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1. Scope and Application
This Standard Operating Procedure (SOP) describes the use of YSI multiprobe sondes, including maintenance, calibration, routine use, quality control, data collection and review.  This SOP applies to the use of YSI manufactured sondes, hand held dataloggers and PC software for the in-situ collection of temperature, depth, pH, specific conductivity and dissolved oxygen for both attended and unattended applications.  
	Parameter
	MDL
	RDL

	Depth
	NA
	NA

	Temperature
	NA
	NA

	pH
	NA
	NA

	Conductivity -  umhos/cm
	0.5
	10

	Dissolved Oxygen – mg/L
	0.5
	1


2. Associated Documents and SOPs
2.1 Lakes Water Column Sampling SOP #02-02-003
2.2 Attended Hydrolab Multiprobe Operation SOP #02-01-005

2.3 River and Stream Water Sampling SOP #02-02-004

2.4 ESS LIMS Use and Data Entry SOP #02-03-007

3. Method Summary
The YSI 6600 Sonde is an in-situ detector of temperature, pH, dissolved oxygen, specific conductivity and depth in fresh and marine waters.   The YSI 600XLM is a smaller version of the 6600 series and is identical in use and function.  The YSI 6600 EDS is a 6600 sonde equipped with a rotating brush that periodically wipes the individual sensors to prevent biofouling during extended deployment periods.  Individual probes for the specific parameters of interest are calibrated before field use.   The sondes are equipped with internal memory and programmable logging functions which allows unattended data collection for variable time frames.  Post-deployment calibration verification checks are performed on each sonde returning from the field to help verify the accuracy of data collected.  Records are kept on both pre-deployment calibration and post-deployment checks.  In addition to these, notes are kept on probe electrical response, maintenance, and replacement.

The YSI model 650 data loggers are hand-held microcomputers that allow the user to display sonde readings, calibrate and configure sondes, store and recall data, and upload data from sondes.

EcoWatch for Windows is the PC software interface to YSI’s 6-Series environmental monitoring sondes.  With EcoWatch, the user can program field equipment, upload data collected on the equipment, and format data into graphs, tables and spreadsheets. 

4. Definitions
pH: pH is the negative log10 of the hydronium ion concentration.

Dissolved Oxygen (DO): The concentration of oxygen dissolved in water, expressed in mg/L or as percent saturation, where saturation is the maximum amount of oxygen that can theoretically be dissolved in water at a given barometric pressure and temperature.

Specific Conductivity (Cond): The measure of water’s ability to conduct electricity, and therefore a measure of the water’s ionic activity and content, normalized to a temperature of 25 ˚C.

NIST:  National Institute of Standards and Technology

5. Safety and Hazardous Materials Management

General Lab Safety- All general laboratory safety practices should be complied with, including wearing a lab coat, safety glasses, and gloves.  Samples must be treated with regard to possible toxicity and microbiological potential.

This method may involve the use of corrosive and caustic reagents as well as chemicals that pose contact hazards. Care should be taken to avoid skin contact or inhalation of these chemicals.
 Analysis - From a Vessel - Sampling personnel will follow standard safety procedures while on board the sampling vessel.  The vessel skipper has ultimate responsibility for safety while the vessel is underway.  During deployment of equipment the YSI sonde operator and the skipper must communicate with one another to avoid potential loss of the instrument due to propeller interface with the underwater field cable. 
Analysis – Streams/Rivers – Sampling personnel will always enter streams/rivers cautiously and follow standard safety procedures when entering these flowing bodies of water. There are many hazards associated with streams and rivers sampling.  Some of these hazards include traffic, fast moving or deep water, steep slopes to sampling sites, and hostile dogs or people.   Use extreme caution when exiting sampling vehicles, walking along busy highways or sampling on bridges.  Fast moving water can cause the sampling personnel to lose balance and fall into the water.  This can result in injury or drowning.  Many of the sampling sites require personnel to walk over riprap or other extremely rough and slippery terrain.  Again, extreme caution combined with slow movements can minimize potential injury. Be aware of your surroundings and potential presence of other people, especially under bridges or in culverts.
Sample/Reagent Disposal – For disposal of calibration buffers and standards refer to the King County Hazardous Waste SOP # 11-02-003-000, and the Conventionals Unit Sample Disposal SOP # 03-05-006-000.  Reagents or standards that may be used in the field are to be returned to the lab for disposal.
6. Sample Containers, Preservation, and Storage

This section is not applicable.

7. Apparatus, Equipment and Consumables

YSI 6600, 6600 EDS and 600 XLM Sondes
YSI 6562 DO probe
YSI 6560 Conductivity/Temperature probe
YSI 6561 pH probe
8 C-size Alkaline batteries for 6600 sondes
4 AA-size Alkaline batteries for 600 XLM sondes
Calibration cup
Probe guard
6570 Maintenance kit
6035 DO probe conditioning kit
YSI 650 Data Logger
YSI 6090 Sonde to Data Logger field cable
YSI 6067B Sonde to PC cable
Digital barometer (Speedtech Instruments)
EcoWatch software for Windows
Laptop loaded with EcoWatch software
8. Procedure
8.1 Calibration
Calibration for dissolved oxygen, specific conductivity and pH are to be done within 12 hours of deployment. Depth should be checked prior to deployment and calibrated to relative zero (local water surface) as needed.  Temperature need only be checked on an annual basis since there is no means of calibrating the YSI thermistor, which is integral to the conductivity probe.  If temperature values are found to be inaccurate beyond prescribed standards, the entire conductivity probe must be replaced 
Pre-deployment calibration is done in the following order of increasing conductivity:  DO, Cond, pH.   This allows for an accurate calibration and control check for the very low conductivity standard used in this procedure (a standard that best reflects the actual conditions found in our fresh water sampling sites).  In the calibration lab, the YSI Sonde should be properly supported on the bench so that solutions can be easily added to the calibration cup while also being able to properly rinse the sonde between calibration solutions. 
8.1.1 Calibrating using the YSI 650 Datalogger:  
· Connect the YSI 650 datalogger to the sonde using the 8 ft 6090 field cable and press the green “power” button to activate the logger. The screen will automatically power to the “650 Main Menu” screen.  Toggle down to “Sonde menu” and engage this menu by pressing the enter arrow key.  
· Toggle down to the “Advanced” menu and press enter.  In the “Advanced” menu, toggle down to “Setup” and press enter.  In order to properly calibrate the DO probe it is best to deactivate the “Autosleep RS232” protocol.  This can be done by toggling down to this item on the “advanced setup” menu screen and pressing enter.  
· You are now ready to begin calibration.  Escape out twice from these menu layers and toggle up and enter “Calibrate” on the main Sonde menu.    
8.1.1.1 Dissolved Oxygen

· With the sonde oriented so that the sensors are pointed upward, place enough RO or tap water in the calibration cup to raise the level to within approximately 3 mm (1/8th inch) of the O-ring on the DO probe. Make sure that the DO membrane is free of bubbles, tears or creases and not immersed in water and remove any water droplets from the DO membrane surface with a kimwipe. Loosely cover the open top of the calibration cup with the lid. 
· Select “Dissolved Oxygen” from the calibration menu.  Select “% saturation” and enter the barometric pressure in mm Hg.  This information is obtained using the digital barometer (7.4) in the calibration room.  
· Wait approximately 10 – 20 minutes for the air in the calibration cup to become water saturated and for the temperature to equilibrate.  Record the pre-calibration value on the YSI calibration worksheet.  
· Press “Enter” to calibrate and record the initial calibration check (post calibration value). This value should be within 1% of the calibration set point of 100%.  
· Record the DO charge value in order to log a record of probe response and possible drift, which may indicate a need for probe maintenance.  If the DO charge value falls outside of the 25-100 range, the electrodes need to be resurfaced and the membrane changed.  See section 13.0 Preventative Maintenance for the procedure to service the DO probe.
· Press the “Escape” key to return to the calibration menu
8.1.1.2 Conductivity

· Rinse and fill the calibration cup repeatedly with RO water until the conductivity reading is as close to zero as possible.  This ensures that there is no lingering buffer salts on the probes or calibration cup that may contaminate the conductivity calibration standard.  
· Rinse the chamber with reclaimed 73.9(S/cm solution and then fill the calibration cup (enough to cover the conductivity probe) with fresh 73.9 (S conductivity standard (11.2.1.2). 
· Select “conductivity” from the calibration menu and then “spCond”.  Enter the value in millisiemens (divide microsiemens by 1000 and the result is 0.0739) and record the pre-calibration number (which will be reported in microsiemens).  
· Press Enter to calibrate and record the post-calibration number.  Discard the calibration solution and add the calibration check standard (11.2.2.2) and record the response.  The calibration check standard should be within 10% of the true value otherwise the sonde must be recalibrated with fresh standards and rechecked with fresh check standard solution. 

8.1.1.3 pH

A two-point calibration procedure is most commonly used.  First determine the approximate pH of the water body to be analyzed.  If the majority of the water will be greater than 7.0, use the high range.  If the pH values are expected to be below 7.0, use the low range.
8.1.1.3.1 High Range

· Rinse the sensors with a small portion of the pH 7.0 buffer (11.1.1.1) and fill the cup to above the sensors with fresh pH 7.0 buffer and allow at least one minute for temperature equilibration and the response to stabilize before proceeding.  Insure that there are no bubbles on the pH bulb or clinging to the bulb guard.
· Select ISEI pH from the calibration menu and select a two-point calibration. 
·  Enter the pH 7.0 buffer and record the pre-cal value.  Allow 2- 5 minutes for the reading to stabilize.  Sometimes there will be a slow drift on the sensor readings, so be certain that the reading has equilibrated prior to calibration.  Press Enter to calibrate and record the post-cal number.  Record the pH mV value to track the probe response and to help determine the need for maintenance and/or replacement.  This value should be between 0 and +/- 50 mV.
·  Escape once to enter the second point for the calibration curve, in this case using the pH 10.0 buffer (11.1.1.3).  Rinse the probes and cup well with RO water and then with reclaimed pH 10 buffer.  Fill the calibration cup with fresh pH 10.0 buffer.  Repeat steps as above. For the pH 10 response, the pH mV constant should be -177 from the pH 7 mV value.
· Rinse well with RO water and reclaimed pH 6.86 check standard, and then pour in a pH 6.86 calibration check standard (11.1.4).  The response of the check standard must be within +/- 0.2 pH units of the expected value, otherwise the sonde must be recalibrated with fresh standards and rechecked with fresh check standard solution.

8.1.1.3.2 Low Range

· Rinse the sensors with a small portion of the pH 7.0 buffer (11.1.1.1) and fill the cup to above the sensors with fresh pH 4.0 buffer and allow the response to stabilize.  Select ISEI pH from the calibration menu and select a two-point calibration.  
· Enter the pH 7.0 buffer, allow the readings to stabilize, and record the pre-cal value.  Press Enter to calibrate and record the post-cal number and the pH mV value.  
· Escape once to enter the second point in the calibration curve, in this case the pH 4.0 buffer (11.1.1.2).  Rinse the probes and cup well with RO water and reclaimed pH 4 buffer, then pour in fresh pH  4.0 buffer.  Repeat steps above and record the pH mV value. This value should be +177 from the pH 7 mV value.      
· Rinse well and pour in a pH 6.86 calibration check standard (11.1.1.4).  The response of the check standard must be within +/- 0.2 pH units of the expected value, otherwise the sonde must be recalibrated with fresh standards and rechecked with fresh check standard solution.

8.1.1.4 Time Calibration
Verify that the accuracy of the internal clock is within +/- 30 seconds of the lab atomic clock.  Reset the clock as necessary.

8.1.2 Calibrating Using a PC equipped with EcoWatch Software

· Connect the YSI to the PC using the 6067B calibration cable and attach the DB-9 connector of the cable to the Com port of the computer.

· Open the EcoWatch software program.  Select the Sonde icon button from the EcoWatch toolbar and type “menu” at the # prompt on the terminal screen to bring up the main menu.  Navigate through EcoWatch by typing in the number preceding each selection option at the prompt and pressing enter.  Type in “0” or use the escape key to return to a previous menu. 

· From the main menu, select the “Advanced” by typing in “8” at the prompt menu and press enter.  In the “Advanced” menu, select 2- “Setup” and press enter.  In order to properly calibrate the DO probe it is necessary to deactivate the “Autosleep RS232” protocol.  This can be done by selecting “5” in the “advanced setup” menu screen and pressing enter.  

· You are now ready to begin calibration.  Escape out twice from these menu layers to return to the main menu and select 2 – Calibrate to bring up the Calibration menu.

· Follow the steps outlined above in sections 8.1.1.1 through 8.1.1.3 to complete the calibration.   
8.1.2.1 Temperature

Temperature probe calibration is factory-set and requires no daily re-calibration.  Annually, the calibration must be verified as described in the QC section.

8.1.2.2 Depth

 If data is to be collected at a particular depth and the YSI’s depth reading is used to confirm the depth of the probe, the calibration of the depth sensor must be checked.  The user should check that the reading above the water reads zero, and that immersion at one meter yields a correct reading. The sonde should be immersed such that the base of the probe is at one meter.  A measuring device such as a marked Secchi disk line can be used to determine the accuracy.  If the depth needs recalibration, remove the probe guard and re-attach the calibration cup so that the probes are in water saturated air.  From the calibrate menu, select number 3-Pressure-Abs to access the depth calibration procedure.  Input 0.00 and press Enter.  Monitor the stabilization of depth readings with time.  When no significant change occurs for approximately 30 seconds, press Enter to confirm the calibration.
8.2 Field Measurements
The YSI multiprobe can be used for both attended discrete data collection and unattended longer term data collection.

8.2.1 Attended monitoring:
After calibration has been completed, completely rinse the probes with RO water.  Pour a small amount of tap water into the calibration cup to keep the sensors in a moist environment during transit to the first sampling locations.  Be sure to bring check standards, RO water for rinsing, the probe guard and a 650 MDS datalogger with sufficient battery power to last for the sampling run.  The YSI 650 MDS runs on four C cell batteries.  Remaining battery life is always on display at the bottom right hand corner of each screen. See KCEL SOPs # 02-02-002, #02-02-004 and # 02-02-003 for measurements made in marine and freshwater systems.  
Remove the calibration cup and install the slotted sensor guard.  Place the YSI into the sampling environment; wait for parameters to equilibrate and record measurements, including time to the nearest minute, directly onto the fieldsheet.  
8.2.2 Unattended Monitoring: 
The YSI 6600 and 600XLM have on-board memory and power.  These sondes can log readings to sonde memory for days or weeks at a time.  If monitoring for DO, remember to re-enable the RS-232 sleep mode (see 8.1.1 if using the 650 datalogger, or 8.1.2 if using EcoWatch) to conserve battery power and excess wear of the DO probe following the calibration of the sonde.
8.2.2.1  Setting Up Unattended Monitoring Using the 650 Datalogger:

From the 650 Main menu, select “Sonde Menu” then “Run” and then choose “Unattended”.  The screen will show the Unattended Setup menu which includes the following choices (use the arrow key to toggle down and highlight each selection for editing):

· Interval:  Enter the desired sampling interval in hours, minutes, and/or seconds.

· Start date:  Enter the sampling start date

· Start time – Enter the sampling start time

· Duration days – Enter the length of time, in day, that the sonde will be deployed

· File = Enter a file name of no more than eight characters

· Site = Enter the name of the location where the sonde will be deployed

· Bat volts: This value is the voltage of the batteries inside the sonde (informational only)
· Bat life: This value is the number of days the sonde can log before the batteries will deplete (informational only)
· Free mem:  The value is the number of days the sonde can log before the internal memory will be full (informational only)
· Tells the amount of time before the first sample will log

· View Parameters – if selected, a list appears of what parameters will be logged
· Start logging – When you have finished setting up for the unattended deployment you must select this.  After you press enter, the screen will ask you if you really want to start logging.  Enter yes and the screen will return to the Unattended Setup menu.   Logging will begin at the next even multiple of your logging interval.  The sonde can now be unconnected from the datalogger and is ready for unattended monitoring.
8.2.2.2  Setting Up Unattended Monitoring Using a PC Equipped with EcoWatch

From the Main Menu, Select 1 – Run, then 2 – Unattended sample to bring up the Unattended Sample Menu.  Select either the letter or number of the following options to edit:

· 1 – Interval:  Enter the desired sampling interval in hours, minutes, and/or seconds.

· 2 – Start date:  Enter the sampling start date

· 3 – Start time – Enter the sampling start time

· 4 – Duration days – Enter the length of time, in day, that the sonde will be deployed

· 5 – File = Enter a file name of no more than eight characters

· 6 – Site = Enter the name of the location where the sonde will be deployed

· 7 – Bat volts: This value is the voltage of the batteries inside the sonde (informational only)
· 8 – Bat life: This value is the number of days the sonde can log before the batteries will deplete (informational only)
· 9 – Free mem:  The value is the number of days the sonde can log before the internal memory will be full (informational only)
· A – Tells the amount of time before the first sample will log

· B – Tells what parameters will be logging

· C – Start logging – When you have finished setting up for the unattended deployment you must select this.  After you press the C key, the screen will ask you if you really want to start logging.  Enter yes and the screen will return to the Unattended setup menu.   Logging will begin at the next even multiple of your logging interval.  The sonde may now be unattached from the PC and is ready for unattended monitoring
The probe must be capped during the time between the last field measurement and arrival at the lab and must be stored with sufficient ambient water in the cap to maintain high humidity but not cover the individual probes.  The sonde must be returned to the lab within 12 hours of the last field measurement so that post-deployment calibration checks can be performed.  See 9.2.
8.2.2.3  Uploading Files from the Sonde to the PC
When the unattended monitoring period is over, the file stored in the YSI sonde may be transferred to a laptop PC loaded with EcoWatch software by following these steps:

· Connect the sonde to the PC and open the EcoWatch software.  Use the Sonde button on the toolbar to communicate with the sondes software.  
· Type “menu” after the prompt and select 1 – Run.  If the sonde is still logging, select the option to stop logging and return to the main menu.

· From the main menu, select 3 – File menu and 3 – Quick upload.  Choose to upload in PC6000 format.  After theupload is complete, the data will be in a .DAT file on the PC.
· Open the .DAT file  to view the data using the EcoWatch software

· To export the file to an Excel spreadsheet, activate the File dropdown menu on the EcoWatch main toolbar and highlight Export. Save the file in .xls format.  
9. QA/QC Requirements
9.1 In field QC for Attended Monitoring
When the YSI sonde is used for attended monitoring, both a field replicate (FREP)and field check standards (CS) for pH and conductivity are run at a frequency of 5% of field measurements or once per sampling run.  A field replicate is defined as a separate in-situ measurement made immediately following all procedures done for an individual sample. The probe would typically be removed from the water body then returned to the same depth and position used in the original measurement.  To meet project requirements, checks using calibration check standards may also be performed in the field.  A pH calibration check standard (11.1.2) and a conductivity calibration check standard (11.2.2.2 or 11.2.2.3) may be taken into the field for each sampling run.  The calibration checks should be analyzed at the same frequency as the field replicates (a minimum frequency of 5% of measurements or once per day).
The following table describes the acceptance limits for field replicates and calibration check standards. 
	Parameter
	Replicate Samples
	Field Calibration Check Standards

	Dissolved Oxygen
	RPD ( 20%
	Not applicable

	Temperature
	( 0.3 oC
	Not applicable

	Conductivity
	RPD ( 10%
	( 10 %

	pH
	( 0.2 pH units
	( 0.2 pH units


RPD = Relative Percent Difference = 100 x [(r1 - r2)] / ((r1 + r2))/2) 

where r1 = result 1 r2 = result 2

9.2 Post-Deployment Calibration Check

After either an attended or unattended monitoring period, sondes returned to the Lab must have a calibration check performed within 12 hours of the last field measurement. The post-deployment checks must be done in the same order used for initial calibration and must be done before any maintenance or calibrations are performed.  

9.2.1 DO Post-Deployment Check
Set up the sonde as described in 8.1.1.  Measure the % DO in the saturated air and record the value and DO charge.  Be sure to allow enough time (add an estimated time, i.e. 5 minutes) for the DO to truly equilibrate to the saturated air inside the calibration cup before recording the response.

9.2.2 Conductivity Post-Deployment Check
Immediately after the DO check, rinse the cup with reclaimed 73.9 (S/cm solution, and then fill the calibration cup with the calibration check standard (11.2.2.2) and record the measured value and the Conductivity Calibration Constant.

9.2.3 pH Post-Deployment Check

Immediately after the Conductivity check, fill the calibration cup with the calibration check standard (11.1.1.4) and record the measured value and the pH mV value.  
9.2.4 Time Post-Deployment Check

After an extended deployment, the internal YSI clock will be re-checked against the atomic clock to ensure the accuracy of the interval and actual time of logged samples.
If any parameter falls outside the acceptance limits shown below, the field data collected with the sonde may be qualified.

Attended Monitoring (or less than 24 hours from Calibration to End Check):

	Parameter
	Post-Deployment Calibration Check Acceptance Limits

	Dissolved Oxygen
	±4 % 

	Temperature
	See below

	Conductivity
	±10 %

	pH
	±0.2 pH units


Unattended Monitoring (more than 24 hours from Calibration to End Check):
	Parameter
	Post-Deployment Calibration Check Acceptance Limits

	Dissolved Oxygen
	±10 % 

	Temperature
	See below

	Conductivity
	±10 %

	pH
	±0.3 pH units


Temperature probe calibration is confirmed annually with a side-by side comparison of the probe response to an NIST-traceable thermometer.  The YSI probe and NIST-traceable thermometer are placed in an insulated beaker of RO water that was allowed to equilibrate for 1 hour at room temperature.  Once the response has stabilized, the probe and thermometer readings are recorded in the calibration logbook.  The temperature should also be checked at approximately 4C by checking the temperature vs the NIST thermometer using the insulated beaker after allowing it to equilibrate overnight in the walk-in cooler.  The probe responses must be within ( 0.2 o C of the measured response of the NIST thermometer.  If not, the conductivity/temperature probe should be replaced and checked against the NIST traceable thermometer. 
9.3 Corrective Action

If calibration verification or precision of duplicate field measurements do not meet specifications, these QC measurements should be immediately repeated. Calibration failures that are detected in the field may be corrected by re-calibrating then repeating the calibration verification.  If this second verification or duplicate fails, the instrument should not be used for field measurements until the problem is fixed and acceptable performance has been verified.  If QC failures are observed, lab analysis may also be used in place of field measurements.  It may be necessary to flag the data or repeat the measurements with a properly functioning meter if other corrective actions cannot be performed. 

Changing field conditions rather than a malfunction of the field meter may affect replicate field measurements.  No corrective actions will be based on field replicates when acceptable field duplicates are observed.  Significant changes in barometric pressure may affect the post-calibration values.  This change should be documented.

 DAF forms should be used when there is any failure of the QC requirements that could have an effect on the data produced by the YSI, when there are unusual field conditions that may affect the expected data, or if any described procedures were not able to be followed for whatever reason.

10.   Data Reduction, Reporting, Review and Documentation

10.1 Sample Data Entry to LIMS
Any field measurement that is associated with a unique sample number (L#) should be loaded to LIMS.  Data collected during discrete sampling for routine projects can be entered manually into LIMS using the ESS-YSI listtype for DO, pH, specific conductivity and temperature.  Sample time, as recorded from the YSI internal clock, will be entered into LIMS to the nearest minute. There is currently no mechanism of loading YSI data files into LIMS electronically.  For unattended monitoring projects using the YSI and collecting large quantities of data, a peer reviewed excel spreadsheet containing the data files, a copy of the YSI QC sheet, and any field notes will be presented to the project manager..
10.2 Documentation of QC results

Field QC results and pre- and post-calibration results are to be documented on a YSI calibration sheet, and then photocopied. The original is filed in the YSI QC notebook; a photocopy is turned in to Login with the fieldsheets, if applicable, and added to the data package (10.3).  Calibration verification, continuing calibration and post deployment check standards for pH and conductivity are added to LIMS as check standard (CS) samples and verified for compliance within acceptance limits.  Replicate samples are samples with unique Login numbers that are also added to LIMS QC as FREP samples and calculated for relative percent difference referencing the original sample number.  See SOP # 02-03-007 section 8.2.4 for details on creating QC samples in LIMS.
 For standards, the lot number must be recorded with the calibration results.  The name of the YSI Sonde and 650 MDS datalogger that were used for the analysis must be recorded on the QC sheet.  

10.3 Data Review

A copy of the LIMS data review report, workgroup report, QC report, field sheet, and YSI calibration form are reviewed by a second individual familiar with the procedure before the data is approved in LIMS.  A Review Sheet is completed for each workgroup to document the review process.  Hardcopy data is stored with project records for a minimum of 10 years following the collection date.  For data that is not entered into LIMS, a second individual familiar with the procedure will review the excel spreadsheet and verify the completeness of the data, identify any anomalies and ensure QC specifications have been met.  Any questionable data will be flagged and the project manager notified.
11.   Standards and Reagents

Information on each solution either purchased or prepared should be summarized in the ESS standards logbook.  Standards that are used for rinsing purposes are stored in 1L CWM bottles labeled with the standard name and designated “For Rinse Only”.

11.1 pH   

The following solutions are for single use only and should never be poured back into their original containers.  The standards are stable at room temperature.  Working aliquots are to be taken from the stock solution and used to calibrate and verify the calibration of the pH sensor.  The buffer’s expiration dates are specified by the manufacturer.
11.1.1 Calibration Standards

11.1.1.1 pH 7.0 Buffer Standard

Fisher catalogue (#SB107-4 or SB107-20) commercially prepared buffer solution.  

11.1.1.2 pH 4.0 Buffer Standard

Fisher catalogue (#SB101-4 or SB101-20) commercially prepared buffer solution.
11.1.1.3 pH 10.0 Buffer Standard

Fisher catalogue (#SB115-4 or SB115-20) commercially prepared buffer solution.

11.1.1.4 pH 6.86 Buffer Standard

Fisher catalogue (#15405) commercially prepared buffer solution  (Hydrolab SOP states this is from Lab Chem, catalogue LC12350-5). The fisher standard listed above is what we currently use.  Hydrolab SOP should be changed.
11.2 Conductivity

11.2.1 Calibration Standards

Dried Potassium Chloride (KCl; Fisher Scientific #P217-3) – Place several grams of KCl on a watch glass and dry it in the oven (103-105 degrees C) for several hours.  Place the dried KCl in a dessicator and cool to room temperature.
11.2.1.1 µ6667 Siemens/cm Calibration Standard 

Potassium Chloride (KCl) Laboratory Control Sample Stock, 6667 (mhos/cm - In a 1000mL volumetric flask with approximately 800mL RO water, dissolve 3.728 g dried KCl (11.2.1.1); dilute to 1000mL with RO water.  In the Reagent Preparation Logbook write the preparation ID #, date, analyst’s initials, lot number of the chemical used, concentration of the chemical made, and the date of expiration.  This 0.05 M KCl solution has a conductance of 6667 (mhos/cm at 25(C. The solution is stable for one year and is stored in a 5 Liter storage container at room temperature.
11.2.1.2 73.9 µSiemens/cm Calibration Standard 

Working Laboratory Control Sample, 73.9 (mhos/cm- Dilute 10mL of the stock KCl solution (11.2.1.1) to 1000 mL in a volumetric flask with RO water. This solution is stable for six months, and is stored at room temperature.  In the Reagent Preparation Logbook, write the concentration of the solution, the date, how the reagent was made, and the date of expiration.
11.2.2 Continuing Calibration Check Standard

Dried Potassium Chloride (KCl; Fisher Scientific #P217-3) – Place several grams of KCl on a watch glass and dry it in the oven (103-105 degrees C) for several hours.  Place the dried KCl in a dessicator and cool to room temperature.
11.2.2.1 6667 µSiemens/cm Calibration Check Standard 

Potassium Chloride (KCl) Laboratory Control Sample Stock, 6667 (mhos/cm - In a 1000mL volumetric flask with approximately 800mL RO water, dissolve 3.728 g dried KCl (11.2.2.1); dilute to 1000mL with RO water.  In the Reagent Preparation Logbook write the preparation ID #, date, analyst’s initials, lot number of the chemical used, concentration of the chemical made, and the date of expiration.  This 0.05 M KCl solution has a conductance of 6667 (mhos/cm at 25(C. The solution is stable for one year and is stored in a 5 Liter storage container at room temperature.
11.2.2.2 73.9 µSiemens/cm Calibration Check Standard 

Working Laboratory Control Sample, 73.9 (mhos/cm- Dilute 10mL of the stock KCl solution (11.2.2.1) to 1000 mL in a volumetric flask with RO water. This solution is stable for six months, and is stored at room temperature.  In the Reagent Preparation Logbook, write the concentration of the solution, the date, how the reagent was made, and the date of expiration.

11.3 RO Water

RO Water – reverse osmosis water; ASTM Type I

12.   Contamination and Interferences 

Aside from algal growth, there are a number of factors that may cause inaccurate sensor readings.  Calibration drift can occur on all sensors.  Weekly maintenance and recalibration of sondes used for unattended deployments are required whenever starting a new project to ensure frequent validation of data collected.  Time between maintenance may be increased depending on the environment being sampled.  For example, the use of a YSI 6600 EDS in a static body of water stationed below the photic zone will experience much less biofouling than a sonde in a shallow stream during summer.
13.   Preventative Maintenance

Multiprobes must be cleaned of algae and debris garnered during extended deployment.  Use Kimwipes and RO water to gently remove buildup on probes and casings prior to storage and/or re-calibration.  Sondes must be stored in a moist environment to prevent dehydration of the probes.  After rinsing the sonde well with both RO water and tap water, pour a small amount of tap water into the calibration cup and hand tighten the cup onto the sonde.   Storage caps and field connection guards appropriate for each sensor must be in place during storage and transport to and from the field.  
13.1 DO sensor maintenance

The DO sensor membrane should be checked for air bubbles, tears or other imperfections and be replaced accordingly.  To replace the membrane, remove the old membrane and rinse the electrodes with RO water.  If either electrode shows signs of corrosion or buildup, dry the probe completely with a lens cleaning tissue.
Use the small sanding disc included in the 6035 DO probe conditioning kit to gently sand the electrodes in a motion similar to lighting a match.  Always sand in a direction parallel to the gold electrode and continue until both electrodes are free of corrosion.  
After completing the sanding procedure, rinse the probe face with RO water and then rinse with a small amount of the KCl solution included in the 6035 DO probe conditioning kit.  Clamp the sonde so the probes are in a vertical position and apply KCl solution to the DO probe completely filling the moat around the electrodes and forming a positive meniscus on the tip of the sensor.  Be sure no air bubbles are stuck to the face of the sensor and carefully place a Teflon membrane over the sensor.  Roll the o-ring over the end of the probe being careful not to touch the membrane sensor surface with your fingers.  There should be no wrinkles or trapped air bubbles under the membrane.  Trim off excess membrane with scissors and rinse the sonde several times with RO water.

13.2 Conductivity sensor maintenance

The openings that allow fluid access to the conductivity electrodes should be cleaned occasionally.  Use the small cleaning brush included in the 6570 Maintenance Kit to scrub the inside of each hole 15-20 times.  The temperature portion of the probe requires no maintenance.

13.3 pH probe maintenance

Cleaning of the pH probe is required whenever deposits or contaminants appear on the glass surface of the probe, or when the response of the probe becomes slow.  Use a clean moistened cotton swab to remove all foreign material from the glass bulb.  Carefully remove any material that may be blocking the reference electrode junction of the sensor.

13.4 Depth sensor maintenance

The depth sensor modules are factory installed options that are located between the bulkhead and the sonde tube.  For the 600 XLM sonde, there is a circular protective cap with two small holes.  The cap cannot be removed, but a syringe supplied in the maintenance kit can be used to clean the pressure port.  For the 6600 sondes, the depth sensor is a through-hole on a module just above the sonde bulkhead that is also cleaned using the syringe.  Fill the syringe with either tap or RO water, place the tip of the syringe into one of the holes and gently force water through the pressure port.  Ensure that the water comes out of the other hole.  Flush until the water comes out clean.
Slow or drifting responses during calibration or field measurements would indicate probe maintenance or replacement might be necessary. See the YSI instrument manual for more detailed troubleshooting and maintenance procedures.  Post-deployment maintenance must be recorded on the calibration sheet and in the instrument log for each probe.

14. Training Outline

New analysts must successfully perform initial calibration, QC checks, file creation and download, and post-deployment checks under the direct supervision of an experienced analyst.  New analysts will familiarize themselves with this SOP and the YSI 6-Series Operating Manual before using the YSIs.
15. References

YSI 6-Series Operating Manual
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