Quality Assurance
[bookmark: _GoBack]The ion balance reported in file “2009-2013 water chemistry” is a calculation used to assess the validity of analytical results. The total major anions (chloride, nitrate, sulfate, and bicarbonate or alkalinity) must be in balance with the total major cations (sodium, ammonium, potassium, magnesium, and calcium).  In this report the ion balance is expressed in percent as the difference between the sum of the cations and the sum of the anions (in equivalents per liter) divided by the total sum of the major ions. Generally, in this report, ion balances of less than 10 percent for high ionic strength samples and less than 20 percent for low ionic strength samples are considered acceptable and the analytical results are valid.  Ion balances greater than these criteria indicate an anion or cation deficit or surplus. Only 60 of 999 samples analysed over the five water years (WY) had ion balances that exceeded this criteria. Most of these samples were from coastal sites with tidal influence in which dilutions were necessary for analysis resulting in large error and poor ion balance. The quality assurance results of these samples are summarized here and the original data are available upon request.
File “2009-2013-QA-SRWS” reports major ion results for standard water reference samples (SRWS) provided through participation in the U.S. Geological Survey Branch of Quality Assurance Program (http://bqs.usgs.gov/srs/).  Results are reported for the number (n) of times a standard was analyzed within a water year.  Observed values are compared to expected values and reported as a relative percent difference (RPD) defined as the difference between the expected and observed absolute values divided by the sum of the of the expected and observed values. Quality assurance of the “M” series standards is considered acceptable if the difference is less than 10 percent. For “P” and “T” series standards, less than 20 percent difference is considered acceptable. Of the 21 constituents measured with a total n of 2633 in yearly-averaged standards, 113 failed these criteria, or less than 5 percent of the total standard water reference sample quality assurance measurements. 	Comment by Schuster, Paul F.: Make a link
File “QA-DL-Blanks” reports results for laboratory detection limits blanks (deionized water).  The instrument detection limit is calculated from a statistical procedure adopted from Skogerboe and Grant (1970). Of the 19 constituents measured from 1232 blanks totaling 23,408 analyses, 135 were above the detection limits, or less than 1 percent of the total blank quality assurance measurements. 
File “QA-dups-reps” reports the results of 237 laboratory duplicates from WY 2009 through 2013. Lab duplicates are run to assess the precision of the analytical instrumentation. Of the 19 constituents measured from 256 duplicates totaling 4864 analyses, 51 had a percent difference greater than 10, or 1 percent of the total duplicate sample load. 
File “QA-dups-reps” also reports the results of 74 replicates collected from WY 2009 through 2013. Field replicates are collected to assess variability due to site heterogeneity or inconsistencies in sampling protocol.  Replicate constituents with differences less than 10 percent are considered acceptable. Of the 18 constituents measured from 74 replicates totaling 1332 analyses, 268 had percent difference greater than 10, or 20 percent of the total replicate sample load. This result indicates that improvements need to be made in sample collection protocol. 
