2007 DATA QUALITY REPORT

Data quality is evaluated through a series of standards that measure the adequacy of sample collection and analysis methods. In general, certain performance criteria (data quality objectives) are established to ensure that the data are acceptable and usable. Three quantitative performance criteria were used in the Dry Weather Monitoring Program to evaluate the degree of certainty or usability of the data to users. These criteria included precision, accuracy, and completeness.  Precision is expressed as relative percent difference (RPD%) between two duplicate samples. Accuracy is expressed as the percent recovery (REC%) of an analyte from a sample of known analyte concentration. Completeness is defined as the percentage of actual measurements that are judged to be valid, over the planned overall measurements. Detailed information about the quality control program can be found in the Quality Assurance Project Plan For the County of San Diego’s Dry Weather Monitoring Program (County of San Diego, 2007, Revision 6) (QAPP).  A discussion of the analytical laboratory QA/QC results is provided below.
The laboratory analysis of grab samples was conducted by Truesdail Laboratory, Inc. (Truesdail).  Data quality analysis was conducted using laboratory duplicates (LD), blind field duplicates (BFD), laboratory control samples (LCS) and matrix spike samples (MSS).   The number of laboratory duplicates, LCS and MSS varied with constituents measured.  For the bacterial samples, 9 blind field duplicates were used.

Mixed results were obtained for the grab samples (Table 1).  Based on the laboratory control samples (LCS), proper accuracy was maintained within the specified data quality objectives for all analyzed constituents.  However, matrix spike samples showed percent recovery values that were slightly higher than the DQO of 120% for MBAS and dissolved metals including copper, lead and zinc indicating that some of the analytical results for these constituents may be overestimated.  Based on the laboratory duplicate results, adequate precision was achieved for most constituents except dissolved lead.  However, when blind field duplicates were considered, precision measurements for oil and grease and all of the dissolved metals fell widely outside the DQOs.  It may be concluded that the laboratory QA/QC may not be adequate since the analysis of blind samples exposes inadequate precision.  This problem will be addressed by conducting all future dissolved metal analysis at another laboratory.  Under the new MS4 permit, future MBAS analysis will be conducted in the field (through the use of field test kits) rather than in the laboratory.
Table 1. Data Quality Objectives (DQO) and levels achieved for analytical parameters
	Parameter
	Accuracy
	Precision
	Recovery
	Completeness

	
	DQO
	Achieved 

( LCS )
	DQO
	Achieved (Blind Field Duplicates)
	Achieved (LD)
	DQO
	Achieved (MSS)
	DQO
	Achieved

	Hardness
	80 – 120 %
	100 - 105%
	± 25%
	 ± 1– 16%
	± 1– 3%
	80 – 120 %
	96   – 116%
	90%
	100%

	MBAS
	80 – 120 %
	91 – 108%
	± 25%
	± 6 – 17%
	± 0– 11%
	80 – 120 %
	96 – 125%
	90%
	100%

	Oil and Grease
	80 – 120 %
	80 – 100%
	± 25%
	± 32 – 115%
	NM
	80 – 120 %
	NM
	90%
	100%

	Dissolved Cadmium
	80 – 120 %
	95 – 107%
	± 25%
	± 0 – 108%
	± 9 – 14%
	80 – 120 %
	83   – 110%
	90%
	100%

	Dissolved Copper
	80 – 120 %
	97 – 106%
	± 25%
	± 1 - 71%
	± 1 – 20%
	80 – 120 %
	96 – 133%
	90%
	100%

	Dissolved Zinc
	80 – 120 %
	92 – 109%
	± 25%
	 ± 52 – 148%
	± 2 – 25%
	80 – 120 %
	103 – 127%
	90%
	100%

	Dissolved Lead
	80 – 120 %
	99 -107%
	± 25%
	± 33 – 147%
	± 2 – 39%
	80 – 120 %
	96  - 133%
	90%
	100%

	Diazinon, 
	70 – 130 %
	89 - 124%
	± 25%
	NM
	NM
	50 – 150%
	NM
	90%
	100%

	Chlorpyrifos
	70 – 130 %
	92  - 124%
	± 25%
	NM
	NM
	50 – 150%
	NM
	90%
	100%

	Malathion
	80 – 120 %
	88 – 124%
	± 25%
	NM
	NM
	50 – 150%
	NM
	90%
	100%

	Enterococcus
	Proper + or – response
	Yes2
	0.381
	0 – 0.37
	NM
	NA
	NA
	90%
	100%

	Fecal Coliform
	Proper + or – response
	Yes2
	2.781
	0 – 1.90
	NM
	NA
	NA
	90%
	100%

	Total Coliform
	Proper + or – response
	Yes2
	0.941
	0 – 0.57
	NM
	NA
	NA
	90%
	100%


1 Precision criterion is defined as Rlog within 3.27 x mean Rlog
2 Based on blind field blanks submitted to the laboratory

Results outside of DQO range are boldfaced

NM – Not Measured; NA – Not Applicable

In addition to field duplicates, laboratory duplicates, laboratory control samples and matrix spike samples, at least 33 (33 to 62 per constituent) laboratory method blank samples and five blind field blank samples were also processed for each analyte.  The results are presented in Table 2.  For all laboratory method blanks, concentrations of all analytes fell below the detection levels.    In contrast, most of the blind field duplicates showed concentrations that fell well above the method detection limits for MBAS and dissolved metals and one blind sample had elevated bacterial concentrations and hardness.  

The issue of elevated dissolved metals concentration was addressed with the laboratory in July, 2007. This was especially pressing because the errors have resulted in erroneous action level exceedances for dissolved copper and, to a lesser extent, dissolved zinc.  After a careful investigation conducted at Truesdail Laboratory, it was determined that the acid solution used in the digestion process (in sample analysis for dissolved metals) had been contaminated.  When the digestion step was omitted, the results showed no elevated dissolved copper and zinc concentrations.  All samples with copper and zinc exceedances were then re-analyzed without the use of contaminated acid solution and results were corrected appropriately.  In the future, we will also address the elevated MBAS, dissolved lead and cadmium, and oil and grease issues since the results of blind field blanks and/or blind field duplicates (Table 2) for these constituents are unsatisfactory. 

The one blind field blank sample that showed elevated hardness and bacterial concentrations is most likely due to a sampling error in the field.  A blank field sample may have been accidentally switched with a regular sample or the water used to prepare the blank may have been contaminated.  Field blanks are prepared by pouring water from a store-bought distilled water bottle into a sample container. It is possible that the store-bought “distilled” water is inadequate for field blank preparation.  In the future, reagent-grade water will be obtained for this use
Table 2. Results of the laboratory and blind field blank analysis.

	Constituent
	Laboratory Method Blanks
	Blind Field Blanks

	
	No. Processed
	No. Results below MDL
	No. Processed
	Results
	MDL
	No. Results below MDL

	Hardness
	36
	ND for all
	5
	ND; ND; ND; ND; 1000
	1.17
	4

	MBAS
	34
	ND for all
	5
	0.0205; 0.069; 0.038; 0.042; 0.0467
	0.007
	0

	Oil and Grease
	33
	ND for all
	5
	ND for all
	1.95
	5

	Dissolved Cadmium
	33
	ND for all
	5
	ND; 0.66; ND; 0.154; 0.297
	0.119
	2

	Dissolved Copper
	62
	ND for all
	6
	27.042; 13.773; 50.472; ND; 1.37; ND
	0.519
	2

	Dissolved Zinc
	39
	ND for all
	5
	16.4; 31.0; 71.8; 30.7; ND
	0.823
	0

	Dissolved Lead
	34
	ND for all
	5
	0.63; 3.72; 1.71; 9.4; 0.243
	0.119
	0

	Diazinon, 
	33
	ND for all
	5
	ND; ND; ND; 0.06; ND
	0.0072
	4

	Chlorpyrifos
	34
	ND for all
	5
	ND for all
	0.0076
	5

	Malathion
	33
	ND for all
	5
	ND for all
	0.0074
	5

	Enterococcus
	0
	NM
	5
	ND; ND; ND; ND; 20
	2
	4

	Fecal Coliform
	0
	NM
	5
	ND; ND; ND; ND; 170
	2
	4

	Total Coliform
	0
	NM
	5
	ND; ND; ND; ND; 700
	1
	4


ND – constituent concentration below the detection level

NM – Not measured
