.  
	The NWQL will continue to monitor the on-line quality control samples and the BQS samples.

	
	
	
	

	Copper, Unfiltered            cICP-MS                  labcode 3129 parm/meth code 01042PLM11
        Control chart            % recovery charts 
	A negative bias has developed.  Results received for blind samples analyzed as of November 2014 (n=17) are 10%, on average, below the target value.  

	The NWQL on-line quality control samples are within acceptance limits and do not demonstrate a bias.  The bias with the BQS samples is < 1 fps.
	The NWQL will continue to monitor the on-line quality control samples and the BQS samples.

	
	
	
	

	Manganese, Unfiltered            ICP                  labcode 2363 parm/meth code 01055PLA15
        Control chart            % recovery charts Fil vs Unf chart
	The negative bias is still indicated. Results received as of the last assessment (n=9) are 8.7%, on average, below the target value.  The magnitude of the bias increases as the concentration increases.  
The same reference materials are submitted for analysis for unfiltered manganese by ICP-MS (pc 1055PLM48), and the data do not indicate a negative bias.
	Laboratory quality control samples are within acceptance limits and do not demonstrate a bias.  The majority of mixes that are resulting in the low bias have T-213 as a part of the mix.  That reference material has historically shown a low bias by ICP.  
	The NWQL will continue to monitor the laboratory quality control samples and the BQS samples.

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

	From 

DQA Summary
December 2014
	The negative bias has increased in magnitude.  Results received as of the last assessment (n=22) are now 9.7%, on average, below the target value.

The same reference materials are submitted for analysis for unfiltered manganese by ICP-MS (pc 1055PLM48), and the data do not indicate a negative bias.
	The NWQL on-line quality control samples do not indicate a slight negative bias.
	The NWQL will look into the apparent increase in bias exhibited in the BQS samples.  

	From 

DQA Summary
October 2014
	The negative bias is still present. Results received as of the last assessment are 8.0%, on average, below the target value.

The same reference materials are submitted for analysis for unfiltered manganese by ICP-MS (pc 1055PLM48), and the data do not indicate the same pattern.
	The NWQL on-line quality control samples are within acceptance limits and do not demonstrate a bias.  Manganese unfiltered digested samples and standards analyzed by ICP typically have a lower bias than do samples analyzed by ICP-MS due to the instrument issues. 
	The NWQL will continue to monitor and investigate the bias differences.

	From 

DQA Summary
August 2014
	A slight negative bias is still shown.  Results as of late April 2014 are 6.5%, 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 indicate the same pattern.
	New standards were recently prepared, which has reduced the slight negative bias for the NWQL on-line quality control samples.  
	NWQL will monitor and investigate if the bias continues.

	From 

DQA Summary
June 2014
	The negative bias is still demonstrated.  Results received as of the last assessment are 10%, on average, below the target value.

The same reference materials are submitted for analysis for filtered manganese by ICP (pc 1056PLA11), and the data do not indicate the same bias.
	New standards which are NIST traceable were prepared the end of May 2014.  The NWQL will monitor the effect of the new standard.  The digested prep quality control sample has a negative bias of 2%, which is much less than the BQS bias.  
	The background correction used for the unfiltered ICP manganese method will be investigated.  In addition, 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.

	From 

DQA Summary
April 2014
	A slight negative bias is still shown.  Results received as of the last assessment are 7.2%, on average, below the target value.

The same reference materials are submitted for analysis for filtered manganese by ICP (pc 1056PLA11), and the data do not indicate a bias.
	The NWQL will continue to look into the apparent bias.  The method’s quality control samples do not demonstrate a similar negative bias.  The NWQL will continue to look into the methods including calibration standards to determine why the BQS samples have a negative bias.
	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.

	From 

DQA Summary
February 2014
	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.

	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 µg/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.

	
	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/dqa.php.
	
	

	
	
	
	

	Nickel, Filtered            cICP-MS                  labcode 3130 parm/meth code 01065PLM10
        Control chart            % recovery charts Fil vs Unf chart
	A positive bias has developed.  Results received for blind samples analyzed as of   November 2014 (n=29) are 17%, on average, above the target value.  


	Laboratory quality control samples are within acceptance limits and do not demonstrate a bias. New standards were recently prepared and are being used.  
	The NWQL investigate the new standards for effects on the apparent high bias in BQS samples.

	
	
	
	

	Nickel, Unfiltered            cICP-MS                  labcode 3131 parm/meth code 01067PLM11
        Control chart            % recovery charts Fil vs Unf chart
	A negative bias has developed.  Results received for blind samples analyzed as of   November 2014 (n=13) are 22%, on average, below the target value.  


	The NWQL did periodic maintenance the end of September which can result in a slight increase in variability, but would not explain a negative bias.  The laboratory quality control samples do not exhibit any bias.  
	The NWQL will investigate the periodic maintenance for apparent effects on BQS samples and will continue to monitor the laboratory quality control sample performance.

	
	
	
	

	Selenium, Unfiltered                             cICP-MS                          labcode 3133 parm/meth code 01147PLM11 
Control chart                   % recovery charts      Fil vs Unf chart      


	Results indicate a negative bias of about 10%, on average, for concentrations >1 µg/L (n=8).  An average negative bias of about 30% is shown for concentrations <1 µg/L (n=100).

Data users should be aware that it is not unexpected for results for selenium to demonstrate more variability than is typically demonstrated for other trace metal results. 
	Selenium performance is consistent with that described in the method U.S. Geological Survey Techniques and Methods, Book 5, section B, chap. 1.
	The NWQL will closely monitor the analysis until the next DQA summary is distributed.

	
	
	
	

	Silver, Filtered            ICP-MS                  labcode 1796 parm/meth code 01075PLM43
        Control chart            % recovery charts 
	A large negative bias and high variability is demonstrated for results from blind samples analyzed as of December 10, 2014.  

The same reference materials are submitted for analysis for unfiltered silver by ICP-MS (pc 1077PLM48), and the data do not indicate a negative bias.
	Laboratory quality control samples are within acceptance limits and do not demonstrate a bias. New standards were recently prepared and are being used.  
	The NWQL investigate the new standards for effects on the apparent low bias in BQS samples.

	
	
	
	


	Other
	Observation
	NWQL Comment
	Corrective Action

	Specific Conductance, Unfiltered                             Wheatstone Bridge                          labcode 0069 parm/meth code 90095WHT03 
        Control chart            % recovery charts
	A positive bias has developed starting September 2014.  Results from blind samples analyzed as of then are 7.6%, on average, above the target value.


	Laboratory quality control samples are within limits but demonstrate a slightly high bias (<5%) since September of 2014, following the installation of a new probe. Quality control samples with higher specific conductance (>100 µS/cm) demonstrate lower positive bias. Data with a specific conductance less than 100 µS/cm are qualified with an “E” qualifier because they are extrapolated from the calibration curve.
	The NWQL has purchased and validated a new instrument for measuring pH and specific conductance, and anticipates bringing the new instrument online in March of 2015.
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