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WQAP Field Meter Calibration / Verification Procedure Notes
General Notes Concerning Number of Decimal Places to Record and Rounding
· For all calibrations, verifications and field measurements, record the instrument reading to the resolution stated by the instrument manufacturer (record all decimal places).
· [bookmark: _GoBack]When determining results (pass/fail) of a calibration or verification, the meter reading and reference value should both be rounded to the same resolution as the acceptance criteria (one decimal place for DO mg/L, pH, and temperature).  Note that the rounded meter reading value does not need to be documented in the calibration log.
· The rounding rule used when determining results (pass/fail) of a calibration or verification is as follows:  Numbers ≤ 4, are rounded down; numbers ≥ 5 are rounded up (e.g., 5.14 becomes 5.1;  5.15 becomes 5.2).
Dissolved Oxygen (DO)
· For field meters equipped with internal barometers (all YSI ProDSS, most YSI EXO models, some older models):
· The meter’s barometer reading should be used when calibrating DO because data from the meter’s barometer sensor are automatically used when collecting DO field measurements.  
· Note that this means the calibration value for DO % sat. will differ slightly from 100.0% if the meter’s barometer reading is not 760 mmHg.  This is correct and should not be changed by the user.
· To determine the results (pass / fail) of each calibration and verification, document the meter’s barometer reading at the time of each calibration or verification and use a reference chart that lists DO solubility at that barometric pressure.  
· Use a reference table with the following resolution: 1 mmHg, 0.1 °C and 0.1 mg/L DO.  (See attached example.)  These can be created for a custom range of temperatures and pressures using the oxygen solubility table tool (section B) of the USGS DOTBALES website https://water.usgs.gov/software/DOTABLES/.  The Water on the Web calculator (http://www.waterontheweb.org/under/waterquality/oxygen.html, and spreadsheet from SWFWMD) should not be used because they use a different formula which produces slightly different results.
· At least once per year, verify the meter’s barometer by comparing measurements from the meter and a NIST-traceable reference barometer. (Tom B. can verify ROC meters using the reference barometer in the DEP lab).  The meter and the reference device must be located in the same testing environment.  Do not use barometer data from a nearby weather station as the reference device.  If the meter’s reading is not within ± 3 mmHg of the reference device, recalibrate the meter’s barometer and perform another verification immediately following the calibration.
· For field meters not equipped with internal barometers (most YSI 6-series models and older models):
· Enter 760 mmHg for the barometer reading used during DO calibration.
· To determine the results (pass / fail) of each calibration and verification use a reference chart that lists DO solubility at 760 mmHg.  The reference table should have a resolution of 0.1 °C and 0.1 mg/L DO.  
· If failing calibration verifications are observed for a meter calibrated using a barometer value of 760 mmHg, investigate if non-standard barometric pressure may be contributing to these failures (use a NIST-traceable barometer located in your lab or follow instructions in YSI manuals for uncorrecting barometric pressure value from a nearby weather station), and adjust the barometer reading used during calibration as needed to match the conditions observed.
pH
· For field meters equipped with auto-buffer recognition and temperature-adjusted pH calibration values that are populated by the meter during calibration (all YSI ProDSS, most YSI EXO models, some older models): 
· The temperature-adjusted calibration values populated by the meter should be used, even if they differ slightly from the temperature-adjusted values listed on the pH buffer bottles or reference table.
· To determine the results (pass / fail) of each calibration and verification, document the temperature of the calibration standard, as read by the meter, at the time of each calibration or verification and use a reference chart that lists temperature-adjusted pH values to determine the acceptable range of values.  The reference table should be for the brand of pH buffers being used. If a reference table is not available from the manufacturer, one can be created by entering the information on the pH buffer label into the attached spreadsheet calculator.
· If a failing ICV is observed, the meter should be recalibrated and the calibration value should be manually adjusted to match the temperature-adjusted pH value from the reference table for the brand of pH buffers being used.
· For field meters not equipped with auto-buffer recognition and calibration values populated by the meter (most YSI 6-series models and older models):
· Enter 7.00, 4.00, and 10.00 as the calibration values.  
· To determine the results (pass / fail) of each calibration and verification, compare meter readings to range of acceptable values for non-temperature-adjusted pH buffer values (e.g. 6.8 to 7.2 for pH 7 buffer).
· If a failing ICV is observed, the meter should be recalibrated, and the calibration values should be changed to match the temperature-adjusted pH values from a reference table for the brand of pH buffers being used.  If a reference table is not available from the manufacturer, one can be created by entering the information on the pH buffer label into the attached spreadsheet calculator.
