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Flow-weighted mean concentrations for 5 nutrient species are presented for 479 surface-water sites sampled during NAWQA Cycle I (1992-2001).  The nutrient species are ammonia (NH4 – includes dissolved ammonium plus unionized ammonia), nitrite plus nitrate (NO3), total nitrogen (TN), orthophosphate (PO4), and total phosphorus (TP).  A regression model was calibrated to estimate the daily load of each constituent at each site.  The calibration data included periodic sample concentrations and daily streamflow measurements.  The models were used to estimate daily loads of each species based on daily streamflow for a period of 1 or 2 water years.  The daily loads and daily streamflow volumes were summed for the entire period, and the ratio of the sums was used to calculate the flow-weighted mean concentration for each species.
Data, model, and results

The concentrations of TN used in model calibration were calculated from measured concentrations of total Kjeldahl nitrogen (TKN - ammonia plus organic N) and NO3.  If NO3 was less than detection (0.05 mg/L), TN was assumed to be the concentration of TKN.  If TKN was less than detection (generally 0.2 mg/L), TN was assumed to be <0.2 or the concentration of NO3 if this was >= 0.2.
 
The model considers concentrations that are less than detection, but requires a minimum of 7 values greater than detection for calibration.  At many sites, one of more species failed to meet this criterion.  In these cases, the flow-weighted mean concentration was estimated to be less than the highest detection limit during the sampling period.  In some other cases, where a model estimate was possible, the flow-weighted mean concentration was less than this detection limit.  For non-biased comparison among sites, these estimates were censored at the highest detection limit for each species, which was considered the minimum reporting level (MRL).  Mean-annual concentrations computed less than the MRL are shown in the spreadsheet in blue as negative values of the MRL.
 
The flow-weighted mean concentrations were checked by comparing TN to the sum of NH4 plus NO3 and by comparing TP to PO4.  Discrepancies were evaluated and rectified by replacing the concentration that seemed to be erroneous.  In most cases, TN values were replaced by the sum of NH4 and NO3 and TP values were replaced by PO4.  In a few cases, NO3 values were replaced by the difference of TN and NH4.  These replacements were made under the assumption that particulate N or P was negligible at the affected sites.  The replacement concentrations are not necessarily accurate, but are reasonable for use in relative ranking among sites.  All replacements are shown in red in the spreadsheet.
 
In a few cases, the model could not be calibrated or substantial errors were indicated.  In these cases, no estimated concentration was included in further analyses, and the value in the spreadsheet is a blank.
Percentiles

In addition to the estimated flow-weighted mean concentrations, the spreadsheet lists the percentile of concentration for each species at each site. Percentiles for each site indicate the relative ranks of nutrient species concentrations at that site in comparison to all other NAWQA sites where estimates for that species are available.  Summary statistics for each species are shown in the following table.

 
	Species
	Sites
(total = 479)
	Flow-weighted mean concentration (mg/L)

	
	
	1st quartile
	Median
	3rd quartile
	Maximum
	Mean

	NH4
	476
	0.022
	0.044
	0.11
	8.6
	0.12

	NO3
	475
	0.21
	0.63
	2.0
	15.
	1.7

	Total N
	477
	0.63
	1.3
	3.0
	19.
	2.4

	PO4
	474
	0.011
	0.031
	0.096
	2.4
	0.094

	Total P
	473
	0.050
	0.13
	0.29
	2.7
	0.24


 
Ancillary Data (including classification of land use)

The spreadsheet also lists selected ancillary data for each site.  Basin areas, land use percentages, population, and crop group are from national synthesis analyses based on national GIS coverages and study-unit submitted basin boundaries.  Land use classifications generally were based on land-use percentages, but in some cases were modified based on information provided by the study units.  The classification “Undev” (undeveloped) is used for reference, forest  and range sites, and for mining sites with no significant agricultural or urban area.  The classification “Mixed” is used for most integrator sites and for some indicator sites with no predominant land use in the upstream basin.  Some integrator sites were classified “Ag”, “Urban”, or “Undev” if these land uses predominated and there were no other significant land uses in the basin.
