2003 DATA QAULITY REPORT

Data quality is defined by a series of statements that set standards the data must meet. These standards cover the way the sample is collected and analyzed. 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 Program to evaluate the degree of uncertainty 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 spike. Completeness is defined as the percentage of actual measurements, which are judged to be valid, over the planned overall measurements.

The following provides the discussion of analytical laboratory QA/QC results. 

The data used were obtained from measurements of laboratory duplicates or spiked samples. The number of data sets ranged from 4 to 31 with various concentrations. Although the precision (%RPD) for oil and grease was slightly higher than the DQO (Table 1), it was 

Table 1. Data Quality Objectives (DQO) and levels achieved for analytical parameters
	Parameter
	Precision (RPD%)
	Accuracy (REC%)
	Completeness (%)

	
	DQO
	Achieved
	DQO
	Achieved
	DQO
	Achieved

	Diazinon
	<25
	0-15
	60-117
	76-103
	>95
	100

	Chlorpyrifos
	<25
	0-23
	54-125
	72-110
	>95
	100

	Dissolved Cu
	<20
	0-16
	75-125
	85-102
	>95
	100

	Dissolved Cd
	<20
	0-6
	75-125
	97-112
	>95
	100

	Dissolved Pb
	<20
	0-8
	75-125
	80-130
	>95
	100

	Dissolved Zn
	<20
	0.9-19
	75-125
	92-113
	>95
	100

	Hardness
	<20
	0-8
	75-125
	ND
	>95
	100

	Oil & Grease
	<20
	1-22
	80-120
	80-110
	>95
	100

	MBAS
	<20
	0-11
	80-120
	90-120
	>95
	100

	Ammonia
	<20
	1-13
	80-120
	67-101
	>95
	100

	Nitrate
	<20
	0-14
	80-120
	14-196
	>95
	100

	Nitrite
	<20
	0-12
	80-120
	80-120
	>95
	100

	TKN
	<20
	0-7
	80-120
	63-112
	>95
	100

	Orthophosphate
	<10
	0-11
	80-120
	90-120
	>95
	100

	Total P
	<10
	0-11
	80-120
	92-116
	>95
	100

	Total coliform 
	<50
	0-46
	N/A
	ND
	>95
	98

	Fecal coliform
	<50
	0-46
	N/A
	ND
	>95
	98

	Enterococcus
	<50
	0-32
	N/A
	ND
	>95
	98


acceptable as the QC result was flagged as QR-04 (Table 2). Accuracies for dissolved lead, ammonia, nitrate, and total Kjeldahl nitrogen (TKN) were lower than DQOs, but they were acceptable as the QC results were flagged as QM-4X or QM-05 (Table 2).  A few of the 95 water samples analyzed for total phosphorus (TP) had lower results than those for orthophosphate, which was likely due to leaking test-tube caps in the laboratory.  After replacing those faulty caps, samples were reanalyzed for total phosphorus, and the reanalysis results were higher and reported.

The laboratory analysis for nitrate generated low results when the nitrate concentration was greater then 5 mg/L NO3 as N. It was determined that the cadmium column was unable to reduce all the nitrates when the nitrate concentration was greater than 5 mg/L NO3 as N. The County and contract laboratory worked closely together to improve the accuracy of measuring nitrate concentrations in water samples. Further discussion can be found in the subsequent section.

Table 2. Data qualifiers and descriptions used by the contract laboratory

	Qualifier
	Description

	QM-4X


	The spike recovery was outside of the QC acceptance limits for the MS and/or MSD 

due to analyte concentration at 4 times or greater the spike concentration.

The QC batch was accepted based on LCS and/or LCSD recoveries within the acceptance limits.

	QR-04
	The RPD between the sample and sample duplicate is not valid 

since both results are below the reporting limit for this analyte.

	HT-03


	This analysis was originally performed within the recommended EPA holding time. 

Data review determined that reanalysis was necessary.

	QM-05


	The spike recovery was outside acceptance limits for the MS and/or

MSD due to matrix interference. The LCS and/or LCSD were within

acceptance limits showing that the laboratory is in control and the data is acceptable.

	W-02


	The sample for nitrate analysis was preserved with H2SO4

after the nitrite portion of the analysis was completed to extend the 

holding time for the sample.  Nitrate results are corrected for the nitrite contribution per the method.


Two out of 128 water samples for bacterial indicators were received by the laboratory just after the 6-hour holding time. The data were flagged internally.

Laboratory Method Improvement for Nitrate Analysis

Results from the field measurements of nitrate were not comparable with those from the laboratory analysis, particularly when field measured nitrate concentrations were greater than 5 mg/L NO3 as N (Figure 1). These results suggested a problem with methodology. Initially the accuracy of the field test kit was examined and determined to be meeting the DQOs. Examination into the accuracy of the laboratory method determined that the laboratory method was not meeting the DQOs. A description of this investigation and actions taken are described below. 

	
[image: image1.wmf]0

5

10

15

20

25

0

5

10

15

20

25

Lab measured NO3-N (mg/L)

Field measured NO3-N (mg/L)



	Figure 1. Comparison of nitrate results from field and laboratory measurements


Examination of the Field Method 

In an effort to determine if a methodology problem was occurring in the field test method due to matrix interference or other factors, a series of nitrate samples were prepared by spiking a water sample collected in the field with a stock nitrate standard solution. These samples were analyzed for nitrate using, Nitrate 3 test kit (CHEMetrics, Inc., Calverton, VA) used by the County dry weather monitoring program, which has a method detection limit of 6.0 mg/L NO3 with a measurement range of 0-70 mg/L NO3.

Nitrate results for the spiked samples using the test kit method indicated the relative percent difference (%RPD) of <10% compared to 13% RPD for the non-spiked sample. The percent recovery of the spike ranged from 112% to 116%, which is within the goals of the DQO. The results demonstrated that the test kit method provided data with expected precision and accuracy.

Examination of the Laboratory Method

In an investigation of the analytical method, County staff met with the contract laboratory’s QA director to discuss the discrepancy in nitrate results between the test kit and laboratory methods.  The contract laboratory agreed to perform method verification analyses to evaluate the laboratory nitrate method.

Upon reviewing the analyst’s procedure, it was determined that the cadmium reduction column used by the laboratory might not effectively reduce the entire amount of nitrate in samples when nitrate concentrations are 5 mg/L as N or greater. The inefficiency of this reduction might have resulted in low concentrations when compared to those determined by the test kit method. It was determined that samples above this concentration require a dilution step prior to passing through the cadmium reduction column.  

Laboratory staff analyzed the spiked samples prepared and submitted by County staff. The analysis was performed using both the old standard operating procedure (SOP) and the new SOP to verify that the problem had been resolved. The following table summarizes the nitrate results (reported as N) for the spiked samples. As expected, the old SOP produced nitrate results with a low recovery for samples greater than 5 mg/L as N. The new SOP greatly improved the accuracy, but there were still two of the spiked samples below the DQO (Table 3).

Table 3. Nitrate results for spiked samples analyzed by the Lab

	Spiked Sample
	Old SOP Results
	Old SOP Accuracy
	New SOP Results
	New SOP % Accuracy

	(mg/L)
	(mg/L)
	(REC%)
	(mg/L)
	(REC%)

	1.81
	1.62
	89
	ND
	ND

	6.72
	4.75
	71
	5.45
	81

	11.63
	8.24
	71
	7.45
	64

	16.53
	10.54
	64
	14.4
	87

	21.44
	7.14
	33
	15.8
	74

	31.26
	6.18
	20
	30.6
	98


In reviewing the process with the laboratory staff, it became evident that additional dilutions were required to improve the accuracy. New spiked samples were prepared to validate the new SOP (concentrations of 10, 15, and 30 mg/L as N). The results of this validation using the new SOP and additional dilutions resulted in a percent recovery ranging from 92 to 96%. As a result, the Lab revised its standard operating procedure to incorporate a sample screening evaluation and the requirement of performing sample dilutions prior to passing samples through the cadmium reduction column (EMA, 2003). 

The resultant action from these methods examination was that the laboratory agreed to analyze water samples with inaccurate results for nitrate determined previously using the old SOP. A total of 24 water samples were recollected by staff for nitrate analysis using the new SOP.  A plot of the samples analyzed after the SOP resulted in a linear correlation with a slope of 0.95 and r2 of 0.89.
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		SampleEventID		SiteID		Date		Flow		Temp (oC)		pH (units)		Turb (NTU)		DO (mg/L)		Cond		Salinity		NO3 (mg/L)		ANALYTE		LabRESULT		UNITS		Field calc N

		455		SMG06		5/12/2003		3.04		14.9		8.1		0		8.3		1860		0.08		56.5		Nitrate as N		6.43		mg/l		12.75

		456		SMG09		5/12/2003		3		18.1		8.8		1		7.9		1130		0.05		5.5		Nitrate as N		1.32		mg/l		1.24

		457		SMG01		5/13/2003		0.25														20		Nitrate as N		4.29		mg/l		4.51

		458		SMG09		5/12/2003																		Nitrate as N		1.14		mg/l

		459		SMG08		5/13/2003		4.5														26.5		Nitrate as N		4.92		mg/l		5.98

		460		SMG07		5/13/2003		10														26.5		Nitrate as N		4.72		mg/l		5.98

		463		SMG10		5/13/2003		10.08												0.03		16		Nitrate as N		2.89		mg/l		3.61

		464		SWT19		5/14/2003		4.2		14		7.82		1		7.53		778		0.04		1.5		Nitrate as N		-1		mg/l		0.34

		465		SWT20		5/14/2003		1.4		18.3		8.01		3		6.66		1050		0.09		1		Nitrate as N		-1		mg/l		0.23

		466		SWT21		5/14/2003		0.03		15		7.73		1		6.49		1920				96		Nitrate as N		6.74		mg/l		21.67

		469		SLR21		5/15/2002		7.5		18.4		8.64		7		9.32		264		0.01		1.5		Nitrate as N		-1		mg/l		0.34

		470		SLR18		5/15/2003		0.52		18.5		7.75		10		7.11		1310		0.05		2		Nitrate as N		0.24		mg/l		0.45

		471		SLR17		5/15/2003		50		15.9		8.6		35		9.35		2650		0.12		16		Nitrate as N		4.32		mg/l		3.61

		472		SLR11		5/15/2003		0.001		17.4		7.24		1		3.3		1870		0.08		8		Nitrate as N		1.76		mg/l		1.81

		473		SDR02		5/20/2003		0.14		15.9		7.98		0		8.07		1199		0.09		2.5		Nitrate as N		0.24		mg/l		0.56

		474		SDR03		5/20/2003		0.17		16.1		8.24		0		8.81		1840		0.08		6.5		Nitrate as N		0.93		mg/l		1.47

		475		SDR01		5/20/2003		0.07		17.2		8.14		1		8.66		2130				15		Nitrate as N		2.17		mg/l		3.39

		476		SDR03		5/20/2003																		Nitrate as N		-1		mg/l

		477		SDR01		5/20/2003																		Nitrate as N		2.54		mg/l

		478		SDR22		5/20/2003				18.2		7.57		10		4.4		927		0.04		5.5		Nitrate as N		1.16		mg/l		1.24

		479		SDR21		5/21/2003		0.001		18.5		8.52		1		5.91		2520		0.12		73.5		Nitrate as N		6.62		mg/l		16.59

		482		SDR08		5/21/2003		1.28		19.2		7.99		9		8.68		2540		0.12		27		Nitrate as N		2.68		mg/l		6.09

		483		SDR08		5/21/2003																		Nitrate as N		3.34		mg/l

		484		SDR16		5/21/2003		0.6		19.1		8.33		1		8.14		2320		0.11		12.5		Nitrate as N		2.68		mg/l		2.82

		487		SMG03		5/12/2003		0.16		15.4		7.4		1		8.2		2540		0.12		193		Nitrate as N		6.11		mg/l		43.57

		488		SMG05		5/12/2003		0.75		14.6		8.1		1		9.4		1740		0.08		48		Nitrate as N		6.46		mg/l		10.84

		489		CAR12		5/22/2003		0.01		17.4		7.54		2		4.54		3050		0.15		6		Nitrate as N		0.34		mg/l		1.35

		490		CAR08		5/22/2003		0.15		19.4		7.89		2		7.47		2500		0.12		13.5		Nitrate as N		2.53		mg/l		3.05

		491		CAR07		5/22/2003		0.27		19.1		8.34		1		11.55		2570		0.12		12.5		Nitrate as N		2.66		mg/l		2.82

		493		TIJ02		5/28/2003		0.1		13.9		7.36		55		5.78		495		0.02		4.5		Nitrate as N		-1		mg/l		1.02

		495		TIJ01		5/28/2003		0.12		16.5		8.13		21		7.5		695		0.02		9.5		Nitrate as N		-1		mg/l		2.14

		496		SLR07		6/ 2/2003		0.31		17.9		7.39		2		6.49		2270		0.10		3.5		Nitrate as N		-1		mg/l		0.79

		497		SLR13		2/ 6/2003		0.73		17.8		7.72		6		8.67		2090		0.09		14.5		Nitrate as N		2.94		mg/l		3.27

		498		SLR05		6/ 2/2003		0.73		18.83		7.94		3		8.81		2200		0.10		25		Nitrate as N		-1		mg/l		5.64

		500		SLR14		6/ 3/2003		1.3		17.5		8.08		1		7.54		2190		0.10		21		Nitrate as N		3.26		mg/l		4.74

		501		SLR01		6/ 3/2003		4.5		18.1		7.94		18		8.57		2550		0.12		20.5		Nitrate as N		4.16		mg/l		4.63

		502		SLR02		6/ 3/2003		1.07		17.2		8.01		2		7.67		2890		0.14		15.5		Nitrate as N		4.26		mg/l		3.50

		503		SLR16		6/ 3/2003		53.04		16.9		7.89		14		8.1		2590		0.12		10.5		Nitrate as N		1.22		mg/l		2.37

		504		SLR04		6/ 3/2003		1.6		17.3		7.83		4		7.77		2360		0.11		30.5		Nitrate as N		6.24		mg/l		6.88

		505		SDR15		6/ 4/2003				19.6		7.42		4		6.48		1380		0.06		20.5		Nitrate as N		1.87		mg/l		4.63

		506		SDR18		6/ 4/2003				19.3		7.22		13		2.58		2210		0.10		13		Nitrate as N		1.03		mg/l		2.93

		508		SDR05		6/ 4/2003		0.04		27.3		8.57		4		8.75		2300		0.11		73		Nitrate as N		2.76		mg/l		16.48

		511		SDR11		6/ 9/2003				20		8.09		0		7.85		1150		0.05		1.5		Nitrate as N		-1		mg/l		0.34

		512		SDR13		6/ 9/2003		0.25		21.9		8.7		18		6.53		1350		0.06		2		Nitrate as N		-1		mg/l		0.45

		514		SDG05		6/10/2003		2.4		18.6		7.15		8		3.39		3500		0.17		1.5		Nitrate as N		-1		mg/l		0.34

		515		SDG05		6/10/2003														0.00				Nitrate as N		-1		mg/l

		516		SDG05		6/10/2003														0.00				Nitrate as N		-1		mg/l

		517		CAR10		6/10/2003		0.08		16.8		7.71		11		7.74		6850		0.36		10		Nitrate as N		2		mg/l		2.26

		518		CAR01		6/10/2003				18		7.67		21		6.77		7920		0.43		9.5		Nitrate as N		1.62		mg/l		2.14

		519		CAR03		6/10/2003		0.6		16.6		7.81		1		7.88		8070		0.43		14		Nitrate as N		3.46		mg/l		3.16

		520		CAR09		6/10/2003				17.4		7.73		8		5.66		8470		0.46		6		Nitrate as N		0.9		mg/l		1.35

		521		SWT22		6/11/2003		0.16		16.8		8.01		6		7.82		2390		0.11		47		Nitrate as N		6.93		mg/l		10.61

		525		SWT16		6/11/2003		0.03		17.5		7.76		2		4.45		2550		0.12		6		Nitrate as N		0.85		mg/l		1.35

		527		SWT12		6/11/2003		1.62		17.2		7.63		7		4.84		2930		0.14		3.5		Nitrate as N		0.55		mg/l		0.79

		528		SWT15		6/11/2003														0.00				Nitrate as N		0.93		mg/l

		529		SWT23		6/19/2003		0.7		16.7		8.08		10		8.67		1780		0.01		32		Nitrate as N		4.96		mg/l		7.22

		532		SWT03		6/19/2003		24.75		18		7.37		10		3		4680		0.24		5.5		Nitrate as N		0.46		mg/l		1.24

		534		SDR19		6/23/2003		0.05		17.5		7.83		1		6.71		1550		0.06		17.5		Nitrate as N		4.3		mg/l		3.95

		535		SDR19		6/23/2003														0.00				Nitrate as N		4.59		mg/l

		537		SDR20		6/23/2003		2.2		15.9		7.87		5		7.93		2490		0.12		44		Nitrate as N		7.55		mg/l		9.93

		538		SDR20		6/23/2003														0.00				Nitrate as N		6.37		mg/l

		539		SWT01		6/24/2003														0.00				Nitrate as N		-1		mg/l

		540		SWT01		6/24/2003														0.00				Nitrate as N		-1		mg/l

		541		SWT07		6/24/2003		0.7		19.2		7.63		2		10.85		4770		0.24		25.5		Nitrate as N		3.57		mg/l		5.76

		542		SWT07		6/24/2003														0.00				Nitrate as N		3.46		mg/l

		543		SWT05		6/23/2003				18.5		8.52		2		9.24		1840		0.08		4.5		Nitrate as N		0.18		mg/l		1.02

		544		SWT02		6/24/2003		0.19		22.2		8.82		2		8.3		5030		0.26		7.5		Nitrate as N		1.45		mg/l		1.69

		545		SDG03		6/25/2003				22.1		7.61		13		5.08		6890		0.36		3.5		Nitrate as N		0.17		mg/l		0.79

		545		SDG03		6/25/2003				22.1		7.61		13		5.08		6890		0.36		3.5		Nitrate as N		0.17		mg/l		0.79

		546		SWT01		6/24/2003														0.00				Nitrate as N		0.98		mg/l

		547		SWT01		6/24/2003				20.2		7.68		7		8.98		4460		0.23		5.5		Nitrate as N		1.08		mg/l		1.24

		548		SDG06		6/25/2003				19.3		7.96		33		3.01		1700		0.07		3		Nitrate as N		-1		mg/l		0.68

		548		SDG06		6/25/2003				19.3		7.96		33		3.01		1700		0.07		3		Nitrate as N		-1		mg/l		0.68

		552		CAR02		6/30/2003				21.1		7.87		4		8.72		2030		0.09		35		Nitrate as N		4.6		mg/l		7.90

		553		CAR02		6/30/2003														0.00				Nitrate as N		4.9		mg/l

		555		CAR05		6/30/2003				20.7		7.91		3		8.33		2100		0.10		64		Nitrate as N		5.33		mg/l		14.45

		556		CAR05		6/30/2003														0.00		81.5		Nitrate as N		7.81		mg/l		18.40

		557		CAR05		6/30/2003																100.5		Nitrate as N		6.6		mg/l		22.69

		558		CAR05		6/30/2003																58		Nitrate as N		6		mg/l		13.09

		563		SLR08		7/ 1/2003				24.5		7.8		2		6.44		1820		0.08		77.5		Nitrate as N		7.1		mg/l		17.49

		564		SLR08																0.00				Nitrate as N		7.15		mg/l

		567		SLR09		7/ 1/2003				19.4		7.32		50		3.57		3220		0.16		2		Nitrate as N		-1		mg/l		0.45

		568		SLR15		7/ 1/2003				19.4		7.4		37		5.39		2030		0.09		15.5		Nitrate as N		1.92		mg/l		3.50

		569		SLR06		7/ 1/2003				24.7		7.96		1		8.63		2220		0.10		38.5		Nitrate as N		4.86		mg/l		8.69

		570		SLR10		7/ 1/2003				25.2		7.84		0		4.8		1930		0.09				Nitrate as N		0.16		mg/l

		571		SWT18		7/ 2/2003				18.4		7.35		3		6.43		1710		0.08		14.5		Nitrate as N		2.06		mg/l		3.27

		572		OTY03		7/ 2/2003				20.3		7.36		4		4.85		1940		0.09		1		Nitrate as N		-1		mg/l		0.23

		573		SWT25		7/ 2/2003				20.4		7.78		13		7.5		2520		0.12		17		Nitrate as N		2.18		mg/l		3.84

		574		SWT14		7/ 2/2003				29.6		8.09		22		7.45		2770		0.13		4.5		Nitrate as N		0.98		mg/l		1.02

		575		SWT08		7/ 2/2003				30.9		9.82		28		6.86		3490		0.17		3.5		Nitrate as N		-1		mg/l		0.79

		576		SWT09		7/ 2/2003				29.8		8.55		21		8.3		2760		0.13		8.5		Nitrate as N		0.9		mg/l		1.92

		577		SLR12		6/ 2/2003				17.6		8.07		2		8.77		2260		0.10		28		Nitrate as N		-1		mg/l		6.32





2002

		SampleEventID		SiteID		Date		Flow		Temp (oC)		pH (units)		Turb (NTU)		DO (mg/L)		Cond		Salinity		NO3 (mg/L)		ANALYTE		RESULT		UNITS		Field calc N

		25		CAR05		6/25/2002		0.24		19		8.25		17		7.66		1300				42.5		Nitrate as N		11.1		mg/l		9.59

		127		SDR16		7/ 8/2002		0.03		22.7		8.3		26		7.35		1830				63		Nitrate as N		5.87		mg/l		14.22

		170		SLR09		6/25/2002				15.6		7.19		9		4.46		3400				3.5		Nitrate as N		0.123		mg/l		0.79

		198		SWT01		7/30/2002				19.8		7.42		19		2.67		4540				4.5		Nitrate as N		0.17		mg/l		1.02

		205		SWT02		6/ 5/2002		0.192														8		Nitrate as N		1.3		mg/l		1.81

		206		SWT02		7/30/2002		0.04		20.5		8.05		7		10.16		4980				4.5		Nitrate as N		0.12		mg/l		1.02

		209		SWT03		7/30/2002				20.3		7.71		25		7.05		4770				4.5		Nitrate as N		-1		mg/l		1.02

		227		SWT07		7/24/2002		0.63		22.5		7.65		14		8.01		4930				15.5		Nitrate as N		2.63		mg/l		3.50

		241		SWT10		7/16/2002		1.2		21		8.1		10		6.2		2230				14.5		Nitrate as N		2.19		mg/l		3.27

		241		SWT10		7/16/2002		1.2		21		8.1		10		6.2		2230				14.5		Nitrate as N		2.19		mg/l		3.27

		259		SWT16		7/16/2002				19		6.9		310		7.3		2290				5		Nitrate as N		0.495		mg/l		1.13

		259		SWT16		7/16/2002				19		6.9		310		7.3		2290				5		Nitrate as N		0.495		mg/l		1.13

		275		SWT21		7/10/2002		0.03		20		7.34		1		6.9		1740				52		Nitrate as N		14.6		mg/l		11.74

		283		SWT22		7/16/2002		0.02		20.2		7.5		17		6.6		2090				48		Nitrate as N		13.9		mg/l		10.84

		283		SWT22		7/16/2002		0.02		20.2		7.5		17		6.6		2090				48		Nitrate as N		13.9		mg/l		10.84

		286		SWT23		7/16/2002		0.008		21		7.6		2		6.47		1430				9.5		Nitrate as N		5.84		mg/l		2.14

		286		SWT23		7/16/2002		0.008		21		7.6		2		6.47		1430				9.5		Nitrate as N		5.84		mg/l		2.14

		446		SDR16		7/23/2002																		Nitrate as N		5.99		mg/l

		447		SDR16		7/23/2002																		Nitrate as N		8.2		mg/l

		448		SDR16		7/23/2002																		Nitrate as N		2.04		mg/l
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summary data

		SampleEventID		Lab nitrate-N (mg/L)		Field calc N		Cond				L/Cond		F/Cond

		455		6.43		12.75		1860				0.003		0.007		0		0		0		10

		456		1.32		1.24		1130				0.001		0.001		25		25		25		10

		457		4.29		4.51

		458		1.14

		459		4.92		5.98

		460		4.72		5.98

		463		2.89		3.61

		464		-1		0.34		778				-0.001		0.000

		465		-1		0.23		1050				-0.001		0.000

		466		6.74		21.67		1920				0.004		0.011

		469		-1		0.34		264				-0.004		0.001

		470		0.24		0.45		1310				0.000		0.000

		471		4.32		3.61		2650				0.002		0.001

		472		1.76		1.81		1870				0.001		0.001

		473		0.24		0.56		1199				0.000		0.000

		474		0.93		1.47		1840				0.001		0.001

		475		2.17		3.39		2130				0.001		0.002

		476		-1

		477		2.54

		478		1.16		1.24		927				0.001		0.001

		479		6.62		16.59		2520				0.003		0.007

		482		2.68		6.09		2540				0.001		0.002

		483		3.34

		484		2.68		2.82		2320				0.001		0.001

		488		6.46		10.84		1740				0.004		0.006

		489		0.34		1.35		3050				0.000		0.000

		490		2.53		3.05		2500				0.001		0.001

		491		2.66		2.82		2570				0.001		0.001

		493		-1		1.02		495				-0.002		0.002

		495		-1		2.14		695				-0.001		0.003

		496		-1		0.79		2270				-0.000		0.000

		497		2.94		3.27		2090				0.001		0.002

		498		-1		5.64		2200				-0.000		0.003

		500		3.26		4.74		2190				0.001		0.002

		501		4.16		4.63		2550				0.002		0.002

		502		4.26		3.50		2890				0.001		0.001

		503		1.22		2.37		2590				0.000		0.001

		504		6.24		6.88		2360				0.003		0.003

		505		1.87		4.63		1380				0.001		0.003

		506		1.03		2.93		2210				0.000		0.001

		508		2.76		16.48		2300				0.001		0.007

		511		-1		0.34		1150				-0.001		0.000

		512		-1		0.45		1350				-0.001		0.000

		514		-1		0.34		3500				-0.000		0.000

		515		-1

		516		-1

		517		2		2.26		6850				0.000		0.000

		518		1.62		2.14		7920				0.000		0.000

		519		3.46		3.16		8070				0.000		0.000

		520		0.9		1.35		8470				0.000		0.000

		521		6.93		10.61		2390				0.003		0.004

		525		0.85		1.35		2550				0.000		0.001

		527		0.55		0.79		2930				0.000		0.000

		528		0.93

		529		4.96		7.22		1780				0.003		0.004

		532		0.46		1.24		4680				0.000		0.000

		534		4.3		3.95		1550				0.003		0.003

		535		4.59

		537		7.55		9.93		2490				0.003		0.004

		538		6.37

		539		-1

		540		-1

		541		3.57		5.76		4770				0.001		0.001

		542		3.46

		543		0.18		1.02		1840				0.000		0.001

		544		1.45		1.69		5030				0.000		0.000

		545		0.17		0.79		6890				0.000		0.000

		545		0.17		0.79		6890				0.000		0.000

		546		0.98

		547		1.08		1.24		4460				0.000		0.000

		548		-1		0.68		1700				-0.001		0.000

		548		-1		0.68		1700				-0.001		0.000

		552		4.6		7.90		2030				0.002		0.004

		553		4.9

		555		5.33		14.45		2100				0.003		0.007

		556		7.81		18.40

		557		6.6		22.69

		558		6		13.09

		563		7.1		17.49		1820				0.004		0.010

		564		7.15

		567		-1		0.45		3220				-0.000		0.000

		568		1.92		3.50		2030				0.001		0.002

		569		4.86		8.69		2220				0.002		0.004

		570		0.16				1930				0.000

		571		2.06		3.27		1710				0.001		0.002

		572		-1		0.23		1940				-0.001		0.000

		573		2.18		3.84		2520				0.001		0.002

		574		0.98		1.02		2770				0.000		0.000

		575		-1		0.79		3490				-0.000		0.000

		576		0.9		1.92		2760				0.000		0.001

		577		-1		6.32		2260				-0.000		0.003





summary data (2)

		SampleEventID		Lab nitrate-N (mg/L)		Field calc N		Cond				L/Cond		F/Cond

		455		6.43		12.75		1860				0.003		0.007

		457		4.29		4.51

		459		4.92		5.98

		460		4.72		5.98

		466		6.74		21.67		1920				0.004		0.011

		471		4.32		3.61		2650				0.002		0.001

		479		6.62		16.59		2520				0.003		0.007

		488		6.46		10.84		1740				0.004		0.006

		501		4.16		4.63		2550				0.002		0.002

		502		4.26		3.50		2890				0.001		0.001

		504		6.24		6.88		2360				0.003		0.003

		519		3.46		3.16		8070				0.000		0.000

		521		6.93		10.61		2390				0.003		0.004

		529		4.96		7.22		1780				0.003		0.004

		534		4.3		3.95		1550				0.003		0.003

		535		4.59

		537		7.55		9.93		2490				0.003		0.004

		538		6.37

		552		4.6		7.90		2030				0.002		0.004

		553		4.9

		555		5.33		14.45		2100				0.003		0.007

		556		7.81		18.40

		557		6.6		22.69

		558		6		13.09

		563		7.1		17.49		1820				0.004		0.010

		564		7.15

		569		4.86		8.69		2220				0.002		0.004

		SampleEventID		Lab nitrate-N (mg/L)		Field calc N		Cond

		456		1.32		1.24		1130

		457		4.29		4.51

		458		1.14

		463		2.89		3.61

		464		-1		0.34		778

		465		-1		0.23		1050

		469		-1		0.34		264

		470		0.24		0.45		1310

		471		4.32		3.61		2650

		472		1.76		1.81		1870

		473		0.24		0.56		1199

		474		0.93		1.47		1840

		475		2.17		3.39		2130

		476		-1

		477		2.54

		478		1.16		1.24		927

		482		2.68		6.09		2540

		483		3.34

		484		2.68		2.82		2320

		489		0.34		1.35		3050

		490		2.53		3.05		2500

		491		2.66		2.82		2570

		493		-1		1.02		495

		495		-1		2.14		695

		496		-1		0.79		2270

		497		2.94		3.27		2090

		498		-1		5.64		2200

		500		3.26		4.74		2190

		501		4.16		4.63		2550

		502		4.26		3.50		2890

		503		1.22		2.37		2590

		505		1.87		4.63		1380

		506		1.03		2.93		2210

		508		2.76		16.48		2300

		511		-1		0.34		1150

		512		-1		0.45		1350

		514		-1		0.34		3500

		515		-1

		516		-1

		517		2		2.26		6850

		518		1.62		2.14		7920

		519		3.46		3.16		8070

		520		0.9		1.35		8470

		525		0.85		1.35		2550

		527		0.55		0.79		2930

		528		0.93

		532		0.46		1.24		4680

		534		4.3		3.95		1550

		539		-1

		540		-1

		541		3.57		5.76		4770

		542		3.46

		543		0.18		1.02		1840

		544		1.45		1.69		5030

		545		0.17		0.79		6890

		545		0.17		0.79		6890

		546		0.98

		547		1.08		1.24		4460

		548		-1		0.68		1700

		548		-1		0.68		1700

		567		-1		0.45		3220

		568		1.92		3.50		2030

		570		0.16				1930

		571		2.06		3.27		1710

		572		-1		0.23		1940

		573		2.18		3.84		2520

		574		0.98		1.02		2770

		575		-1		0.79		3490

		576		0.9		1.92		2760

		577		-1		6.32		2260
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0.3386004515

0.4514672686

0.3386004515

2.2573363431

2.144469526

3.1602708804

1.3544018059

10.6094808126

1.3544018059

0.7900677201

7.223476298

1.2415349887

3.9503386005

9.9322799097

5.7562076749

1.0158013544

1.6930022573

0.7900677201

0.7900677201

1.2415349887

0.6772009029

0.6772009029

7.9006772009

14.4469525959

18.3972911964

22.6862302483

13.0925507901

17.4943566591

0.4514672686

3.4988713318

8.690744921

3.2731376975

0.2257336343

3.8374717833

1.0158013544

0.7900677201

1.9187358916

6.3205417607



FNnvsL

		6.43

		1.32

		4.29

		1.14

		4.92

		4.72

		2.89

		-1

		-1

		6.74

		-1

		0.24

		4.32

		1.76

		0.24

		0.93

		2.17

		-1

		2.54

		1.16

		6.62

		2.68

		3.34

		2.68

		6.46

		0.34

		2.53

		2.66

		-1

		-1

		-1

		2.94

		-1

		3.26

		4.16

		4.26

		1.22

		6.24

		1.87

		1.03

		2.76

		-1

		-1

		-1

		-1

		-1

		2

		1.62

		3.46

		0.9

		6.93

		0.85

		0.55

		0.93

		4.96

		0.46

		4.3

		4.59

		7.55

		6.37

		-1

		-1

		3.57

		3.46

		0.18

		1.45

		0.17

		0.17

		0.98

		1.08

		-1

		-1

		4.6

		4.9

		5.33

		7.81

		6.6

		6

		7.1

		7.15

		-1

		1.92

		4.86

		0.16

		2.06

		-1

		2.18

		0.98

		-1

		0.9

		-1



F/Cond

Lab measured N (mg/L)

Field measured N in mg/L normalized to conductivity

Nitrate as N, Lab vs Field

0.0068569625

0.0010987035

0.0004352191

0.0002149844

0.0112866817

0.0012825775

0.0003446315

0.0013629201

0.0009657054

0.0004706706

0.0007974286

0.0015896735

0.0013393042

0.0065838977

0.0023995308

0.0012162373

0.0062271347

0.0004440662

0.0012189616

0.0010979262

0.0020521239

0.0030855677

0.0003480475

0.0015660946

0.0025651549

0.0021645691

0.0018147214

0.0012106821

0.0009151364

0.0029173203

0.0033532895

0.0013278449

0.0071645893

0.0002944352

0.0003344202

0.000096743

0.0003295382

0.0002707664

0.0003916073

0.0001599058

0.0044391133

0.000531138

0.0002696477

0.0040581328

0.0002652853

0.0025486055

0.0039888674

0.0012067521

0.000552066

0.000336581

0.0001146688

0.0001146688

0.0002783711

0.0003983535

0.0003983535

0.0038919592

0.0068795012

0.0096122839

0.0001402072

0.0017235819

0.00391475

0.0019141156

0.0001163575

0.0015228063

0.0003667153

0.0002263804

0.0006951942

0.0027966999



FvsL Above4.3

		6.43

		4.29

		4.92

		4.72

		6.74

		4.32

		6.62

		6.46

		4.16

		4.26

		6.24

		3.46

		6.93

		4.96

		4.3

		4.59

		7.55

		6.37

		4.6

		4.9

		5.33

		7.81

		6.6

		6

		7.1

		7.15

		4.86



Field calc N

Lab measured N (mg/L)

Field measured N (mg/L)

Nitrate as N, Lab vs Field
field conc of 4.3 mg/L and above

12.7539503386

4.5146726862

5.9819413093

5.9819413093

21.6704288939

3.611738149

16.5914221219

10.835214447

4.6275395034

3.4988713318

6.8848758465

3.1602708804

10.6094808126

7.223476298

3.9503386005

9.9322799097

7.9006772009

14.4469525959

18.3972911964

22.6862302483

13.0925507901

17.4943566591

8.690744921



FvsL below4.3

		1.32

		4.29

		1.14

		2.89

		-1

		-1

		-1

		0.24

		4.32

		1.76

		0.24

		0.93

		2.17

		-1

		2.54

		1.16

		2.68

		3.34

		2.68

		0.34

		2.53

		2.66

		-1

		-1

		-1

		2.94

		-1

		3.26

		4.16

		4.26

		1.22

		1.87

		1.03

		2.76

		-1

		-1

		-1

		-1

		-1

		2

		1.62

		3.46

		0.9

		0.85

		0.55

		0.93

		0.46

		4.3

		-1

		-1

		3.57

		3.46

		0.18

		1.45

		0.17

		0.17

		0.98

		1.08

		-1

		-1

		-1

		1.92

		0.16

		2.06

		-1

		2.18

		0.98

		-1

		0.9

		-1



Field calc N

Lab measured N (mg/L)

Field measured N (mg/L)

Nitrate as N, Lab vs Field
Field conc below 4.3 mg/L

1.2415349887

4.5146726862

3.611738149

0.3386004515

0.2257336343

0.3386004515

0.4514672686

3.611738149

1.8058690745

0.5643340858

1.467268623

3.3860045147

1.2415349887

6.0948081264

2.8216704289

1.3544018059

3.0474040632

2.8216704289

1.0158013544

2.144469526

0.7900677201

3.2731376975

5.6433408578

4.7404063205

4.6275395034

3.4988713318

2.3702031603

4.6275395034

2.934537246

16.4785553047

0.3386004515

0.4514672686

0.3386004515

2.2573363431

2.144469526

3.1602708804

1.3544018059

1.3544018059

0.7900677201

1.2415349887

3.9503386005

5.7562076749

1.0158013544

1.6930022573

0.7900677201

0.7900677201

1.2415349887

0.6772009029

0.6772009029

0.4514672686

3.4988713318

3.2731376975

0.2257336343

3.8374717833

1.0158013544

0.7900677201

1.9187358916

6.3205417607




