Central Valley Regional Water Quality Control Board

San Joaquin River TMDL Unit

STANDARD OPERATING PROCEDURE

Title: Field Instrument Calibration




SOP No: OP 02

References: Guide to pH Measurement, CORNING. Corning checkmate II; Meter Instruction Manual, Conductivity/TDS Sensor Instruction Manual, Dissolved Oxygen Sensor Instruction Manual, Components & Accessories Reference Guide, pH Sensor Instruction Manual.

1.0
PURPOSE

1.1
This standard operating procedure (SOP) provides a detailed description of the equipment and procedures used to measure pH, conductivity, dissolved oxygen, and temperature of surface water samples collected from monitoring pesticides within the San Joaquin River Basin. The steps for calibration and operation are included.

2.0
APPLICABILITY

2.1
This SOP is for personnel who are collecting surface water samples in San Joaquin River Basin.

3.0
TERMS AND DEFINITIONS


3.1
Following is a list of terms and definitions.

· mS - micro Siemens.

· DI - De-ionized

· mL - milliliter

· Ppt - parts per thousand

· NTU - Nephelometric Turbidity Units

· QC - Quality control.

· SOP - Standard operating procedure.

4.0
PROCEDURES

4.1
During surface water sampling activities, pH, conductivity, dissolved oxygen, and temperature is measured to determine in-situ parameter readings at the time each sample is collected. This SOP describes the calibration and operation procedures for all tests, (e.g. pH, conductivity, dissolved oxygen, and temperature) by Multi Field Reader made by Corning.

4.2
After every use of sensor module, clean with deionized water and store dry.  This avoids cross contamination in future sampling.

4.3
The Ph, Conductivity, and Dissolved Oxygen is determined using a meter Checkmate II, manufactured by Corning Inc. The instrument includes a different sensor attachment for each measurement. 

5.0
CONDUCTIVITY METER

Calibration

5.1
Calibration of the conductivity meter requires the following equipment:

· Conductivity meter

· Two calibration solutions, bracketing the expected range of conductivity measurements. For example, if you expect measurements to range from 200mS to 600mS, the solutions needed are 70mS and 700mS. The Conductivity calibrating standard has two at 12.88 mS and      1413 s. If instruments have only one single point calibration capacity, select a standard with conductivity within the expected range.

· De-ionized water

· Three 4 to 8 oz. wide mouth bottles for the calibration solutions and the DI water.

5.2
To exit the calibration routine at any stage, repeatedly press the cal button until cal is                                                                                                                               no longer displayed in the lower right region of the display

5.3
Place the sensor in the conductivity standard ensuring the solution is above the cell chamber slot, and press cal. The meter will recognize the standard being used and will display the value of the standard.

5.4
With the auto endpoint function active, the reading will endpoint automatically. When you are using an endpoint, the reading will freeze automatically when a stable endpoint is reached and the decimal point will be displayed as a constant.    

5.5
In manual endpoint mode, press read when the stability indicator appears.

5.6
Clean with distilled water.  
Measurement

5.7
There are two modes to the Conductivity/TDS Sensor. Make sure the right mode is chosen for the measurements. The MODE button is used to change between the different modes.

5.8
The meter will immediately begin measuring when the meter is turned on or when the mode is changed. A flashing decimal point on the main display indicates that a measurement is in progress. Press the Read button to stop the measurement of desired.

5.9
Place the sensor tip in the sample. It is essential that the cell chamber is completely filled with the sample and that there are no bubbles or air in the chamber. To reduce air bubbles, immerse the sensor at an angle and then raise to vertical position before starting the measurement.

5.10
Press the Read button to start the next measurement. The decimal point in the main display will flash. If the auto endpoint is on, indicated by the symbol A, in the upper region of the display, then the reading will automatically endpoint when the meter detects that a stable value has been achieved. The display will show the endpoint and the decimal point will cease flashing.

5.11
If the auto endpoint function has been deactivated, then the reading will have to be manually end pointed by pressing the Read button on the meter and the display will indicate stability as soon as it detects a stable endpoint has been achieved but the meter will continue measuring until the Read button is pressed.

5.12
After conducting the measurement, rinse the sensor tip with de-ionized water and a lint-free tissue.


6.0
pH METER

Calibration

6.1
Calibration of the pH meter requires the following equipment:

· pH meter;

· Two calibration solutions bracketing the expected ranges of pH to be measured (usually pH4 and 10);

· DI water;

· Three 4 to 8 oz wide mouth bottles for the calibration solutions and the DI water.

6.2
Place electrode into the pH buffer that is defined with in the program menu setup as cal 1. Gently swirl the electrode in the buffer and press cal.

6.3
When cal button is pressed, cal 1 will appear in the lower right region of the display and the cal 1 buffer value will appear in the main display area for 2 seconds before the meter actually begins calibration. Place the meter into the first calibration solution.

6.4
During a 2 second interval, if it is not desired to calibrate on cal 1 then a press of the cal button will advance the meter to calibrate on cal 2. Similarly, another press of the cal button will advance the meter to cal 3. An additional press of the cal button will exit the calibration menu.

6.5
When the second interval expires, the meter will begin reading. The decimal point fin the main display will flash to indicate that the reading is in progress.

6.6
Then place the electrode in the DI water and press read.

Measurement

6.7
Typically, the meter will immediately begin measuring when the meter is turned on or when modes are changed. A flashing decimal point on the main display indicates that a measurement is in progress. Press the Read button to stop the measurement if desired.

6.8
Place the sensor tip in the sample

6.9
Press the read button and begin the new measurement. The decimal point on the main display will flash.

6.10
If the auto endpoint function is on, indicated by the symbol A, in the upper left region of the display, then the reading will automatically endpoint when the meter detects that a stable value has been achieved. The display will show the endpoint result and the decimal point will cease flashing.

6.11
If the auto endpoint function has been deactivated, then the reading will have to be end pointed by pressing the Read button. The reader will display the stability indicator as soon as it detects the stable value has been achieved but the meter will continue to read until the Read button is pressed.

6.12
After conducting the measurement, rinse the sensor tip with de-ionized water and a lint-free tissue

7.0
DISSOLVED OXYGEN METER

Calibration (Analog)
7.1
Calibration of the analog dissolved oxygen meter requires the following equipment:

· Dissolved oxygen meter (analog);

· Water (the same water measured should be used for calibration unless otherwise directed by the manufacturer)

· A clean cloth; and the zero oxygen calibrating system standard.

7.2
Place the instrument in its intended operating position; vertical, tilted, or on its back. Readjustment of the meter may be needed if the operating position is changed.

7.3
With the switch set to OFF, adjust the meter pointer to zero with the screw in the center of the meter panel.

7.4
Switch to FULL SCALE and adjust the FULL SCALE knob until the meter needle aligns with the 15 marks on the mg/L scale.

7.5
Attach probe to the instrument.

7.6
Turn the instrument ON and allow 15 minutes for probe stabilization and polarization.

7.7
Switch to CALIB O2.

7.8
Wrap the probe loosely in a damp cloth taking care the cloth does not touch the membrane.

7.9
Using the CALIB knob set the meter pointer to the mark for the local altitude.

7.10
Record time when calibration was completed.

Calibration (Digital)

7.11
Calibration of the digital dissolved oxygen meter requires the following equipment:

· Dissolved oxygen meter (digital);

· Water (the same water measured should be used for calibration unless otherwise directed by the manufacturer)

7.12
Assure that % oxygen is shown as the unit of measure on the display. If mg/L is showing on the display, press mode.

7.13
Place sensor tip in the standard of zero oxygen. Gently swirl the tip of the electrode in the buffer and press cal
7.14
When the cal button is pressed, cal 1 will appear in the lower right hand corner of the display.

The value of cal 1 buffer will appear in the display area for 2 seconds before the meter actually begins the calibration.
7.15
During the 2 seconds interval, if it is desired to calibrate on air instead of zero oxygen standard, then another press of the cal button will advance the meter to calibrate on cal 2        (air – 100 % oxygen) An additional press of the cal button will exit the calibration routine.

7.16
When the second interval expires, the reading will begin.

Measurement (Analog or Digital)

7.17
The measuring modes available when the DO sensor is attached are, DO in %O2  unit of measure, and DO in mg/l unit of measure. The mode button will allow one to change in-between these two modes.

7.18
Typically, the meter will immediately begin measuring when the meter is turned on or when modes are changed. A flashing decimal point on the main display indicates that a measurement is in progress. Press the Read button to stop the measurement if desired. 

7.19
Place the sensor tip into the sample. Immerse the sensor top to a depth sufficient to allow the sample to contact the temperature element. 

7.20
Constantly stir the sample during the measurement process. Stir at a rate of approximately two revolutions per second.

7.21
If the auto endpoint function is on, indicated by the symbol A, in the upper left region of the display, then the reading will automatically endpoint when the meter detects that a stable value has been achieved. The display will show the endpoint result and the decimal point will cease flashing.

7.22
If the auto endpoint function has been deactivated, then the reading will have to be end pointed by pressing the Read button. The reader will display the stability indicator as soon as it detects the stable value has been achieved but the meter will continue to read until the Read button is pressed.

8.0 CLEANUP

8.1
Make sure all supplies are put away, along with trash accumulated through measurement procedures.
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