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Form 1: Calibration Record Sheet


Form 2: Sonde Deployment Field Sheet

Form 3: Sonde Field Check Field Sheet

Form 4: Sonde Retrieval Field Sheet

Table 1: YSI User Manual Appendix D: Tables 1 & 2

Section 1: Introduction and SOP Overview
1.1 Instrument Calibration
This document describes procedures for calibrating the probes of YSI 6600 or 6920 series sondes. If unfamiliar with sonde operation, refer to the YSI 6-Series Multiparameter Water Quality Sondes User Manual. 

The accuracy of sonde probe readings must be checked against calibration standard solutions. Calibration of the probes to these standards must be performed before the sonde is deployed, during interruptions in the deployment (if there is significant drift of readings or batteries are changed) and after the sonde is retrieved. The post-run calibration allows the data collected to be checked for accuracy and flagged as not meeting measurement quality objectives if necessary. 

Though the sondes may have recently returned from their yearly Performance Test & Evaluation (PT&E) checks, they still need to be calibrated before deployment. The YSI labs check the probes to make sure that they are working properly -- they do not calibrate them.
1.2 Field Deployment, Checks and Retrieval

This protocol provides step-by-step instructions on the process of deploying, checking and retrieving YSI 6600 or 6920 series sondes in the field. It details the procedure for setting up logging and filenames, checking instrument drift and accuracy during deployment. This document describes the steps of field calibration as well as redeployment process. It gives detailed instructions on how to stop data logging upon retrieval as well as guidance on related field observations and measurements that must be recorded with every visit. 
1.3 Data Download and Accuracy Calculations

This protocol provides step-by-step instructions on the process of downloading time-series monitoring data from a YSI 6600 or 6920 series sonde after they are retrieved from the field. It details the procedure for calculating instrument drift and data accuracy, using a post-deployment accuracy check. These calculations can be compared to SWAMP Measurement Quality Objectives (see SWAMP QAPrP - Table A25) and allow time-series monitoring data to be flagged for QA/QC violations. 
Section 2: Pre-Deployment Calibration
2.1 Equipment Checklist
	Item
	Quantity
	Specifications

	YSI 6600 or 6920 Sonde
	1+
	 

	YSI 650 Multiparameter Display System and Cable
	1
	 

	Calibration Record Sheet
	1 per sonde
	see Appendix A – Form 1

	Pencil
	1
	 

	Permanent Marker
	1
	 

	YSI User Manual Appendix D: Tables 1 & 2
	1
	see Appendix A – Table 1

	Calibration Standard Solutions
	
	NIST certified traceable where applicable

	--- Tap Water (DO)
	~ 200 ml
	 

	--- 7000 Microsiemens          Standard Solution (Specific Conductivity)
	~ 500 ml
	Enough to fully submerge probes

	--- 7.00 pH Standard Buffer Solution (pH)
	~ 500 ml
	Enough to fully submerge probes

	--- 10.00 pH Standard Buffer Solution (pH)
	~ 500 ml
	Enough to fully submerge probes

	Rinse Bottles (containing tap water, DI water and other standard solutions)
	1 or more as necessary
	 

	Paper Towels
	
	 

	Sink or ready access to tap water 
	
	For rinsing probes and calibration cup 

	Black-bottomed calibration/transport cup
	1
	 

	YSI Manual (recommended)
	1
	 

	Lab stand and clamp for holding sonde (optional)
	1
	 

	Large rinse container (optional)
	1 as necessary
	 

	Calculator (optional)
	1 as necessary
	 


2.2 Calibration Procedure 
Assemble needed equipment. Note: Before calibration begins, make sure that there are new, fully charged batteries in the sonde. If the batteries need to be changed, make sure to do that before starting the calibration procedure. 

Optical Dissolved Oxygen Probe

1) To begin calibration for ROX optical DO sensor, put ~1cm of water into the clean black-bottomed calibration cup. Loosely fit cup onto sonde, engaging only one or two threads of the calibration cup, and make certain that probes are not touching the water.
2) Attach cable to 650 MDS and sonde. Turn on 650 MDS and select Sonde Menu. Press Enter. After connecting to sonde, select Calibrate and press Enter. 

3) On calibration record sheet, record Date, Time, Sonde Serial Number/ID and Calibration Operator. Cross out ‘pH Buffer 4.00’, ‘Turbidity 0 NTU’ and ‘Turbidity 10.0 NTU’ lines as well as the ‘DO Charge’ box. Those are not applicable to calibration of these YSI probes. Also in the center section of the record sheet, strike through the ‘DO Charge (N/A for ROX Probe)’ and ‘pH MV Buffer 4.00’ lines as they are not used either. 

4) On 650 MDS, select Optic-C DO and press Enter. Select ODO Sat % and press Enter. Select 1 point and press Enter. Using the value that appears on the screen, record Barometric Pressure (uncorrected) on calibration record sheet. Without changing the value, press Enter on 650 MDS. 

5) Select Clean Optics on 650 MDS (upper right) and press Enter. Mark ‘Wiper OK’ box for Dissolved Oxygen on calibration record sheet. Also, record Battery Voltage (%) on record sheet.

6) Allow sonde to equilibrate for ~10-15 minutes. When sonde is finished equilibrating and parameter values stabilize, record on calibration record sheet the Temperature of Standard and Initial Reading for DO (mg/L). Select Calibrate and press Enter. Record the reading after calibration as the Calibrated To value on the calibration record sheet. 
7) Using Table 1 in Appendix D of the YSI Manual, locate the value in ‘Temperature’ column that is closest to your Temperature of Standard reading. In ‘Chlorinity: 0, Salinity: 0’ column (directly to the right of the Temperature column), locate corresponding value and record on calibration record sheet as ‘O2 100% Saturation Value at Ambient Temperature’ (upper right hand corner of sheet). 
8) Using Table 2 in Appendix D of the YSI Manual, locate in center ‘Pressure (mm Hg)’ column the value closest to your Barometric Pressure (uncorrected) reading. Locate corresponding value in ‘Calibration Value: Percent Saturation’ column and record on calibration record sheet as ‘Altitude Correction Factor’.  Multiply the ‘O2 100% Saturation Value at Ambient Temperature’ by the ‘Altitude Correction Factor’ and record the result as Value of Standard for Dissolved Oxygen. Select Continue on 650 MDS and press Enter. Detach sonde from calibration cup and rinse probes thoroughly with tap water.
Specific Conductivity Probe
9) To begin Specific Conductivity calibration, rinse probes thoroughly with Specific Conductivity 7000 Microsiemens Standard Solution using large rinse container to catch the spray. Make sure that standard flows through all the holes in the Temperature/Conductivity probe. Rinse black bottomed cal cup with Specific Conductivity 7000 Microsiemens Standard Solution and place under sonde. Fill with Specific Conductivity 7000 Microsiemens Standard Solution until top of SC probe is submerged. Press Escape twice on 650 MDS to return to calibration menu. Select Conductivity and press Enter. Select SpCond and press Enter. Enter value of standard as “7.00” and press Enter. (Difference of values between standard label value and entered value is caused by a difference in units between 650 MDS and calibration standard/sheet). Allow to equilibrate until readings stabilize.

10)  On calibration sheet, record Lot #(s) of standard solution. If a new bottle was opened, label with ‘opened on’ date. Once parameters have stabilized, record the Temperature of Standard, Value of Standard (“7000” not “7.00”) and Initial Reading on the calibration record sheet. Select Calibrate and press Enter. Record the reading after calibration as the Calibrated To value and then select Continue and press Enter. 

11)  Remove cal cup from below sonde and rinse all probes thoroughly with tap water. Refill Specific Conductivity rinse bottle with used standard in cal cup. Rinse cal cup thoroughly with tap water.

pH Electrode
12)  Rinse all probes thoroughly with pH 7.00 Standard Buffer Solution rinse. Rinse cal cup with pH 7.00 standard, and place under probes. Fill with pH 7.00 Standard Buffer Solution until top of pH probe is covered. 

13)  Press Escape twice on 650 MDS to return to the Calibration menu. Select pH and press Enter. Select 2 point and press Enter. Enter “7.00” as the value of the first standard and press Enter. Allow the sonde to equilibrate in the solution until the parameters stabilize. 

14)  On calibration sheet, record the Lot #(s) of the pH 7.00 Standard Buffer Solution. If a new bottle was opened, label with ‘opened on’ date. 

15)  Once parameters have stabilized, record Temperature of Standard, Value of Standard and Initial Reading on calibration sheet. Select Calibrate and press Enter. Note: Immediately after selecting Calibrate and pressing Enter, you will need to record the pH MV value and then record the Calibrated To value. 
16)  Remove cal cup from below sonde and transfer used pH 7.00 standard into pH 7.00 rinse bottle. Rinse probes thoroughly with tap water and then again with pH 10.00 Standard Buffer Solution. Rinse cal cup first with tap water, then with pH 10.00 standard, and place under probes. Fill with pH 10.00 Standard Buffer Solution until top of pH probe is covered. Select Continue on 650 MDS and press Enter. Type in “10.00” as second pH calibration value and press Enter. Allow sonde to equilibrate until readings stabilize. Record the Lot #(s) of pH 10.00 Standard Buffer Solution on calibration sheet. If a new bottle was opened, label with ‘opened on’ date. Once readings have stabilized, record Temperature of Standard, Value of Standard and Initial Reading on the calibration sheet. Select Calibrate and press Enter. Note: Immediately after selecting Calibrate and pressing Enter, you will need to record the pH MV value and then record the Calibrated To value. 

17)  Remove cal cup from below sonde and transfer used pH 10.00 standard to pH 10.00 rinse bottle. Rinse sonde probes thoroughly with tap water before replacing clean cal cup over sonde probes with moist sponge inside. Tighten cup onto sonde until secure (it should still be easy to loosen calibration cup). 

18)  Before disconnecting 650 MDS from the sonde, there is some additional calibration information that needs to be retrieved. Navigate to Advanced Menu in main sonde menu. Under Advanced, select Cal Constants and press Enter. Record the ‘Cond’ value as Conductivity Cell Constant on calibration sheet. If it is within the range noted there, mark “OK” in the comments section.

19)  Scroll down to ‘ODO Gain” and record value on calibration sheet as DO Gain. If it is within the range noted there, mark “OK” in the comments section. Disconnect from sonde by pressing Escape. Disconnect cable from sonde and recap sonde. 

20)  Transcribe pH MV values from where originally recorded to the pH MV Buffer 7.00 and 10.00 sections as well (center of calibration record sheet). If the values are within the range noted there, mark “OK” in the comments section. Calculate the pH Slope (= pH 7.00 MV – pH 10.00 MV). Enter the result and if it is within the range noted there, mark “OK” in the comments section. The sonde is now calibrated and ready for deployment in the field. 

If there are additional sensors being used that are not mentioned here, calibrate those according to manufacturer specifications. If the instrument being used is not a YSI 6600 or 6920 sonde, refer to manufacturer instructions and specifications for calibration method.

Regarding salinity, please note that this calibration procedure is for freshwater deployments. To calibrate for monitoring in brackish water, refer to the instrument’s user manual. 
Section 3: Field Deployment
3.1 Equipment Checklist
	Item
	Quantity
	Specifications

	YSI 6600 or 6920 Sonde
	1+
	Calibrated the evening before or the morning of deployment event

	YSI 650 Multiparameter Display System and Cable
	1
	 

	Sonde Deployment Field Sheet
	1 per sonde
	see Appendix A – Form 2

	Pencils/Pens/Clipboard
	
	 

	GPS
	1
	 

	Camera
	1
	 

	Meter Stick or Ruler
	1
	 

	Toolkit
	
	Needs to contain wire and crimps or u-bolts to secure the sonde in deployment location

	Clean Probe Guard
	1 per sonde
	 

	Wading Gear
	1 set per operator
	 

	Site-related Paperwork
	
	Driving and access directions, permits, keys, etc.

	Spare or Replacement Sonde Parts
	
	Wipers, probe covers, etc.

	YSI User Manual (recommended)
	1
	 


3.2 Where to Deploy

One of the most difficult parts of performing time-series field monitoring is choosing a location for the instrument. When choosing a deployment location, consider what information the study is looking to garner. If the objective of the monitoring is to record data that is representative of an entire reach, the sonde should be deployed in a location that is downstream of the area of interest in order to capture any potential influences. Be careful to stay away from areas of non-uniform flow such as bends and eddies. Avoid areas with active streambed erosion to prevent fouling on the probes by sediment. If possible, keep deployment location away from human influences, such as bridges. This will help ensure that any possible associated flow disturbances will not be captured in the data. Also keeping instruments away from easy access points will help protect them from theft. Do not sample immediately downstream of outfalls and discharge points unless specifically targeting their effects. 

Within the chosen reach or stream length, locate an area that is representative of the area and well mixed. Make sure that it has enough stream flow that a decrease would not cause the sonde’s probes to emerge from the water. Ideally the deployment location should be at least partially shaded to prevent any change in the temperature readings of the instrument from direct sunlight exposure. There needs to be a substantial anchor such as a tree, rebar post or large woody debris nearby to which the sonde can be attached. The chosen site should be out of sight to protect the instrument from human interference.
3.3 Instrument Deployment


Assemble needed equipment and go to site. Find an appropriate deployment location as described in Section 3.2.


 Put the probe guard onto the calibrated sonde and connect it to the 650 MDS and cable. Place sonde in water in chosen deployment location and turn on 650 MDS. Let sonde equilibrate for at least ten minutes. On the 650 MDS, select Sonde Run and press Enter. Select Clean Optics and press Enter.


 On deployment field sheet, record Station ID, Project ID, Date, Arrival Time, Season, Sampling Crew, Instrument S/N and Calibration Date. Turn on GPS and allow ample time to acquire a stable signal before recording position data. On the deployment field sheet, record all field observations and event information (Occupation Method, Starting Bank, etc). When GPS has acquired stable satellite signals, record error (select units on field sheet) and Lat/Long as ‘Actual’. Record the GPS model and Datum as well. Turn off GPS.


When sonde has equilibrated, take readings of Temp, pH, DO (mg/L & %) and SpCond and record on field sheet.  Wait one or two minutes before taking the second readings. Record the second set of measurements on the field sheet.


Before disconnecting 650 MDS from sonde, the field operator must look up and record the battery voltage as well as Days Remaining for Memory and Batteries. To do this, press Escape after taking the second reading. Select Sonde Menu and press Enter. Go to Run > Unattended Sample and scroll down until you find Battery Voltage, Memory Days Remaining and Battery Days Remaining. Record on the field sheet and then press Escape to exit.


Next the field operator will need to set up a file as well as start the logging. Don’t forget to note filename and time logging started on the field sheet. To perform this step, select Sonde Menu and press Enter. Then select Run and press Enter. Select Unattended Sample and press Enter again. If the sampling interval needs to be changed, do so now. The measurement interval should not be more frequent than once per 15 min and no less frequent than once per hour. If the start logging time is set with at least an hour delay after the projected deployment time, it will allow the sonde to equilibrate before taking its first measurement (Region 2 default start time is 17:00). This will make it easier to process the data after retrieval. Enter an appropriate unique file name containing at least the date and site name under “File” (select File=, press Enter and then type in name without spaces). Below the file name, enter the site name (9 character site code with HUC). Check Parameters to Log – make sure that all the parameters that need to be captured are included. If Dissolved Oxygen (% sat) is showing, Dissolved Oxygen (mg/L) will also be recorded, even if it isn’t displayed as a parameter to be logged.



Select Start Logging and press Enter. Select Yes under “Are you sure?” and press Enter. Press Escape to exit. The sonde is now set up to start logging at the start logging time (immediate or delayed). Press Escape until the 650 MDS disconnects from the sonde. Turn the 650 MDS off. Remove cable from sonde and replace waterproof cap. The sonde is now ready to deploy. Place it in the chosen deployment location. 
Measure the following and record on the field sheet: Stream Depth (at sonde probes), Stream Width and Distance from Bank (always measure from LB). Using wire cable, crimps, u-bolts or other sturdy materials, secure the sonde to the nearby anchor (tree root, fallen log, etc).
Take a couple pictures of the sonde deployed (from bank as well as a close up) and record them on the field sheet. Make sure to record in detail how to access the site and find the deployment location. Write as complete and specific information as possible so that someone with little or no knowledge of the site would be able to find the instrument with minimal effort. 



Leave the sonde to collect data. Be sure to schedule field checks at roughly three week intervals during deployment - more frequently if the flow at the site is intermittent and there is concern that the site will go dry. Schedule field visits at shorter intervals in eutrophic streams.
Section 4: Field Check

4.1 Equipment Checklist
	Item
	Quantity
	Specifications

	YSI 6600 or 6920 Sonde
	1
	Calibrated the evening before or the morning of field check

	YSI 650 Multiparameter Display System and Cable
	1
	 

	Clean Probe Guard
	1
	 

	Sonde Field Check Field Sheet
	1
	see Figure 4.1

	Sonde Retrieval and Deployment Field Sheets
	1 of each
	In case of retrieval and/or redeployment elsewhere within the reach - see Figure 3.1 and 5.1

	Calibration/Transport cup
	1
	In case deployed sonde needs to be retrieved

	Pencils/Pens
	 
	 

	GPS
	 1
	 

	Camera
	 1
	 

	Meter Stick or Ruler
	 1
	 

	Toolkit
	 
	Needs to contain tools to secure or remove deployed sonde (wrench, wire cutters, u-bolts, etc.)

	Cleaning Supplies
	 
	Brushes and paper towels to clean the deployed sonde probes

	Spare or Replacement Sonde Parts
	 
	Wipers, probe covers, etc.

	Batteries and Battery Compartment Tool
	8
	Alkaline C cells 

	Wading Gear
	 1 set per operator
	 

	Site-related Paperwork
	 
	Driving and access directions, permits, keys, etc.

	YSI User Manual (recommended)
	 1
	 


Equipment Checklist continued
	In case Field Calibration is necessary
	 
	 

	Calibration Record Sheet
	1
	see Figure 2.1

	Permanent Marker
	 
	 

	R2 SWAMP - Standard Operating Procedures for Conducting Time-Series Field Monitoring of Ambient Water Quality Measurements with a Multiparameter Instrument (YSI 6600 or 6920 Sonde)

	YSI User Manual Appendix D: Tables 1 & 2
	 1
	see Figure 2.2

	Calibration Standard Solutions
	 
	NIST certified traceable where applicable

	--- Tap Water (DO)
	~ 200 ml
	 

	--- 7000 Microsiemens Standard Solution (Specific Conductivity)
	~ 500 ml
	Enough to fully submerge probes

	--- 7.00 pH Standard Buffer Solution (pH)
	~ 500 ml
	Enough to fully submerge probes

	--- 10.00 pH Standard Buffer Solution (pH)
	~ 500 ml
	Enough to fully submerge probes

	Rinse Bottles (containing tap water, DI water and other standard solutions)
	1 or more 
	 

	Paper Towels
	 
	 

	Tap water for rinsing probes and calibration cup
	 
	 

	Black-bottomed calibration/transport cup
	 1
	 

	Large rinse container and/or container to transport used calibration standard until it can be disposed of properly.
	 1
	 

	Calculator (optional)
	 1
	 


4.2 Instrument Check

Calibrate a reference sonde and check the batteries in the 650 MDS handset. If they’re low, bring along 4 extra C batteries and the tool needed to open the battery compartment. Gather other needed equipment and go to site.
Locate the deployed sonde in original deployment location. Record on field check field sheet: Station ID, Project ID, Date, Arrival Time, Season, Sampling Crew and Instrument S/N (from the deployed sonde). Take a photo of the deployed sonde in situ and record on the field sheet in ‘Photos’ section. Place the probe guard on the calibrated reference sonde and place in creek, making sure that the probes are capturing the same flow as the deployed sonde. Allow calibrated reference sonde to equilibrate for at least 10-15 minutes.
Attach cable to 650 MDS and deployed sonde. Turn on 650 MDS and select Sonde Run. Press Enter and the 650 MDS will connect to the sonde. Select Clean Optics and press Enter. Measure the following and record on the field sheet: Stream Depth (at deployed sonde probes), Stream Width and Distance from Bank (always measure from LB). Turn on GPS unit and set to the side to begin acquiring stable satellite signals.
On the field sheet, record field observations and event information (Occupation Method, Starting Bank, etc). When GPS unit has acquired stable satellite signals, record error (select units) and Lat/Long as ‘Actual’. Record the GPS model and Datum as well. Turn GPS unit off.
From deployed sonde, take readings of Temp, pH, DO (mg/L & %) and SpCond and record on field check field sheet. Wait one or two minutes before taking the second readings. Record the second set of measurements on the field sheet. Before disconnecting 650 MDS from the deployed sonde, look up and record the battery voltage as well as Days Remaining for Memory and Batteries. To do this, use the following procedure: After taking second reading, press Escape. Select Sonde Menu and press Enter. Go to Run > Unattended Sample and scroll down until you find Battery Voltage, Memory Days Remaining and Battery Days Remaining. Record this information on the field sheet and then escape out without changing anything. 
On 650 MDS, press Escape until it disconnects from the sonde. Detach cable from deployed sonde and replace waterproof cap. Replace sonde in original deployment location in the creek. If there was any cleaning or maintenance performed on the deployed sonde, make sure to note it in the comments section of the field check field sheet. That space can also be used for any additional field observations (flow conditions, newly fallen trees, etc). 
Without removing the probes from the water, connect cable to calibrated reference sonde. On 650 MDS, select Sonde Run and press Enter. Select Clean Optics and press Enter. Allow 5-10 minutes for DO probe to equilibrate. Record calibrated sonde serial number and calibration date on field check field sheet. 
When the reference sonde is equilibrated, take first readings and record on the field check field sheet. Wait one or two minutes before taking the second readings. Record the second set of measurements on the field sheet. If there are significant differences between the first and second readings from the calibrated sonde, wait an additional 5-10 minutes and then retake and re-record both measurements, following the same procedure as before. When both readings have been taken successfully, press Escape to disconnect 650 MDS from sonde. Turn off 650 MDS. 

Retrieve calibrated reference sonde and remove probe guard. Replace calibration cup and secure. Disconnect cable and replace waterproof cap. 
Compare Calibrated and Deployed Sonde Readings
The primary parameters used to determine if a deployed sonde is still measuring accurately are pH and DO (mg/L). If the deployed sonde’s pH and DO (mg/L) readings have less than +/- 0.5 units difference from the calibrated sonde’s readings, the deployed sonde does not need to be re-calibrated. 
If the deployed sonde’s measurements fall within the above guidelines and sonde does not need to be re-calibrated, make sure to leave sonde in original deployment location and note that on the field sheet. Take at least one photo of it, recording it in the Photo location on the field check field sheet. Gather all equipment and exit site. 
*Note: If the deployed sonde’s battery voltage is below 8 volts, the batteries need to be replaced. In order for the batteries to be replaced, the sonde must be retrieved and its logging stopped. After the new batteries have been installed, the sonde will need to be re-calibrated (no matter the degree of difference between its readings and those of the calibrated sonde). Then it will need to be re-deployed and logging started again with a new file name (note the new file name and time logging started on the deployment field sheet).
If the deployed sonde’s measurements do not fall within the above guidelines, the sonde will need to be re-calibrated. Retrieve the sonde using the retrieval process in Section 5.2., calibrate the sonde using the field calibration process in Section 4.3 and then re-deploy the sonde in the same location using the deployment process in Section 3.3. Make sure to record logging start time and new filename on deployment field sheet and take a picture of the sonde after it is re-deployed and record in Photo section of deployment field sheet. 

4.3 Field Calibration
In a situation where it is necessary to calibrate the sonde while in the field in order to re-deploy it, follow the instructions in Section 2.2 with a few additions:

- Before calibrating, make sure to check the battery voltage and replace them if they are low. The sonde must be calibrated after the batteries are changed so double check before starting the calibration so that the sonde doesn’t have to be calibrated twice.

- Keep everything in the shade (sonde, 650 MDS, standard solutions, etc.)
- As much as possible, keep all the standard solutions at the same temperature.

- Find or create a flat work surface on which you can keep the sonde standing up.

4.4 Re-deployment


One of the main purposes of performing sonde field checks is to make sure that the sonde probes remain submerged under the water and that they are still capturing a representative section of stream flow. If the stream flow drops significantly between field checks, especially in non-perennial creeks, the field operator(s) need to re-evaluate conditions and decide whether or not to retrieve the instrument from its original deployment location. The answers to the following questions should help in making that decision.

1. Are the sonde’s probes still completely submerged in the water?

2. Has the water level dropped significantly enough to effect sonde readings (representative of the whole water column or just the surface)?

Depending on the answers, the field crew may decide to retrieve the sonde from its current deployment location (see Section 5.2). If that is the case, they will also need to evaluate if there is another location within the reach that would be a suitable deployment location.

If the sonde probes are still submerged but stream flow is low and it’s known that the reach goes dry or develops separated pools or underground flow, the crew will need to estimate the probable flow level at the next scheduled check. Some of the probes can be damaged if they dry out so it’s important to make certain that this does not happen. If the site has been monitored before and the crew is familiar with the reach and flow changes during the season, they can use the previous dates of deployment as a rough guide. 
If there is another site within the reach that has plenty of flow and meets the other deployment criteria, the sonde should be re-deployed there using the deployment process in Section 3.3. Take a couple pictures of the sonde in its new deployment location and describe it in relation to the original deployment location ( x m upstream, downstream, etc.).
 Make sure to record in detail how find the new deployment location. Write as complete and specific information as possible so that someone with little or no knowledge of the site would be able to find the instrument with minimal effort. 



Leave the sonde to collect data. If there is concern about the level of flow at the site, it might be appropriate to increase the frequency of field checks at that site to make sure that the probes don’t dry out.
Section 5: Field Retrieval
5.1 Equipment Checklist

	Item
	Quantity
	Specifications

	YSI 650 Multiparameter Display System and Cable
	1
	 

	Sonde Retrieval Field Sheet
	1
	see Appendix A – Form 4

	Calibration/Transport cup
	1
	 

	Pencils/Pens
	 
	 

	GPS
	 1
	 

	Camera
	 1
	 

	Meter Stick or Ruler
	 1
	 

	Toolkit
	 
	Needs to contain tools to remove deployed sonde (wrench, wire cutters, etc.)

	Wading Gear
	 1 set per operator
	 

	Site-related Paperwork
	 
	Driving and access directions, permits, keys, etc.

	YSI User Manual (recommended)
	 1
	 


5.2 Instrument Retrieval
Before leaving to retrieve the instrument, make sure that you are familiar with the most current deployment location using pictures and notes from latest deployment event. Assemble needed equipment and go to site. Locate sonde in deployment location. Record on retrieval field sheet: Station ID, Project ID, Date, Arrival Time, Season, Sampling Crew, Instrument S/N, Stream Depth (at sonde probes), Stream Width and Distance from Bank (always measure from LB). Take a photo of the deployed sonde in situ and record on the field sheet in ‘Photos’ section.

Attach cable to 650 MDS and deployed sonde. Turn on 650 MDS and select Sonde Run. Press Enter and the 650 MDS will connect to the sonde. Select Clean Optics and press Enter. Turn GPS unit on and set to the side to begin acquiring stable satellite signals. On the retrieval field sheet, record field observations and event information (Occupation Method, Starting Bank, etc). When the GPS has acquired stable satellite signals, record error (select units on field sheets) and Lat/Long as ‘Actual’. Record the GPS model and Datum as well. Turn off GPS.

Take readings of Temp, pH, DO (mg/L & %) and SpCond from the deployed sonde and record on field sheet. Wait for one or two minutes before taking the second readings. Record the second set of measurements on the field sheet. Before disconnecting the 650 MDS from the sonde, look up and record the battery voltage. To do this, press Escape after taking second reading. Select Sonde Menu and press Enter. Go to Run > Unattended Sample and scroll down until you find Battery Voltage. Record the voltage reading on field sheet and then press Escape to exit out.

The logging will need to be stopped and the filename and logging stopped time recoded on the retrieval field sheet. To do this, select Sonde Menu and press Enter. Then select Run and press Enter. Select Unattended Sample and press Enter again. Scroll down to find the file name and record. Scroll to the bottom of the list and select Stop Logging. Press Enter. Under “Stop Logging?” select Yes and press Enter again. On the field sheet, record the time that logging was stopped.

Sonde is now ready to retrieve. Press Escape until 650 MDS disconnects from the sonde. Turn the 650 MDS off. Remove cable from sonde and replace the waterproof cap. Remove sonde from creek, detaching it from its anchor and collecting any wire or fasteners. Remove the probe guard and secure the calibration cup over the probes, making sure there is a little water in the bottom to keep the air damp. Gather all equipment and exit site.
Make sure to complete a post-deployment accuracy check on the retrieved sonde as soon as possible after retrieval. In some instances where there has been a significant amount of fouling and growth on the probes, it is beneficial to perform a post-deployment accuracy check only (no calibration adjustments) in the field before cleaning the probes. To do this, follow the directions in Section 2.2 but without selecting Calibrate. The sonde probes will be placed in each standard and all pertinent information including initial readings will be recorded, however there will be no Calibrated To values. 
 After the field accuracy check, the instrument should be transported back to the lab and cleaned before performing an additional accuracy check/calibration. This gives an idea of the amount of influence that the accumulated growth, etc. had on the measurements that were collected. The first accuracy check is performed in the field to minimize the disturbance of the buildup. If instrument fouling is minimal, the double accuracy check may be unnecessary. 
Section 6: Post-Deployment Accuracy Check
6.1 Equipment Checklist

	Item
	Quantity
	Specifications

	YSI 6600 or 6920 Sonde
	1
	 Just retrieved from the field

	YSI 650 Multiparameter Display System and Cable
	1
	 

	Calibration Record Sheet
	1
	see Figure 2.1

	Pre-Deployment Calibration Record Sheet
	1
	From most recent calibration event (field or lab)

	Pencil
	
	 

	Permanent Marker
	
	 

	YSI User Manual Appendix D: Tables 1 & 2
	1
	see Figure 2.2

	Calibration Standard Solutions
	
	NIST certified traceable where applicable

	--- Tap Water (DO)
	~ 200 ml
	 

	--- 7000 Microsiemens          Standard Solution (Specific Conductivity)
	~ 500 ml
	Enough to fully submerge probes

	--- 7.00 pH Standard Buffer Solution (pH)
	~ 500 ml
	Enough to fully submerge probes

	--- 10.00 pH Standard Buffer Solution (pH)
	~ 500 ml
	Enough to fully submerge probes

	Rinse Bottles (containing tap water, DI water and other standard solutions)
	1 or more as necessary
	 

	Paper Towels
	
	 

	Sink or ready access to tap water 
	
	 For rinsing probes, calibration cup/beakers and standard container(s)

	Black-bottomed calibration/transport cup
	1
	 

	YSI Manual (recommended)
	1
	 

	Lab stand and clamp for holding sonde (optional)
	1
	 

	Large rinse container (optional)
	1
	 

	Calculator (optional)
	1
	 


6.2 Accuracy Check Procedure

After the sonde has been retrieved from the field, it will need to have an accuracy check (and calibration if desired) in order to see how much the readings have drifted since the pre-deployment calibration. This should be done as soon as possible after the sonde is retrieved.
 If an accuracy check is desired, follow the directions in Section 2.2 but without selecting Calibrate. The sonde probes will be placed in each standard and all pertinent information including initial readings will be recorded, however there will be no Calibrated To values. 
If a calibration is desired, follow all of the calibration instructions in Section 2.2 and enter all the calibration information onto a blank calibration record sheet. 
6.3 Data Precision Calculation
When the calibration is completed, take the pre-deployment calibration record sheet (from the most recent lab or field calibration event) and enter the required information from the post-deployment calibration onto the bottom half of the pre-deployment calibration sheet. Calculate the drift and determine if it met SWAMP Measurement Quality Objectives (see SWAMP QAPrP - Table A25). If there were any parameters that drifted significantly, this needs to be noted. Depending on how severely the data exceeded the MQOs, the data will need to be flagged as estimated or rejected. 

A calibration record spreadsheet was created for the Clean Water team that automatically calculates drift as well as percent accuracy or bias for post-deployment accuracy checks or calibration events. It is available online on the Clean Water Team’s Toolbox website:

http://www.swrcb.ca.gov/water_issues/programs/swamp/docs/cwt/toolbox/15_21_dqmprojectfile.xls


Navigate to the Calibration & Accuracy Checks tab and enter post-deployment accuracy checks and calibrations. The formula will calculate the differential or drift and the percent accuracy. There is also a Field Precision tab that uses the repeated field measurements to calculate reproducibility (RPD) and determines the maximum RPD. 

Section 7: Data Download
7.1 Data Downloading and Formatting

Before beginning the data retrieval process, confirm that the latest version of EcoWatch is installed on the computer being used. Also the sonde that the data is being retrieved from needs to have batteries in it. 

Connect the sonde data cable to the serial ports on the computer and the sonde. Open the EcoWatch software. Go to Comm menu and select Sonde(Com1). In Sonde(Com1) window, after “#” sign, type “menu” and press Enter. Menu will come up – type “3” and press Enter to view file menu. Type “2” and press Enter to upload data from sonde. Do not use quick upload.

The file directory appears. Note that any “.glp” file is created by YSI lab during annual PT&E and is not real monitoring data. Enter the number of the file that you intend to download. Press Enter and the Time Window menu will appear. Type “1” and press Enter to proceed.


The File Type menu will appear – select the format you wish to download your data in by typing in the number and pressing Enter. Enter “2” to select Comma & “" Delimited file. The file transfer window will appear and transfer of data will start automatically. 

The data file will automatically download to Ecowwin folder on the computer’s hard drive (C-drive). Open Ecowinn folder and locate Data folder. Inside Data folder you will find a .txt document, which is your data. Open .txt document and check date to confirm that it is correct data.
Open Excel. Under File menu, select Open. Navigate to Ecowinn Data folder on C-drive and select .txt file (under “Files of Type” at bottom of window make sure to select Text Files) and click Open. 
In Text Import wizard window, Step 1 of 3, select “Delimited” and click “Next”. In the Step 2 of 3 window, select “Tab” and “Comma” as your delimiters; check data preview to confirm that data format is correct. In the Step 3 of 3 window, leave column data format as “General” (usually default) and click “Finish”.
The data is now sorted and formatted. In File menu, select Save As and navigate to the appropriate data storage folder. Save file using an appropriate unique name – make sure to select “Excel Workbook” as file type.
Optional (but recommended) steps:

Repeat above data retrieval steps and select PC6000 file format during download procedure. This will create a .dat file in the Ecowinn folder, which can be opened in EcoWatch without having to import.

In EcoWatch window, under File menu, select Open and then navigate to the data file that’s been created, selecting file type, either .txt or .dat. Click Open. *Note: if a .txt file is selected, EcoWatch will ask if you want to convert to PC6000 file format. Click “Yes” if this is the case. In “Save Conversion to File” window, create appropriate unique file name, including date and site, and click “OK”. In “Select Date Format” window, select mm/dd/yy format and click “OK”.

Graphs of individual parameters will appear. Go to Setup > Parameters to add or remove parameters, change the order of the graphs and change units. In order to group the parameters on the same graph, use the Setup menu > Graphs. EcoWatch includes other tools for viewing and clipping data – use the Help file to learn more on these. 
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Appendix A: Field and Lab Data Sheets
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Target:

US / DS / NA

*Actual:

Distance from Bank (m):

Calibration Date: ___/___/____

Battery 

Voltage

Days 

Remaining

Sonde Attachment Notes (armor, attachment notes, location):

Field Meas

Water Temp 

(°

C)

pH

O

2

 (mg/L) O

2

 (%)

1

2

INSTRUMENT:

Checked Start Date & Time



SWAMP Field Data Sheet (Time-Series Monitoring Deployment)

DOMINANTSUBSTRATE: Concrete,Cobble,Gravel,Sand,Mud,Other________,unk

EVENT TYPE:

WATERCLARITY: Clear (see bottom), Cloudy (>4" vis), Murky (<4" vis)

Comments:



Continuous SAMPLE TYPE:

Point of Sample (Integrated; -88 in dbase)



GPS Model:



*StreamDepth (m): *StreamWidth (m):

Entered in d-base (initial/date) Pg               of              Pgs

Clear, Partly Cloudy, Overcast, Fog, Hazy

Colorless, Green, Yellow, Brown

PHOTOS

 (RB & LB assigned when facing 

downstream; RENAME to 

StationCode_yyyy_mm_dd_uniquecode)

:



WIND 

DIRECTION 

(from):



*Season: 

*Sample Time (1st sample):

Accuracy (ft / m):

Agency  

RWQCB2

Long (dd.ddddd)

3: (RB / LB / BB / US / DS / ##)

 

-

1: (RB / LB / BB / US / DS / ##)

 

-

Lat (dd.ddddd)

2: (RB / LB / BB / US / DS / ##)

Continuous Monitoring Deployment

SKY CODE: 

PRECIPITATION:

Datum:

BEAUFORT 

SCALE (see 

attachment):

None, Foggy, Drizzle, Rain, Snow

PRECIPITATION (last 24 hrs):



Unknown, <1", >1", None



FieldMeasure

OTHERPRESENCE: Vascular,Nonvascular,OilySheen,Foam,Trash,Other______

*SAMPLING CREW:

OBSERVED FLOW: NA, Dry Waterbody Bed, No Observed Flow, Isolated Pool, 0.1 - 1cfs, 1 - 5 cfs, 5 - 20 cfs, 20 - 50 cfs, 50 - 200 cfs, >200cfs

WATERODOR: None, Sulfides, Sewage, Petroleum, Mixed, Other_______________

WATERCOLOR:

None,Sulfides,Sewage,Petroleum,Mixed,Other_______ SITE ODOR:

EventType: Field Description Sample Type: FieldObs SampleDepthCollection: -88

WADEABILITY: 

YES / NO

*StationID:   ___ ___ ___ ___ ___ ___ ___ ___ ___

*ProjectID:   ___ ___ ___ ___ ___ ___ ___ ___ 

   /                      / *Date (mm/dd/yyyy): 

ArrivalTime: DepartureTime:

SAMPLE LOCATION:

OCCUPATION METHOD:

HYDROMODIFICATION:

STARTING BANK: Walk-in, Bridge, R/V ______________, Other _________

Bank, Thalweg, Midchannel, Open Water

HYDROMODLOC

(to sample)

:

None, Bridge, Pipes, Concrete Channel, Grade Control, Culvert, Other ______________________

Comments (note sampling interval and filename from 650 MDS):



Turbidity (ntu)



SC ( uS/cm)



N

S

E W


[image: image5.emf]Date:  Time:  Altitude (ft): 

mm Hg

S/N: 

Battery 

Voltage (%): 

mg/L

Calibrated by:

Temp. of 

Standard

Value of 

Standard (1)

Initial Reading: Calibrated to:

pH Millivolts/Wiper Ck

mv  

mv  

mv  

Wiper OK

Wiper OK

Ambient Temp (2)

mg/L mg/L

Wiper OK

Date:  Time:  Altitude (ft): 

mm Hg

Battery 

Voltage (%): 

mg/L

Temp. of 

Standard

Value of 

Standard

Instrument 

Reading

DO Calib. 

Value

Drift (+ -)

+- 5% Q/A Ck: 

+- 0.3  units Q/A Ck: 

+- 0.3  units Q/A Ck: 

+- 0.3  units Q/A Ck: 

+-0.3 NTU Q/A Ck: 

N/A

mg/L mg/L

+- 0.5 mg/l Q/A Ck: 

Notes:

Rev.2/21/2008

Lot #:                               

Comments

 Conductivity Cell Constant

 Sp.Cond. uS/cm

 pH Buffer 7.00

 pH Buffer 10.00

 pH Buffer 4.00

Dissolved Oxygen (mg/L) (1) 

Minimum 10 min equilibration time

(1) Value of DO Standard = 100% Saturation Value X Altitude Correction Factor

Calibration Information

Record the following diagnostic numbers after calibration

Lot #:                                

(Sonde Menu - Advanced - Cal Constants)

 pH Slope 

(pH 7 MV - pH 10 MV)

 Range 162 to 180 MV

 pH MV Buffer 7.00

 pH MV Buffer 10.00

 DO Charge 

(N/A for ROX Probe)

 Range 25 to 75

 Range 4.5 to 5.5

 DO Gain  Range 0.7 to 1.5

 pH MV Buffer 4.00

(Sonde Menu - immediately after pH 10 calibration)

(Sonde Menu - Advanced - Cal Constants)

(Sonde Menu - immediately after pH 4calibration)

(Sonde Menu - immediately after pH 7 calibration)

For DO Calibration (Value of DO Standard)

O

2

 100% Saturation Value at 

Ambient Temperature:

For DO Calibration Value

 Range 177 +-50 MV

 Range -177 +- 50 MV

 Range 0 +- 50 MV

If slope is very near lower limit, use only for spot-checking, not long-term deployment

(Sonde Menu - immediately after DO calibration)

DO Charge:

Lot #:                                  

Post-run Calibration Check

Barometric Pressure:  

(uncorrected)

Pre-run Calibration

Instrument Function



Barometric Pressssure:  

(uncorrected)

O

2

 100% Saturation Value at 

Ambient Temperature:(2)



Altitude Correction Factor : 

(Table 2)

 Please record calibration standard lot numbers. 

Record 

pH millivolts after each pH calibration.

Post Calibration Error Limits and Q/A 

Check

 Dissolved Oxygen (mg/L)

 Sp.Cond. uS/cm

 pH Buffer 4.00

 pH Buffer 7.00

 pH Buffer 10.00

Turbidity 

Lot #:

 DO Calibration 

Value = O

2 

100% Sat. 

Value X Altitude 

Correction 

Factor

Turbidity 0 NTU

Turbidity 10.0 NTU

Lot #

Lot #

Calibration Check by:

 DO Calibration Value = O

2

 100% Sat. Value X Altitude Correction Factor

Instrument Function

Altitude Correction Factor : 

(Table 2)
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Target:

US / DS / NA

*Actual:

Distance from Bank (m):

Battery 

Voltage

Battery Days 

Remaining

Memory Days 

Remaining

Checked Start 

Date & Time

Field Meas

Water Temp (°

C)

pH

O

2

 (mg/L) O

2

 (%)

1 Time logging stopped:

2 Filename:

Field Meas

Water Temp (°

C)

pH

O

2

 (mg/L) O

2

 (%)

New filename:

1

2

Comments (condition of sonde, flow conditions, general observations and notes, new filename):



CALIBRATED INSTRUMENT:



Calibration Date

Specific Conductivity            

(uS/cm)

Turbidity (ntu)



Cleaning and maintenance?

Data downloaded/logging:

Sonde retrieved or re-

deployed at site?

Logging stopped in the 

field/data downloaded?



Specific Conductivity            

(uS/cm)



Turbidity (ntu)

DEPLOYED INSTRUMENT:



Accuracy (ft / m):

SWAMP Field Data Sheet (Time-Series Monitoring Field Check)

DOMINANTSUBSTRATE: Concrete,Cobble,Gravel,Sand,Mud,Other________,unk

EVENT TYPE:

WATERCLARITY: Clear (see bottom), Cloudy (>4" vis), Murky (<4" vis)

Comments:



Entered in d-base (initial/date) Pg               of              Pgs

Clear, Partly Cloudy, Overcast, Fog, Hazy

Colorless, Green, Yellow, Brown

PHOTOS

 (RB & LB assigned when facing 

downstream; RENAME to 

StationCode_yyyy_mm_dd_uniquecode)

:



WIND 

DIRECTION 

(from):



*Season: 

*Sample Time (1st sample):

*StreamDepth (m): *StreamWidth (m):

Continuous SAMPLE TYPE: FieldMeasure

Bank, Thalweg, Midchannel, Open Water

HYDROMODLOC

(to sample)

:

Point of Sample (Integrated; -88 in dbase)



SAMPLE LOCATION:

GPS Model:

Agency  

RWQCB2

Long (dd.ddddd)

3: (RB / LB / BB / US / DS / ##)

1: (RB / LB / BB / US / DS / ##)

NA, Dry Waterbody Bed, No Observed Flow, Isolated Pool, 0.1 - 1cfs, 1 - 5 cfs, 5 - 20 cfs, 20 - 50 cfs, 50 - 200 cfs, >200cfs

 

-

*StationID:   ___ ___ ___ ___ ___ ___ ___ ___ ___

*ProjectID:   ___ ___ ___ ___ ___ ___ ___ ___ 

Datum:

SKY CODE: 

PRECIPITATION:

BEAUFORT 

SCALE (see 

attachment):

None, Foggy, Drizzle, Rain, Snow



 

-

Unknown, <1", >1", None



Lat (dd.ddddd)



*SAMPLING CREW:

2: (RB / LB / BB / US / DS / ##)

Continuous Monitoring Field Check

OBSERVED FLOW:



None, Bridge, Pipes, Concrete Channel, Grade Control, Culvert, Other ______________________

PRECIPITATION (last 24 hrs):

OCCUPATION METHOD:

HYDROMODIFICATION:

STARTING BANK: Walk-in, Bridge, R/V ______________, Other _________

WATERODOR: None, Sulfides, Sewage, Petroleum, Mixed, Other_______________

WATERCOLOR:

OTHERPRESENCE: Vascular,Nonvascular,OilySheen,Foam,Trash,Other______

None,Sulfides,Sewage,Petroleum,Mixed,Other_______ SITE ODOR:

EventType: Field Description Sample Type: FieldObs SampleDepthCollection: -88

WADEABILITY: 

YES / NO

   /                      / *Date (mm/dd/yyyy): 

ArrivalTime: DepartureTime:

N

S

E W
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Target:

US / DS / NA

*Actual:

Distance from Bank (m):

Battery 

Voltage

Days 

Remaining

Field Meas

Water Temp 

(°

C)

pH

O

2

 (mg/L) O

2

 (%)

1 Time logging stopped:

2 Filename:

Comments (condition of sonde, flow conditions, general observations and notes, new filename):

New filename:

   /                      / *Date (mm/dd/yyyy): 

ArrivalTime: DepartureTime:

EventType: Field Description Sample Type: FieldObs SampleDepthCollection: -88

WADEABILITY: 

YES / NO

OTHERPRESENCE: Vascular,Nonvascular,OilySheen,Foam,Trash,Other______

None,Sulfides,Sewage,Petroleum,Mixed,Other_______ SITE ODOR:

WATERODOR: None, Sulfides, Sewage, Petroleum, Mixed, Other_______________

WATERCOLOR:

None, Bridge, Pipes, Concrete Channel, Grade Control, Culvert, Other ______________________

PRECIPITATION (last 24 hrs):

OCCUPATION METHOD:

HYDROMODIFICATION:

STARTING BANK: Walk-in, Bridge, R/V ______________, Other _________



 

-

Unknown, <1", >1", None



*SAMPLING CREW:

2: (RB / LB / BB / US / DS / ##)

Continuous Monitoring Retrieval

OBSERVED FLOW:

Lat (dd.ddddd)

SKY CODE: 

PRECIPITATION:

BEAUFORT 

SCALE (see 

attachment):

None, Foggy, Drizzle, Rain, Snow

GPS Model:

Agency  

RWQCB2

Long (dd.ddddd)

3: (RB / LB / BB / US / DS / ##)

1: (RB / LB / BB / US / DS / ##)

NA, Dry Waterbody Bed, No Observed Flow, Isolated Pool, 0.1 - 1cfs, 1 - 5 cfs, 5 - 20 cfs, 20 - 50 cfs, 50 - 200 cfs, >200cfs

 

-

*StationID:   ___ ___ ___ ___ ___ ___ ___ ___ ___

*ProjectID:   ___ ___ ___ ___ ___ ___ ___ ___ 

Datum:

*StreamDepth (m): *StreamWidth (m):

Continuous SAMPLE TYPE: FieldMeasure

Bank, Thalweg, Midchannel, Open Water

HYDROMODLOC

(to sample)

:

Point of Sample (Integrated; -88 in dbase)



SAMPLE LOCATION:

Entered in d-base (initial/date) Pg               of              Pgs

Clear, Partly Cloudy, Overcast, Fog, Hazy

Colorless, Green, Yellow, Brown

PHOTOS

 (RB & LB assigned when facing 

downstream; RENAME to 

StationCode_yyyy_mm_dd_uniquecode)

:



WIND 

DIRECTION 

(from):



*Season: 

*Sample Time (1st sample):

Accuracy (ft / m):

SWAMP Field Data Sheet (Time-Series Monitoring Retrieval)

DOMINANTSUBSTRATE: Concrete,Cobble,Gravel,Sand,Mud,Other________,unk

EVENT TYPE:

WATERCLARITY: Clear (see bottom), Cloudy (>4" vis), Murky (<4" vis)

Comments:



INSTRUMENT:

Checked Start Date & Time



Specific Conductivity            

(uS/cm)



Turbidity (ntu)

Cleaning and maintenance?

Data downloaded/logging:

Sonde retrieved or re-

deployed at site?

Logging stopped in the 

field/data downloaded?

N

S

E W





Form 1: Calibration Record Sheet 





Form 2: Sonde Deployment Field Sheet 





Form 3: Sonde Field Check Field Sheet 





Form 4: Sonde Retrieval Field Sheet 
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