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INTRODUCTION 
 
The National Estuarine Research Reserve System-wide Monitoring Program (SWMP) has been 
tracking short-term variability and long-term changes in estuarine waters since 1995 to understand how 
human activities and natural events can change ecosystems. SWMP provides valuable long-term data 
on water quality at frequent time intervals. Coastal managers use this monitoring data to make 
informed decisions on local and regional issues, such as “no-discharge” zones for boats and measuring 
the success of restoration projects. (from http://nerrs.noaa.gov/Monitoring/welcome.html) NOAA's 
Strategic Plan for FY 2003 - FY 2008 recognizes the role of an "Integrated Global Environmental 
Observation and Data Management System" as one of it crosscutting strategic priorities. The plan 
states that NOAA will work with its local, regional, national, and international partners to develop 
global-to-local environmental observations and data management for comprehensive, continuous 
monitoring of coupled ocean, atmosphere, and land systems. (from 
http://www.nurp.noaa.gov/OceanObs.htm) 
 
QA/QC is now a requirement for states and regional organizations, as well as federal agencies, 
involved in environmental quality measurements. (from PowerPoint presentation 
http://water.usgs.gov/wicp/acwi/monitoring/ppt/sanjose_0412/Hameedi.pdf). With SWMP datasets 
linked to those collected by other organizations, an increasing number of stakeholders, improved 
public access to data, and applications of new and improving technologies, higher burden of proof for 
data integrity is required. Standardization of protocols and equipment improves the traceability and 
reliability of the data. 
 
This document outlines the standard operating procedures (SOP) for the collection of data using YSI 
6600 Multi-Parameter Water Quality Monitors (sondes) for the National Estuarine Research Reserve's 
(NERR) System-Wide Monitoring Program (SWMP). This SOP does not replace the YSI 6-Series 
manual, the CDMO Manual, nor the YSI 6-Series Data Review and Editing Protocol of the 
CDMO Manual — users must become familiar with procedures in these manuals. The purpose of the 
SWMP SOP is to standardize instrument handling, maintenance, calibration, deployment, and post-
deployment procedures for the NERR SWMP. The procedures in this SOP are the MINIMUM 
requirements for operating the YSI 6-Series sondes; therefore all NERR sites must follow these 
procedures. Participating NERR sites may undertake additional procedures to ensure quality data 
collection, but by following the procedures in this SOP, all sites will be capable of collecting quality 
data and will be able to effectively QA/QC the data after collection.  
 
This document is separated into seven sections:  
 
I.  Pre-deployment  
II. Deployment 
III.  Retrieval  
IV.  Post deployment 
V.  SWMP Water Quality Monitoring Calibration Log sheet  
VI.  Viewing and Printing the PC6000 or EcoWatch Graph 
VII.  Probe care and storage 
VIII.  Appendices for troubleshooting and other detailed documents. 

http://nerrs.noaa.gov/Monitoring/welcome.html
http://water.usgs.gov/wicp/acwi/monitoring/ppt/sanjose_0412/Hameedi.pdf
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The SOP is designed to help SWMP Technicians and Research Coordinators carry out the water 
quality data collection at their site, minimize the collection of inaccurate data, and ensure consistent 
operating procedures. As you use this document and the associated tracking sheets, keep notes on what 
changes you would like to see that could streamline the procedure without jeopardizing the quality of 
the data we are collecting. Bring these comments to the annual NERRA Workshop or the NERR 
Technician Training Workshop. If you have any questions or comments about this document, contact 
the CDMO at cdmo@belle.baruch.sc.edu and they will direct you to the appropriate person. 
 
**Safety Note** 
Follow good laboratory practices when handling solutions and equipment. It is especially important to 
wear eye protection and gloves to protect yourself from KCl when changing the DO membrane. 
 
I. PRE-DEPLOYMENT 
 
Before the sonde can be deployed it must be calibrated and several maintenance steps performed.  The 
sonde should be visually inspected for any abnormalities, such as a broken probe or cracked bulkhead. 
A SWMP Water Quality Calibration and Field Log must be completed for each instrument’s 
calibration, deployment, and retrieval procedure (see section V).  
 
Note:  It is a requirement to submit the information to CDMO via the online Deployment Log 
Interface. Reserves may use the hardcopy sheets to record data in the field. If different sheets are 
necessary due to additional parameters, or partner program requirements, customized sheets may be 
used, but the approved online Deployment Logs will be the only versions accepted by CDMO.  
 

A. Probe Calibration Procedures: 
 
During the calibration of the probes NEVER accept any calibrations that display an error message. 
Troubleshoot the cause of the problem, correct it, and recalibrate or replace the probe before deploying 
the instrument. Standards must be active (check expiration date) and fresh for all calibrations. 
Previously used, clean standards may be used to rinse probes but must not be used to calibrate. Discard 
and replace all expired standards. 
 
Calibrations should only be done with a PC, YSI 650 display, or any device that is acting as a terminal 
emulator. The DM610 is a discontinued product that should no longer be used. 
 
All diagnostic parameters (e.g., DO gain and conductivity cell constant) on YSI 6600 sondes can be 
found in the Advanced menu, under Cal Constants. DO charge and pH mV may be turned on and off in 
the Report menu. Users operating the now obsolete YSI-6000 sondes will find similar information in 
the Diagnostics menu. To add headers to the display, change the page length (System menu) to 12 or 
24. This will change how many lines of data are displayed before a new header appears. For those who 
upload the csv file from the sonde, be sure to change page length back to 0 before uploading data or 
headers will transfer with the data.  
 
Recommended probe calibration order:  DO, Depth, Conductivity, pH, Turbidity. 
  
 

mailto:cdmo@belle.baruch.sc.edu
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1. Dissolved Oxygen  (Rapid Pulse type sensor) 
 

a. It is not necessary to replace the dissolved oxygen membrane before each deployment, but it 
should be changed at least every other deployment. If it passes the Membrane Integrity test (see 
below for options), the post-deployment value is within probe specifications, or if any slight 
biofouling can be removed with a fine paintbrush and water, and the probe returns to a stable 
reading, it is up to the Reserve to decide whether to change the membrane. However, change the 
membrane if you see drift during the last deployment or any discoloration or uneven borders on 
either silver anode. Debris, especially plant material that can produce O2, can affect the data.  
 
b. If sondes are deployed for longer than 2 weeks and they are not connected to real-time data 
systems, the data should be examined for signs of DO drift or other anomalies every 2 weeks. This 
is not necessary if site conditions and personnel experience at the Reserve indicate that such a 
review is excessive.  

 
c. Changing the DO membrane—see Appendix A.  
 
Note that it is not necessary to remove the probe from the sonde to replace the membrane or to 
recondition the anodes. Removal of the probe could allow moisture contamination of the 
connectors. Before replacing the membrane, inspect the DO anodes (silver bars on probe face). If 
they are darkened, gray in color, or the edges are no longer distinct, recondition them using the 
6035 kit— see Appendix A.  

 
d. Membrane Integrity test (use 1 of following methods) to check for membrane punctures  
 

1. Using your finger or a pencil eraser, press on the O-ring in several different places. If a 
drop of KCl appears, the membrane must be replaced. You may need a magnifier to see the 
drop.  
 
2. Submerge the sonde in seawater. In Discrete mode, check for DO spikes. Replace the 
membrane if spikes occur.  
 
3. To confirm that the O2 sensor is working, compare the probe output in saturated air vs. 
saturated tap water. Saturated air and saturated tap water should give the same reading. Place 
the sonde in a bucket of saturated tap water for at least 2 minutes or until the temperature has 
equilibrated. A leaking membrane will read about 1% higher in saturated tap water than in 
saturated air. 
 

e. Methods for membrane preparation:  
 

1. If sonde must be redeployed the same day: 
 

a. Discrete run burn-in. In Run menu, start sonde in Discrete mode at 4-second rate.  
 

b. Allow to burn-in for 10 – 15 minutes after changing the membrane to electrically 
stabilize the probe. 
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2. If sonde will be deployed the following day: 
 

a. After calibration, set up the instrument to run the normal sample rate. Wrap the 
lower half of sonde in a tap water-saturated white towel. No water drops should be 
on either the DO membrane or the Temperature probe. Place sonde in a cooler or 
other vented container overnight. Review the data in the morning for stability, then 
recalibrate.  

 
b. Airstone overnight 
Place sonde in 5-gallon bucket of saturated tap water with two airstones powered by 
a small aquarium pump. Set up and allow to run in Unattended mode overnight. 
Review data and recalibrate in the morning.  

 
 

f. Calibrate probe (either White Towel or Calibration Cup methods) – *DO calibration must take 
place less than 24 hours prior to deployment. 
 

1. Sonde must not be in Run mode for at least 5 minutes before calibrating. 
 
2. Record current Barometric Pressure. If BP > 760, DO% calibration will be >100% and 
the opposite for less. If the BP at your site has changed since deployment, the post-
deployment 100% saturation value may not be the same as the calibrated value. 
 
3. Wet towel - wrap a tap-water soaked white towel around sonde guard and secure. Let 
sonde sit for 10 minutes to equilibrate membrane to 100% water-saturated air. 
 
4.  Calibration cup - Set sonde into calibration cup with about 1/8” of water. Do not allow 
water to touch membrane. Do not screw the calibration cup on – leave a space to vent it to 
the atmosphere. Leave for at least 10 minutes. 
 

g. Record the DO charge and gain 
 

1. Enable the DO charge in the Report menu (remember to remove prior to programming). 
 
2. DO charge should be in the range of 25-75.  Counts below this range indicate low 
electrolyte or a tear in the membrane and counts above may be due to oxidation of the 
electrodes.  
 

h. Perform a high/low transmission test. 
  

1. Start Discrete sampling.  
 
2. If the % saturation is at or above 100% and then drifts down (or slightly up) to 100%, 
the probe is functioning properly.  
 
3. If the % saturation is very low or negative and then climbs up, the probe is failing due 
to reverse polarity of the electrodes.  If this happens, the probe is either in dire need of a 
reconditioning or will need to be replaced.  
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4. Record either pass/fail on Calibration Log sheet.  
 
5. Do not deploy the probe if it fails this test. The data will not be valid.  
 

i. YSI General Tips and Suggestions:  
 

• When changing the membrane, clamp sonde upside down in ring stand so it doesn’t 
move. 
 
• If you have a bad DO charge and want to check that it is the probe and not the sonde 
port, remove the probe, go to Report menu. The charge should read -0.8 to 1.2. 
 
• Use 2 mil DO membranes if 1 mil does not last at your site, but it has a slower response 
time so don’t use it for profiling. Membranes must be put on perfectly, but they are better in 
intense fouling conditions. Contact YSI for assistance in determining when to use the 
thicker membranes.  
 
• During calibration, if the sensor reads -99% first, the probe may be dead. To check DO 
port, remove probe from the sonde, look at the DO charge. The charge should range from -
0.8 to +1.2. 
 
• Even if the Discrete sampling interval is set to 1 second, the sonde will only take a 
reading every 4 seconds. Although it looks like a new reading appears every second, it will 
just repeat the first reading 3 times, then take a new reading at 4 seconds. 
 
• Sensors may pass calibration, but if the warm-up curve rises instead of falls, the probe is 
bad. (Note – disregard the first 2 readings. Reading should start high to low on the 3rd 
reading.) 
 
• If DO reading is 400-500% when you recover sonde, but visual inspection shows no 
imperfections on membrane  check for crosstalk with the Conductivity probe. 

 
o Use 50mS standard – immerse DO prove just over tip of O2 electrodes 

 
o Discrete Run = 8 mg/L and conductivity and salinity = 0 as electrode not immersed 

to that level 
 

o Submerge completely over hole – DO should drop to 6 
 

o If it goes up, that is cross-talk 
 

• Regardless of how much solution remains, throw away electrolyte solution when the 2 
packs of membranes in the DO kit are used. 
 

 j.   Recommended ROX Optical Dissolved Oxygen probe one-point calibration: 
   

1. Aerate a 5 gallon bucket ¾ filled with tap water for at least 1 hour prior to calibrating the 
Optical D.O. probe. This will create an air-saturated water environment (hereafter referred 
to as a 100% air-saturated water bath). 
  
2. Place the sonde in the bucket (with pump still running) for at least 15-20 minutes in order 
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to achieve temperature stabilization. Ensure that air bubbles are not streaming directly 
towards the Optical D.O. probe face. Warning: The membrane on the ROX DO probe 
MUST be kept hydrated in either water saturated air or immersed in water when not is use. 
If the membrane is allowed to dry out it will need to be hydrated per the instructions in the 
YSI manual. 
  
3.  Check the sonde (in discrete mode) to ensure temperature stabilization has occurred. 
Note: The ROX DO does not have a burn-in period and can be used in Discrete or 
Unattended applications with the same calibration. No DO warm-up or Auto-Sleep settings 
are required.  
  
4. Begin the Optical D.O. Probe calibration 
  
5. Choose “1-point calibration”. 
  
6. Enter the barometric pressure when prompted and continue calibrating.  Record the DO 
gain just as you would with the rapid pulse probe. NOTE: There is no DO charge option for 
this probe. 
  
7. Return the sonde to the 100% air-saturated water bath upon completion of all 
calibrations. 
  
8. Place the sonde in unattended sampling mode at the normal 15 minute interval. 

 
9. Leave the sonde in the air-saturated water bath until deployment. 

  
10. At deployment time, check the D.O. value (DO %) to ensure the probe is reading 
accurately.  The true reading that the probe should be showing is calculated using the 
following equation: 
  
        BP/7.6 = % Saturation Value    
      (BP = current barometric pressure in mmHG) 
  
11. The calculated and measured DO readings must agree within 1% before deployment. If 
they do not, the probe can be recalibrated while still in Unattended mode. Some drift can 
occur after the initial calibration if the membrane was not fully hydrated. 
 
12.  The probe’s membrane requires annual replacement and is performed by unfastening 
the flat head screws located on the probe face.  Please follow all directions that came with 
the probe provided by YSI.  
 
 

2. Depth/Pressure 
 

Note: in Advanced menu - Sensor, make sure that actual latitude has been correctly set for your 
location. You should only need to change the factory default of 40 one time. Especially in sites 
where large shifts in Barometric Pressure (hurricanes) occur, the highest data accuracy will be 
achieved by correctly setting this parameter. 
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a. During depth calibration, the sonde should be vertical if it is deployed vertically.  Do not 
submerge the sonde in water to avoid introducing an offset. 
 
b. Calibrate in water-saturated air (e.g., wet towel method). 
 
c. CAUTION: When calibrating the 6600 with vented Depth you must use a vented cable during 
the calibration procedure.  Failure to do so will result in a significant error in the water level 
reading. Vented Sondes will be calibrated with an offset of 0.000 meters. 
 
d. FOR NON-VENTED SONDES: Record your local Barometric Pressure in millimeters of Hg, 
from a MET station or other reliable local station. To convert other units to mm Hg, multiply 
inches of Hg by 25.4 or millibars by 0.75. Input the mm Hg in the online Deployment Log or 
Depth/Offset Calculator to determine the correct offset to use for calibration (the charts in 
Appendix E may also be used to determine correct offset). 

 
NOTE:  Reserves located at a ‘significant’ elevation, MUST use the barometric pressure 
reading from their corresponding MET station for this calculation to ensure the most accurate 
depth correction possible.  While this is recommended for everyone, it specifically applies to 
those that use an offset in their Campbell program (following NWS protocols) to adjust 
barometric pressure readings from their MET station to sea level.  Currently those two 
Reserves are OWC and LKS. 

 
 
3. Temperature 

 
a. The Temperature probe does not require calibration.  
 
b. If the Temperature probe fails during the deployment, all data should be considered unusable. 
 
c. YSI Suggestions: 

 
• Check the temperature output with a traceable NIST thermometer before each calibration. 
Accuracy should be +/- 0.15o C plus the stated accuracy of the NIST instrument.  
 

 
4. Salinity / Conductivity 

 
a. For standards, use YSI Conductivity standards, filtered seawater from the local area that has 
been verified by standard and traceable methods or Seabird OR purchase traceable standards from 
a chemical supply company. 
  
b. Pre-rinse with new or clean, used standard, then fill calibration vessel with new standard. 
 
c. Insure probe is completely submerged in standard. Hole in side must be covered and no 
trapped air bubbles in opening. 
 
d. Cell constant in Diagnostics (6000) or Cal Constants (6600) menu. After calibration, it should 
be between 4.55 - 5.55. 
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e. Also note any change between the last calibration and the cell constant of the most recent. A 
probe that suddenly goes out of range usually means either that the standard was contaminated, the 
probe had a trapped air bubble, or the standard did not cover the vent hole on the side of the sensor. 
 
f. If the probe fails during deployment, delete DO mg/L, Salinity, Specific Conductivity, and 
Depth. 
 
g. YSI Suggestions: 

 
• To return a probe to factory calibration, type UNCAL in the calibration screen instead of 
a number. This only affects the sensor you are calibrating. 

 
• Never calibrate with standards < 1.0mS/cm as they are easily contaminated by residual 
DI water and electrical noise. 

 
• Typical “Out of Range” problems are due to errors in entering mS/cm (e.g., entering 
value in microsiemens instead of millisiemens required by sonde), low fluid level, and 
bubbles in cell. 
 

 
5. pH 

 
a. Certified buffer solutions of pH 7, 10, (and 4 depending on anticipated range) are purchased 
pre-made from a scientific supply house. Old solutions can be used for rinsing probes, but guard 
against cross contamination of solutions.  The pH calibration solutions are certified at a 
temperature of 25oC (see bottle label), and calibrations far outside of this range should be avoided. 
 
b. Enable pH mV before calibration in the Report menu.  Remember to remove before 
programming. 
 
c. Note temperature of solution, check for pH value on standard bottle, then record and input on 
screen. For example, Fisher Certified pH 7.0 Buffer values range from 6.98 – 7.05 as the 
temperature ranges between 15 - 35o F. Fisher pH 10 Buffer ranges from 9.93 – 10.12 in the same 
temperature range. 
 
d. If doing a 2- point calibration (minimum required), do pH 7 first to set the zero point, then 
either pH 10 or 4 to set the slopes. For 3-point calibration, do pH 7, then 10, then 4. The 
Temperature probe must be in the solution with the pH standard. 

 
e. After calibration, the pH mV in pH 4 standard is 180 +50mV, in pH 7 is 0 +50mV and pH 10 is 
-180 +50mV. Analog voltages above or below the range may indicate a problem with the sensor or 
the sonde. Note the diagnostic millivolt numbers on Calibration Log sheet. New probes will have 
ISE charges close to 0 and 180. As they age, the mV numbers will usually move to the higher side 
of the tolerance.  

 
f. Calculate the slope (pH 7 mV – pH 10 mV, i.e., +3mv + -177mv = 180). The range is 165 – 
180 (-165 - -180 for pH 7/4). When using the online Deployment Log this calculation is performed 
automatically. Replace the probe if the slope is outside the range. 
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g. YSI Suggestions: 

 
• Probes last 1.5 – 2 years average.  

 
• Don’t store unused pH probes in DI – shortens life 

 
• Sometimes flat EDS probes may be erratic during calibration, but that will not happen in 
the field. Try standing 3-4’ away from the sonde. Also check that the power strip is not too 
close, causing electrical interference. 

 
• If the probe is slow to respond to calibration standards, it may be contaminated with 
bacteria. Recondition probe by soaking for 10-15 minutes in clean water with a few drops of 
commercial detergent. Clean probe tip with cotton swab and rinse.  If response is still slow, 
soak probe for 30-60 minutes in 1M HCl. Soak probe in clean water for 60 minutes to 
remove all traces of HCl. If still slow, soak probe for 60 minutes in 1:1 dilution of chlorine 
bleach. Rinse and soak in clean water for >60 minutes. 

 
• Except for the flat pH probe, there should be no bubbles visible in the glass sensor. Shake 
the probe like a thermometer to force the bubble up into the probe.  
• Calibration solution must cover at least ½” of probe. Allow temperature to stabilize 
(approx. 60 sec) before calibrating. 

 
• To check pH port, do a Resistor Test – use a 10 mOhm resistor, placed into 2 female ends 
on the pH port. Place sonde in Discrete mode, pH mV should be 0 ± 5 mV. Resistor mimics 
pH 7 calibration. DO NOT TOUCH resistor during test!!! 

 
• For port contamination (if does not pass the resistor test) or if corroded – use non-diluted 
distilled white vinegar in the port for 15-20 minutes. Rinse with DI water 3-6 times, let the 
port dry completely and then try probe again. 

 
 
6. Turbidity 

 
a. Do not calibrate in the field as clean surfaces and solutions are required. 

 
b. If using a sonde equipped with EDS, replace brush wiper with a clean non-brush wiper during 
calibration. 

 
c. Approved standards include YSI 6073G (126 NTU), Hach StablCal, diluted Hach 4000 NTU 
formazin, or standards that have been prepared according to the instructions in Standard Methods, 
20th ed. (Section 2130 B).  

 
d. Use the YSI calibration cup only. Minimum distance from probe face to the chamber bottom is 
3 inches. Be especially careful during the zero Turbidity calibration as it is the most critical point. 
The new YSI extended calibration cup was developed so you don’t have to elevate the sonde 3” 
from bottom (part #YSI 116275 – approx. $200 each). 

 
e. Check that the wiper is parked correctly. 
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f. Bubbles over the optics will interfere with the calibration. During Discrete sampling, press 3 to 
start wiper. If bubble is not dislodged, remove calibration cup and replace. 

 
g. Start with 0 NTU standard. Do not aerate - pour slowly down the side of the calibration cup. 

 
h. Two-point turbidity calibrations are required at least monthly and when drift is evident. One-
point (0.0 NTU) calibrations must be done for every deployment. Use the best quality water 
available (e.g., Nanopure).  For 2-point calibrations, use 0 NTU and 126 NTU standards. 

 
i. Replacing the wiper pad is recommended before all deployments. If using EDS, replace pad on 
wiper, and install wiper assembly just prior to deployment. Dirty wipers, pads, or arms cause poor 
data quality. 

 
j. Check that the set screw has been properly tightened against the flat part of the shaft – until it is 
snug.  Overtightening the wiper can strip the threads. 
 

 
Turbidity Zero Calibration 

 
Recent studies have concluded that in many applications it is almost impossible to clean a used 
sonde and its calibration cup to a level that will eliminate contamination of the zero standard.  
In controlled laboratory conditions with new equipment contamination levels of 0.1 ntu’s were 
observed even when extreme precautions were used.  Used equipment even when properly 
cleaned can contaminate the zero standard to levels between 0.2 and 0.6 ntu’s.   
 
Calibrating the sonde to a zero standard that is actually a positive number will result in negative 
field reading if the in-situ environment is cleaner. If you routinely see negative turbidity data 
(<1 ntu) from your deployments this could be the cause. 
  
Using a small offset to account for this condition is NOT acceptable for NERRS SWMP 
data.  SWMP data management protocols already take this small potential error into 
consideration by accepting small negative values and flagging/coding them automatically. 
 
In conditions were very low turbidities are the norm (<5 ntu’s) the customer can improve the 
sensors performance by increasing the sensors measurement time. This is done by increasing 
the “Time Constant” for the turbidity sensor. The default time is 12 seconds, increasing to 24 
seconds will improve stability because of the longer averaging period. A decrease in battery life 
will result with this change. The sonde will take this change into account when it gives you the 
battery life calculation in Unattended Mode. See Advanced menu /Data Filter / Time Constants 
to input the change. 

 
k. YSI Suggestions: 
 

• Calibration values may jump around, but make sure they do not exceed probe 
specifications (± 2 NTU). 
 
• The data filter time can be increased to 24 – 30 seconds to improve stability in low 
turbidity measurements. 
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• Wiper may park 140 – 220o, not exactly at 180 o. 
 
• If you see the wiper reverse direction, it is working, but if it only goes in one direction, it 
needs service. 
 
• To check the probe output, hold a spare wiper or your finger in front of the optics for 12 
seconds. You should see a full scale response. (For Chlorophyll probe, make sure you hold 
the orange wiper in front of the optics.) 
 
• Shelf life of YSI 126 NTU standard is 1 year. 
 
• When calibrating 0 NTU, negative data can result from insufficient distance between the 
probe face and calibration cup bottom.  
 
• If the message “Out of range” appears and you pressed Enter, you need to use the UNCAL 
command.  Choose 1-pt calibration, type the word UNCAL instead of “0” and enter. It will 
reset 0 to the factory default. You can also remove the sensor and put it in the Chlorophyll 
port. This will tell you if the port or the sensor is at fault. 
 
• Be careful with EDS brushes. If they dry in a deformed position, they will no longer be 
effective wipers. 
 
• Do not stretch wiper pad, must have U-shape and must contact probe surface. 
 
• Gently press wiper against probe face until foam pad is compressed to ½ original 
thickness. But, DO NOT let the wiper plastic base touch the probe face – leave a space 
between the probe face and base (business card height). 
 
• DO NOT manually rotate wiper or you could strip the gears. 
 
• When pouring calibrating solution into the cup, avoid errors caused by bubbles by pouring 
slowly down the side. 
 

 
A.            Programming the Sonde 

  
1.      Check clock – set to correct local Standard Time 

  
2.      Note Free Bytes remaining. If you need more memory, delete files in Main Menu – Files - 
Delete all Files. Always check that the files have been successfully uploaded and you can open 
them before you delete them. 

  
3.      Set specifics 

  
a.       Interval – 15 minutes (As of January 1, 2007 15-minute data are reported to the CDMO 

from all sampling stations) 
  
b.      Start Date – current date 
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c.       Start Time – must be Local Standard Time and sampling must start on a quarter hour 
increment.  Regardless of rapid pulse or optical DO probe usage, during set up for 15-
minute programming, the recommended start time is 30 seconds before your first quarter 
hour sample time (e.g. XX:29:30 instead of XX:30:00, XX:14:30 instead of XX:15:00).  

  
        The amount of time each sonde takes to finalize a sample is affected by 

various sensor warm-ups, wiper sequences, sample periods, and sonde 
conditions.  The time is “stamped” when the sample is complete.  As all 
NERR sonde configurations currently take at least 30 seconds to finalize 
samples, this start time will ensure that no sample time stamps fall before the 
desired quarter hour, in particular before midnight (23:59:59, causing them to 
register on the previous date).  It should also keep any sample time stamps 
from entering the next minute and ensure that sample times are reasonably 
accurate when they are corrected to the quarter hour by the CDMO.   

  
        IF your reserve uses the rapid-pulse DO sensor and prefers to continue using a 

start time 60-seconds prior to the desired sample time, you may continue to do 
so.  The 30-second start time is an option that will work for everyone, but is 
not a requirement. 

  
d.      DO warm-up – IF you are using the rapid pulse type DO sensor (not the ROX optical 

DO), you must enter a 60 second warm-up regardless of start time.  To program the one-
time DO warm-up change, go to 8-Advanced, 3-Sensor, 7-DO warm up sec. Change to 
60 seconds.  

  
e.       Duration – 365 days 
  
f.        Data Filename – raw file name, with a DOS restriction of 8 alpha numeric characters 

only 
  
g.       Free Memory – make sure there is enough to record the whole deployment or format 

the flash disk. 
  
h.       Parameters measured - must include: Temperature, Specific Conductance, Salinity, 

Dissolved Oxygen saturation, Dissolved Oxygen concentration, Depth, pH, and 
Turbidity. Collecting battery voltage during the deployment is important as it can be an 
indicator (e.g., flag for moisture in connectors or short circuit trouble). Battery voltage 
data may be submitted to the CDMO, but will not become part of the online database. If 
the battery life is not sufficient for the length of the deployment, change batteries or 
delete files  

  
i.         Batteries - The YSI 6-Series operates best with single-use alkaline batteries. The sonde 

may overestimate battery days if you use generic batteries. If the sonde runs out of 
power during the deployment using generic batteries, it is not the fault of the sonde. Use 
Duracell or Eveready Energizer brands only; do not use RayoVac or NiCad. Individual 
battery cases are sometimes inverted so check the polarity first with a voltmeter. One 
bad battery can cause loss of data within a few days.  

 
YSI Suggestions: 



 14 

♦ Dry thoroughly around battery chamber, unscrew, and remove O-ring.  Wipe with 
KimWipe and Q-Tip to remove debris.  Even small particles will allow water into 
chamber and short out sonde. 

 
♦ Insert new batteries – if refrigerated, prewarm to room temperature to avoid 

condensation. 
 

♦ After opening, inspect both O-rings in chamber hatch for contamination or wear. 
 
♦ Clean O-ring with soap and water only. Be careful not to stretch O-rings. Nearby plastic 

can be cleaned with soap and water. 
 
♦ Replace O-ring and apply thin layer of Teflon grease (see Dow Corning 3452 above) — 

too much may prevent a tight seal.  
 
♦ Replace battery chamber hatch. Press hatch with equal pressure from 2 fingers – make 

sure hatch is flush before tightening & don’t over tighten or will deform sidewall (screws 
are difficult to turn). Also add some Teflon grease to hatch screw threads to decease 
friction. 

 
♦ Rusty set screws in the wiper can be replaced with 4-40 American thread 1/8”, either 

brass or 316 stainless steel.  
 
♦ Use only 3452 Dow Corning grease for O-rings available from Polysi,, Tel  440 - 937 – 

7777,  email them at customerservice@polysi.com. Part number is DC 3452 for a 57 
gm (2 ounce) tube that sells for $37.00. The grease can also be purchased from YSI 
directly.  The part # is 601205 for a 2cc tube that sells for $6.00. 

 
♦ Allow the sonde to record at least 2 data points before deployment and after retrieval to 

get the calibration data in the record for diagnostic purposes.  
 

♦ Leave the sonde running in an aerated bucket until deployment. 
 

4.  YSI Suggestions to increase sonde performance: 
 

• Protect sensors from fouling. The EDS brush does not protect the conductivity sensor. 
Turbidity and pH can be affected by fouling even though the sensor surface looks clean. 
 
• To prevent unwanted biological activity – use anti-fouling paint if your Reserve allows 
it. Suggested source – Petit Paint Co. – Trinidad SR (slime reduction) is an epoxy-based 
paint that will not rub off. Or Interlux Paint Co Ultra.  Mix paint well as copper will settle to 
bottom. Two thin coats applied with a small artist brush are better than one thick coat. Do 
not use ablative paint. Paint probes as directed in YSI manual., then spray Interlux Trilux 
Prop and Drive Spray Paint.  Cover sonde guard threads with masking tape. Spray protective 
mesh also. You can also use Preval sprayer filled with thinned paint. For optical probe 
wipers, paint only the exterior and side surfaces. If you paint the bottom, the sensor may not 
detect the edges so will not know where to park. For the ABS or PVC tubes, paint at least 
once per year.  If the holes drilled for better water flow are covered by biological growth, 
you are only measuring the microenvironment. Do not paint the sonde body – instead, wrap 

mailto:customerservice@polysi.com
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it with plastic wrap, secured with rubber bands or tape.  Make sure to make openings over 
the depth ports. For more information, see the YSI manual.   
 
• Prevent small animals and detritus from entering the sonde guard - use a plastic mesh 
0.25 inch (such as Aquatic Ecosystems N 1170) around guard. Wrap it around the guard 1.25 
times and secure with a cable tie or rubber band.  
 
• To attach the PVC or ABS tube to a piling or other structure, use only stainless steel 
hose clamps and drive screws (check with a magnet). 
• Protect sensors from in-situ hazards such as floating logs 
 
• If you remove probes from sonde to paint, clean, or to put on a new DO membrane, use 
a probe holder. Make probe holders by using a 0.5” wood bit in a 2 x 4 for non-optical 
probes, and a 1” bit for optical probes. 
 
• If removing sensors, hold sonde in horizontal position to lessen chance of water 
entering port. 
 
• When replacing sensors, optical probe nuts must be tightened securely. Finger tighten 
first, then use YSI tool provided to snug, then 1/8 - ¼ turn more. Other probes should be 
snug-tightened only, as they are friction fit and will not be more waterproof if tighter. 
 
• Remove all traces of fouling with soap (recommended – Dawn detergent) and water or 
Barnacle Buster, which is sprayed on the sensor, then brushed off. 
 

 
II. DEPLOYMENT 
 
1. The NERRS Data Management Committee strongly recommends using the same sonde type at 

each location.  If you have 2 EXO sondes, they should be rotated at the same station.  If you 
do not have enough sondes to dedicate a specific type to each station, you may alternate but 
must document the sonde type used for each deployment in your metadata. 
 

2. When transporting the sondes, a tap-water-soaked white towel must be wrapped around each 
sonde.  This is to be done during both deployment and upon retrieval.  The wet towels reduce 
shock and vibration damage and ensure a saturated environment for the oxygen probe during 
transport.  This task is MANDATORY to improve the oxygen data we are collecting. If there 
are extenuating circumstances DMC may approve another method for transport.  

 
3. Sondes should be transported in a cooler of sufficient size to allow them to lie horizontal 

across the bottom. Suggested size is 28” x 15” x 14” for up to 4 sondes. 
 
4. All sondes are to be deployed so that the probes stay submerged at low tides and are at a fixed 

distance off the bottom to allow for tidal and flow amplitude measurements. Suggested 
methods include a perforated PVC (or other plastic) tube attached to a pile of bridge abutment 
or a steel cage resting on the bottom (be sure probes are 0.25 to 0.5 meter off bottom). If you 
use a perforated tube, this tube must be periodically inspected for fouling and cleaned.  

 
5. The length of time the instrument is deployed is dependent on the rate of fouling at your site. 
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This will range from less than a week to up to a maximum of four weeks. 
 
6. Independent, paired field data readings are required at all sonde retrievals/deployments. 

Ideally, use a hand-held meter, Winkler titration, or other properly calibrated instrument to 
collect this data alongside the deployed sonde for its last reading and the newly deployed 
sonde for its first reading.   At a minimum, you must take an independent paired reading with 
the freshly calibrated sonde against the deployed sonde before replacing. Record the data from 
the independent instrument in the Field Log with one log following each sonde through its 
deployment.  

 
7. ABS or PVC deployment tubes 

a. Service tubes every year. 
b. To check on the integrity of the installation tube, deploy a second sonde outside the tube 
and at the same depth. Compare the data from the two sondes.  If the tube is fouled, the sonde 
inside will only be recording the microcosm of the pipe, not the water itself. 

 
 
III. RETRIEVAL 
 
Retrieve the sonde from the water and visually examine it and the probes for fouling and damage. Note 
fouling type and amount on Field Log (see Section II). Note field data on Field Log. Gently clean the 
sonde of debris, wrap it in a tap-water saturated white towel and place it in a secure container, or DMC 
approved transport method, that will prevent any severe vibrations to the unit during transportation. 
 
IV. POST DEPLOYMENT 
 

A. Post Deployment Calibration Check 
This check notes any changes or drift of the probes during the deployment.  It is important for 
data users to know if the data were affected by biofouling, wear and tear, or other problems. 
Use 1 or 2-point calibrations depending on parameter. 
 
 Ideally the post calibration check will occur within 24 hours of retrieval, if not, it is very 
important to at least make a visual inspection of the conductivity cells and note (or photo 
document) any visible fouling so that fouling related drift can be documented.  The bubbles 
and currents of a saturated water bath can dislodge material and significantly impact the drift 
seen at post calibration. 

 
1. Shut off unattended mode unless the instrument cannot be post calibrated on the day of 

recovery. If that is the case, leave the sonde in unattended mode in a pail of saturated tapwater.  
Note that some fouling may be altered by fresh water so note fouling presence prior to 
immersing sonde in tap water.  Do not let the sonde dry out. 

 
2. Check the calibration of Dissolved Oxygen and Depth (sonde is still wrapped in white 

towel following retrieval). 
 

a. Allow Temperature to stabilize for at least 1 hour after retrieval.  
 
b. Open Quick View File and record the last two DO% readings as post-deployment 
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values. You may also place the sonde in a calibration cup with a wet sponge, allow 
adequate time for the air to become saturated and temperature to stabilize (15 minutes to 2 
hours depending on sonde temperature), and record the percent saturation.  

 
c.  VENTED SONDES: Record Depth reading in air – from last Quick View File record. 

This allows you to determine if there is any drift in the Depth readings. 
 
d. NON-VENTED SONDES: Record Depth reading in air and the current Barometric 

Pressure – from last Quick View File record. Input the current Barometric pressure in the 
Calibration Log to determine the correct offset (or use the tables in Appendix E). 
Compare the current depth reading to the offset to determine if there is any drift in the 
depth readings. 

 
3. Remove sonde guard and record type and amount of fouling on probes. It is highly 

recommended that digital photographs of fouling presence with the sensor guard on and then 
off be taken. The photos can be kept with the data file. 

 
4. Check calibration of Conductivity and pH probes before cleaning. 
 

a. Rinse each probe in the calibration standard (clean, previously used standard is 
acceptable) 

 
b. Use fresh calibration standard in Discrete sample mode. A 2-point post calibration 

check is required for pH. (Note: never use previously used standards for the primary 
calibrations.) 

 
c. The recommended procedure is: used first standard rinse, new first standard, then rinse 

with tap water, used second standard rinse, new second standard. 
 
d. Record pH millivolt values on the Calibration Log for Sensor diagnostics. 
 

5. In Quick View File, check for extra headers and remove before uploading data. Also set 
page length to 0. Do Quick Upload – both .dat (PC6000) and .csv (comma delimited) files. 
(Can also export csv from EcoWatch file but make sure parameters are in the correct order. 
Page length does not need to be set to 0). Graph data to look for problems.  

 
6. Examine post-deployment values and graph to look for biofouling or probe problems. 

Troubleshoot if necessary. 
 
7. Check Turbidity probe calibration after partial cleaning (to prevent contamination of the 0 

NTU standard). Balance the level of cleaning with the necessity of getting the true post-cal 
value for the probe. It is critical that if the 126 NTU calibration value is in error, previous data 
must be reviewed for accuracy. 

 
a. Remove turbidity EDS brush and replace with regular wiper.  
 
b. Clean lower half of turbidity and/or chlorophyll probes. 
 
c. Make sure wiper parks opposite optical port. 
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d. It is up to the individual Reserve to determine if 1- or 2-pt post calibrations are done. 
 

B. Probe Cleaning 
Once the post deployment calibration check is completed the sonde body and probes should be 
completely cleaned.  Remove the sonde guard and clean all of the sensors according to the 
instructions in the YSI 6-Series Operations Manual. 

  
a. Depth – 6600 - Use the 10 ml syringe provided by YSI.  Fill with tap water and insert tip 

into Depth port. Repeat several times or until rinse water is clear.  Turn sonde over and repeat 
on other port.  Note fouling on log sheet. 

 
b. YSI Suggestions: 

• Use Dawn detergent and soft paintbrush to clean debris.   
 
• Any fouling such as barnacles in the conductivity cell, that may have affected the data, 
should be photodocumented and recorded in the metadata. It is important to understand 
your data so you can determine if data are compromised and if you can salvage parts of the 
record. 

 
• Do not remove sensors unless necessary. If removing a sensor from the sonde, cap over 
the sonde port immediately to keep water out.  Also, cap the connection end of the probe. 

 
• Keep sonde horizontal always as less likely that moisture will be sucked into 
connections. 

 
• Wet Conductivity chamber with clean water and insert small YSI brush several times 
into the sides of the conductivity cavity.  Rinse with water.  

 
• If pH probe has exposed glass bubble, can use dental floss or soft toothbrush to gently 
clean crevice.  

 
• Remove brushes from optic probes.  

 
• Use a fine-bristled paintbrush to clean probe faces and plastic scrubbers or brushes to 
remove accumulated debris. Rinse well with tap water.  

 
• Clean conductivity ports with small brush provided by YSI.  

 
 
V.  YSI 6-Series SWMP Water Quality Monitoring Calibration and Field Logs 
 
The Calibration and Field Logs must be filled out with every instrument deployment.  These sheets 
will aid in data QA/QC procedures and help identify faulty equipment.  After completion, these sheets, 
along with the EcoWatch graph (section VI) should be reviewed by the NERR staff in charge of 
SWMP at the site (in most cases this will be the Research Coordinator).  Careful review of these 
documents is vitally important to NERR staff in identifying anomalous data and faulty sondes/probes. 
Only the approved SWMP Calibration and Field Logs are to be electronically submitted to the CDMO 
by April 15th, the Water Quality submission due date, of the following year. 
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VI. VIEWING and PRINTING the EcoWatch GRAPHS 
 
The final step in data collection is to view and print the EcoWatch graph to look for patterns and 
outliers that can identify faulty probes and instruments (see Appendix C of the CDMO Operations 
Manual). This graph should be kept with the corresponding Calibration and Field Logs.   
 
CAUTION:  In EcoWatch, clip any data recorded before deployment and after retrieval. Add 
parameters from the Setup, Parameters menu. Do not use default scales as they can mask data 
problems.  Bracket the in situ recording these programs and can mask a problem with the data set if 
you assume a linear scale from 0 (zero) to the probes acceptable maximum measurement. 
 
 
VII. PROBE CARE AND STORAGE 
 
Most of the probes, except Conductivity, have a limited shelf life so do not purchase replacements too 
far in advance. The procedure for storage of probes is different for short-term (1 month or less) and 
long-term (greater than 1 month). 
 

1. Short-term Storage 
 
For short term storage, it is important to keep the probes moist but not immersed in water.  Keep 
probes attached to the sonde and place the sonde in approx. 0.5 in of tap water (not distilled) in the 
sealed calibration cup. 
 
For sondes with level sensors, see YSI manual for storage instructions. 
 

2. Long-term Storage 
 
Dissolved Oxygen probes should be stored with membrane and electrolyte in place. Place the DO 
probe in a beaker filled with water and covered with Parafilm. Protect the connection port by covering 
it with the black plastic cap that was shipped with the probe. The DO probe is initially shipped dry but 
once the anodes are charged with KCl, they must be kept wet. 
 
The pH probe should be removed from the sonde and stored with the pH storage cap containing 2-4 
molar KCL or buffer (check manufacturers specifications).   
 
No special precautions are necessary for the Depth probes.  
 
Remove Turbidity wipers and brushes prior to storage. Store the probe dry in air and cover the optical 
surface with a cap to prevent scratching. 
 
Clean conductivity sensors and store them either dry or wet. If they are in contact with solution, it 
should not be corrosive. 
 
For sondes, remove batteries prior to storage. Plug ports of any missing sensors. 
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VIII. APPENDICES 
 

A. Installing the DO membrane 
B. Calibrating DO 
C. Troubleshooting DO 
D. EDS Manual Supplement 
E. Depth Offsets 
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Appendix A 
 

Installing the DO Membrane 
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Appendix B.  CALIBRATION TIPS - DISSOLVED OXYGEN 
 
A. UNATTENDED MONITORING PREPARATION 
 
1. Inspect the DO probe anodes (silver bars on probe face). If they are darkened, gray in color, or the 

edges are no longer distinct, recondition them using the 6035 kit.  
 

a. Use the 12 µm sanding disks 4-5 times in each direction. Do not reuse the disks.  
b. Rinse the probe tip 3 times with DI water, then 3 times with YSI KCl electrolyte to 
remove sanding particles before installing the membrane.  
c. If the KCl solution was just hydrated or was inadvertently shaken, air bubbles can be 
trapped under the membrane.  
d. The O-ring should be difficult to put on or else it will be too loose and may allow 
crosstalk with the conductivity probe.  
e. Change the O-ring with each new membrane packet. 

 
2. Install a new membrane, making sure that it is tightly stretched and wrinkle free.  CAUTION:  If 

you remove the DO probe from the sonde, be sure to inspect the probe port for moisture.  Remove 
any moisture droplets from the connector area.  Also verify that the probe is clean and dry with a 
small amount of Teflon grease applied to the O-ring before it is reassembled.  Note:  DO 
membranes will be slightly unstable during the first 3 to 6 hours after they are installed; it is 
suggested that the final calibration of the DO sensor take place after this time period.  

 
3. Go to the sondes “Report” menu and enable the “DO Charge”.  Now go to the “Run” menu and 

start the sonde in the “Discrete Run” mode at a 4 second rate, allow the sonde to run (burn in) for 
10 minutes.  Record the DO Charge after about 5 minutes.  The number should be 50 +/- 25. 

 
4. After the burn-in is complete, go to the Advanced menu and confirm that the RS-232 auto sleep 

function is enabled.  If the sonde is to be connected to an SDI-12 data logger then the SDI-12 auto 
sleep must be enabled as well.  Wait 60 seconds before proceeding to Step 5. 

 
5. Start the probe in the “Discrete Run” mode at a 4 second rate and record the first 10 DO % 

numbers on paper. The numbers must start at a high number and drop with each four-second 
sample, example: 110, 105, 102, 101.5, 101.1, 101.0, 100.8, 100.4, 100.3, 100.1.  It does not matter 
if the numbers do not reach 100%, it is only important that they have the same high to low trend  If 
you have a probe that starts at a low number and steadily climbs upwards then the sensor has a 
problem and must be rejected.  Note: Initial power up can corrupt the first two DO % samples; 
disregard any low numbers that appear in this position.      

 
6. The probe is now ready to be calibrated.  Set the sonde into the calibration cup with approximately 

1/8 inch of water or wrap in wet towel, do not allow water to touch the membrane, insure that at 
least 60 seconds have elapsed from Step 5.  The sonde should also sit in the calibration cup or wet 
towel for 10 minutes to allow the air to saturate.  Calibrate the sonde in DO %, be sure to enter 
your local barometric pressure in mm Hg.  
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7. When the calibration is completed go to the sondes “Advanced Menu” and then to the “Cal 
Constants” and record the “DO Gain”.  The gain should be 1.0 with a Range of 0.7 to 1.4.  The 
probe should be now be successfully calibrated and ready to prepare for the unattended study.  Like 
with the other parameters any warning messages displayed by the sonde during the calibration are a 
cause for concern and must be investigated before deploying the sonde. 
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Appendix C.  TROUBLE-SHOOTING YSI DO SENSORS 
 
The Rapid Pulse DO sensor used in all 6-series instruments can be easily bench tested when a problem 
is suspected.  You are already aware at this point what the basic tests are:  DO Charge, DO Gain and 
the High to Low probe warm-up test. When a problem is discovered we want to be sure that we 
understand the fault and isolate it. Is it the probe, or the sonde? The tests below will take you through 
the actions necessary to determine where the problem is located. 
 
High DO Charge 
The first step is to isolate the problem.  Remove the DO probe from the sonde and confirm that the 
charge drops to a number that is in the range of   - 0.8 to +1.2.  A number greater than this value would 
indicate that the DO port is contaminated or wet.  See the Cleaning Instructions at the end of the 
section for corrective action. 
 
If the DO charge measured on the sonde (sensor removed) is within the acceptable range, then the 
problem is in the probe.  Remove the membrane and electrolyte from the sensor, rinse the probe tip 
well with DI water, and dry with a Kimwipe.  Now reinstall the sensor and re-test.  If the charge 
remains outside the range, then the probe has internal leakage or contamination.  You can try soaking 
the probe per the Cleaning Instructions, but if this is not successful and reconditioning with the 6035 
Reconditioning Kit does not fix the problem, then probe must be replaced. 
 
Hi/Low DO Warm-up Failure 
The Rapid Pulse DO sensors like other Clarke DO probes must warm-up correctly for proper 
operation.  Failure of the probe to pass the Hi/Low warm-up test is grounds for probe rejection. When 
conducting the Hi/Low test remember that the RS-232 Auto-Sleep function (in the sondes Advanced 
menu) must be Enabled. Also remember that the first two sonde readings taken at a 4 -second discrete 
sample rate can be discounted because they can be unstable when the circuitry is first turned on after a 
60-second idle period. 
 
Examples 
Good Test -44.0%, -44.0 % 99.2, 97.1, 95.3, 94.4, 93.0, 92.9, 92.8 
Bad Test  30.9, 30.9, 49.2, 54.9, 57.5, 59.7, 61.2, 62.5, 65.7, 66.9 
 
The first step in isolating the cause of a bad DO warm-up is to test the sonde without the DO probe 
installed (like troubleshooting for a High DO charge). With the probe removed the DO Charge should 
be between -0.8 and +1.2.  If the charge is greater, clean both the probe and sonde bulkhead connector 
per the port Cleaning Instructions.  After cleaning retest the sonde and probe after running the DO 
probe for 15 minutes in Discrete mode. Let the sonde sit idle for at least 60 seconds before beginning 
the Hi to Low warm-up test. If you are unsuccessful with the cleaning procedure and the probes still 
fails the DO warm-up test, then the probe must be rejected.  Contact YSI customer support for further 
instructions. 

 
High or Low DO Gain (Range -0.7 to +1.4) 
The DO Gain number is a multiplier. It is usually out of tolerance when the DO charge or the Hi/Low 
warm-up fails.  Corrective actions would involve the same procedures used for the charge and warm-
up.  
 
How to Test for Membrane Punctures Before Deployment 
The easiest way to test for membrane punctures is to use a 1,000 ml beaker of saturated tap water. 
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After calibrating the sonde in the wet towel or saturated air, run the sonde in Discrete mode in 
saturated air and record the value when stable.  It will read less than 100% if the sonde was calibrated 
for Unattended Mode use.  Now place the instrument in the beaker and watch the DO% - if it read 98.2 
% in saturated air and the readings go up by one or two percent, then the membrane is compromised.  
The leak could be a pinhole in the Teflon or a loose fitting O-ring. Replace both when a leak is found. 
A small aquarium pump with an air-stone will be required to saturate the water in the beaker.  Give the 
pump 30 minutes to saturate your tap water. 

 
Port and Probe Cleaning Procedure 
To remove contamination which can include grease, saltwater electrolyte and calibration reagents the 
probes and sonde can be submerged in hot tap water which has had dishwashing soap (with a degreaser 
- like Dawn detergent) added. The temperature should around 35 to 40 deg C.  The soapy water mix 
must be pumped into the open sonde ports and probe connector to be effective. Using a lab rinse bottle 
filled with water will help flush out the ports.  Soak the probe and sonde connectors affected for one 
hour.  Rinse thoroughly with DI water after the soak and allow to air dry overnight after the majority of 
water has been shaken or blown out.   
 
If grease contamination is severe, a spray degreasing agent sold in automotive stores can be used.  
Wear safety goggles and follow all the manufacturer’s precautions when working with these cleaning 
products. 
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Appendix D 

 YSI 6-Series Manual Supplement 
 
 

Configuration and Deployment Instructions for 

YSI Model 6600EDS Sondes 
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1. Introduction 

 
1.1 About the 6600EDS 
 
The 6600EDS™ (“Extended Deployment System”) was developed in response to customer requests 
for an instrument that could accurately measure dissolved oxygen (“DO”) in moderate to severe 
fouling environments for extended periods of time. The 6600EDS is equipped with the same Rapid 
Pulse™ DO probe that is used in all YSI 6-Series sondes. However, the sensor configuration of the 
6600EDS differs from that of the standard 6600 in two ways. First, because of its unique design, the 
6600EDS does not allow for the option of utilizing Ion-Selective Electrode (“ISE”) probe types. 
Second, the 6600EDS is designed to utilize the YSI 6136 turbidity probe along with a specially 
designed wiper. In addition to cleaning the optics of the 6136 turbidity probe, the 6600EDS wiper is 
also equipped with a brush that mechanically cleans the faces of the DO and pH probes prior to each 
sample. This special wiping feature, coupled with the benefits of our patented Rapid Pulse™ DO 
probe, provides the user with a sonde that will outperform all other multi-parameter instruments in 
fouling-expected fresh or salt water deployments. 

2. Preparing the 6600EDS for Use 

 

2.1 Probe Installation 
 
The process of installing probes into the 6600EDS sonde is essentially the same as the process of doing so for YSI’s 
standard 6600 sonde; the primary difference between the two sondes is that the probes are located in slightly different 
locations on the 6600EDS. Refer to Figure 1. for the correct location of the probes on the 6600EDS sonde.  
 

 

Figure 1. Installed 6600EDS Probes 

 
Caution! The 6600EDS sonde design intentionally exposes the fragile end of the pH probe so 
that the wiper can clean it. Therefore, this design requires that the user pay close attention to the 

DO Probe 

Chlorophyll Probe 

pH Probe 

Turbidity Probe 

Temperature/Conductivity Probe 
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glass bulb of the pH probe EVERY time the probe guard is installed or removed, the calibration 
cup is installed or removed, and when the probes are being calibrated. Any hard surface that 
contacts the glass bulb of the pH probe could cause damage that is not covered by the warranty. 
As for all YSI Rapid Pulse DO instruments, the user should also take extreme care not to impact 
the DO membrane when installing or removing calibration cups or probe guards. Always pay 
strict attention to the safety of the probes when servicing or calibrating your sonde! See section 
3.3 for information as to how you can further protect your probes during deployment.  
 
 
2.2 Wiper Installation and Care 
 
Warning! Manually rotating the wiper after installation onto the shaft of the probe will cause 
gear damage that is not covered by the probe warranty! Allow the sonde software to position the 
wiper automatically. Remove the battery lid of the sonde to reset the probe’s wiper parking 
system.  
 

Installing the 6600EDS Wiper Assembly 

 
Install the 6136 turbidity probe into the center optical port of the 6600EDS bulkhead in accordance 
with the directions supplied with the probe. Remove the standard wiper that was supplied with the 
6136 probe and save it for future use. Install the new wiper/brush assembly onto the 6136 probe, 
positioned so that the setscrew contacts the “flat” face cut into drive shaft. Gently press the wiper 
against the face of the probe so that the white foam pad is compressed to roughly one half of its 
original thickness and then tighten the setscrew using the supplied .035” hex wrench.  
 

Caution! It is important that the plastic body of the wiper body does not make contact with the 
probe face; only the wiper pad should do so. Also, DO NOT over tighten the setscrew. Doing so 
could strip the threads within the wiper and render it unusable.  
 

When a new pad has been installed, a gap of 0.020” (0.5mm) between the plastic body of the wiper and 
the face of the probe is typical (and ideal). Please, do not manually rotate the wiper after you have 
installed it onto the shaft of your 6136 probe. Refer to Figure 2. for the correct orientation of the 
installed wiper.  
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Figure 2. Properly Installed 6600EDS Wiper 

 

Wiper Pad Maintenance 
 
The effectiveness of the wiper in maintaining a clean optical surface will eventually be compromised, 
the rate being dependent on the water under investigation and the number of wipe-cycles carried out. 
Periodic inspection of the wiper pad is recommended in order to determine if the pad material is 
deteriorating or is impregnated with material resulting from biofouling. In addition, as a precaution, 
changing the wiper pad prior to each long-term deployment is also recommended. Your 6600EDS 
sonde came equipped with a YSI 6144 kit containing twenty spare wiper pads for this purpose. Please 
note that replacement of the wiper pad with a substitute material could result in damage to your probe 
not covered by the warranty. Please also note that the wiper pad strips have only ONE side that is 
usable. The wiper pads have a Mylar backing on one side and the on opposite side is the soft pad 
material that is to make contact with the probe face. Alternately, if you do not wish to change your 
wiper pad, you can purchase a YSI 6628 Kit that contains two completely new wiper assemblies, each 
of which comes with a new pad and setscrew preinstalled. 

Wiper Brush Maintenance 

 
The 6600EDS wiper also has a brush that cleans the faces of the DO, pH and temperature/conductivity 
probes. The brush will require some periodic cleaning and maintenance. To avoid early replacement, 
please follow these guidelines: 
 

(a) When the sonde is removed from the water, always inspect the brush and make sure that the bristles are 
close together and not bent or lying over. If allowed to dry in a bent position, the bristles will take on 
this setting permanently and their ability to clean the probes will be compromised. 

 
(b) At the end of each deployment, use a toothbrush to comb the bristles out and remove any accumulated 

fouling or sediment buildup. Then rinse the wiper and brush with clean fresh water. 
 

(c) ALWAYS remove the wiper/brush assembly when doing a turbidity calibration! Only the original wiper 
that came with your 6136 probe should be used for calibrations. Otherwise, sediment trapped in the 
brush will likely contaminate your 0 NTU standard when the wiper is activated. 

 
 

Wiper/Brush 

 

 
 

 

 
 

Ideal Orientation 

of Wiper/Brush 
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(d) If the bristles are allowed to completely dry out after a deployment they will become rigid and 

somewhat unbendable. In such a condition, the probe’s motor may not have the ability move the brush 
over the second optical probe, when installed. Therefore, to insure that the wiper’s operation will 
resume normally, submerge the brush in clean fresh water and manually loosen the bristles before 
reinstalling and using it again. 

 

2.3 Using Anti-fouling Paint on 6600EDS Components 
 
Warning! The use of anti-fouling paint products on any part of a sonde, probe, or a combination 
therefore is entirely at the discretion of the owner and/or user of said equipment. YSI, Inc. will in 
no way be held responsible or liable for sondes, probes, or other instruments that may become 
damaged as a result of the application of anti-fouling paint products. Please proceed with caution 
if you choose to do so. 
 

Please note that the 6600EDS can be deployed without any additions or modifications. However, when 
deployment is to take place in very severe fouling environments, the application of anti-fouling paint to 
the probe area of the sonde can increase the in-situ time and effectively minimize service and cleaning 
time between deployments. A preferred type of paint to use is Interlux brand Micron-Extra™, which is 
an ablative copper-based anti-fouling paint. Regardless of which type of anti-fouling paint is chosen 
for use, it should be applied using a small artist’s brush or another type of small paintbrush. When 
applied correctly, the anti-fouling paint will protect the sonde and probes from the build-up of 
barnacles, slime, and weeds. Furthermore, when the sonde is recovered from the site of deployment, 
any slime or algae buildup on the probes can be simply removed with a small brush. The following 
instructions will assist you in the process of applying anti-fouling paint to your 6600EDS sonde and 
components. 

 

6600EDS Sonde Body 
 

Painting the pressure case (body) of the instrument is not recommended. Instead of using paint, wrap 
the pressure case in Saran Wrap™, or another similar product, and secure it with plastic electrical tape. 
In doing so, the growth of undesirable animal and plant life will still occur but it will be easily 
removable by simply unwrapping the sonde and replacing the plastic wrap. If the sonde is equipped 
with a depth sensor you will need to make two holes in the plastic wrap to allow water to enter the 
depth port. These holes are located just below the pressure case, in line with the socket cap screws that 
secure the depth sensor module to the sonde. The battery compartment endcap assembly can be painted 
with two thin coats of paint. However, avoid getting paint on any of the stainless steel hardware or the 
sonde connector and do not allow paint to get in-between the edge of the battery compartment cover 
and the battery compartment’s opening. 
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6600EDS Probe Guard 
 
The probe guard will require two thin coats of paint; applied on both its inside and outside surfaces. 
However, the paint must not be allowed to get on the threads of the guard or it will not correctly attach 
to the sonde. Masking tape should be used to properly protect the threads from being inadvertently 
painted. The use of a Preval brand paint-sprayer (available at marine supply stores and automotive 
stores) will greatly simplify this process. Clear anti-fouling paint in a spray form can also be used to 
paint the probe guard. Two preferred brands of clear anti-fouling paint are Interlux’s Micron 33™ and 
Tempo’s model 6993™. 
 
6600EDS Bulkhead 
 
The bulkhead area of the sonde will also benefit from two thin coats of paint. Apply the paint to the 
areas around the probe ports, covering all surfaces. Do not allow any paint to get on the threads of the 
bulkhead or into the probe ports. Refer to Figure 3. for an example of a properly painted bulkhead. 
 

 
 

Figure 3. 6600EDS Bulkhead Painted with Anti-fouling Paint 
 
6562 DO Probe 
 
Paint the 6562 DO probe above the stainless steel nut to a point approximately 1/8 inch below the o-
ring that secures the membrane. Do not allow the paint to get on the stainless steel nut or on the shaft 
that retains the nut on the probe body. The application of two thin coats of paint is recommended. 
Refer to Figure 4. for an example of a properly painted 6562 DO probe. 

 
 

Figure 4. 6562 DO Probe Painted with Anti-fouling Paint 
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6566 pH Probe 
 
The 6566 pH probe should be painted in a manner similar to that of the 6562 DO probe: Apply the 
paint above the stainless steel nut, keeping the edge of the painted area approximately 1/8 inch below 
the bulb-end of the probe. Do not allow the paint to get on the stainless steel nut or on the shaft that 
retains the nut on the probe body. Again, the application of two thin coats of paint is recommended. 
Refer to Figure 5. for an example of a properly painted 6566 pH probe. 
 
Caution! DO NOT get any paint on the pH junction (white area at the top of the probe) or the 
glass bulb! 

 

 
 

Figure 5. 6566 pH Probe Painted with Anti-fouling Paint 
 
6560 Temperature/Conductivity Probe 
 
The process of painting the 6560 temperature/conductivity probe will be slightly more tedious than the 
processes for doing so to the other probes. However, doing so properly holds the potential to save 
much time and work during the monitoring season. The outer body of the probe should be painted from 
above the stainless steel nut to the top of the probe. However, do not allow the paint to get on the 
stainless steel nut or on the shaft that retains the nut on the probe body. Also, do not allow the paint to 
touch the temperature probe. A thin coat of paint should also be applied to the inside of the hole that is 
on the side of the probe body. 
 
Warning! DO NOT allow paint to run or drip onto the conductivity electrodes within the two 
small holes of the conductivity cell! If paint should get onto the electrodes, the probe will 
malfunction! 
 
The last step is to paint the inside of the conductivity cell itself. Again, extreme care must be taken not 
to get paint on the electrodes themselves! A thin coat of paint should be applied onto the inner wall of 
the two small holes that comprise the conductivity cell. However, painting the inside of the 
conductivity cell will slightly change the volume of the cell and thereby negate any previous 
calibration. Therefore, after you have completed painting the conductivity cell of your probe, it will 
need to be recalibrated so that the cell constant is reflective of the fact that paint has been applied 
within the cell. Once the first coat of paint has dried, a second thin coat should be applied to all of the 
aforementioned areas of the probe. Refer to Figure 6. for an example of a properly painted 6560 
temperature/conductivity probe. 
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Figure 6. 6560 Temperature/Conductivity Probe Painted with Anti-fouling Paint 
6136 Turbidity Probe 
 
The body of the 6136 turbidity probe should be painted from a point just above the stainless steel nut 
to approximately 1/8 inch below the face of the probe. However, you must be very careful to keep the 
paint off of the face of the probe and off of the shaft that retains the stainless steel nut on the probe 
body. The wiper assembly will also benefit from a thin layer of paint applied to its side and top 
surfaces. However, paint MUST NOT be applied to the bottom surfaces of the wiper (the surfaces that 
face the probe), or anywhere on the wiper’s brush. Also, avoid painting the wiper’s stainless steel set 
screw. The application of two thin coats of paint is recommended. Refer to Figure 7. for an example of 
a properly painted 6136 turbidity probe. 
 

 
 

Figure 7. 6136 Turbidity Probe Painted with Anti-fouling Paint 
 
6025 Chlorophyll Probe 
 
If a 6025 chlorophyll probe is to be used within your sonde, it should be painted by following the same 
procedure and guidelines described above for the 6136 turbidity probe. However, please see the 
warning below: 
 
Warning! DO NOT paint the wiper of the 6025 chlorophyll probe! The florescent color of the 
wiper must be visible to the optics for proper wiper parking! 
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3. Deployment Instructions 
 
3.1 Calibration 
 
The process of calibration for the 6600EDS sonde is identical to that of YSI’s standard 6600 sonde. 
Refer to the YSI 6-Series Manual that was included with your 6600EDS for calibration and software 
setup instructions. Though the 6600EDS will be calibrated in accordance with the directions found in 
the YSI 6-Series Manual, please pay special attention to the 6136 turbidity probe and its new 
requirements. The following precautions are not listed in the YSI 6-Series Manual: 
 

(a) ALWAYS remove the wiper/brush assembly when doing a turbidity calibration! Only the 
original wiper that came with your 6136 probe should be used for calibrations. Otherwise, 
sediment trapped in the brush will likely contaminate your 0 NTU standard when the wiper is 
activated. 

 
(b) If you calibrate the 6136 turbidity probe in a glass beaker and the probe guard is not used, 

ensure that a minimum clearance of 3.0 inches is maintained between the optical face of the 
turbidity probe and the bottom of the beaker. Also, the beaker must also be sitting on a black 
surface so that reflection interference from the bottom of the beaker is minimized. 

 
Caution! Plastic beakers MUST NOT be used during calibration, as they will interfere with the 
calibration results! 
 
In order to properly calibrate your 6136 turbidity probe, you MUST use standards that have been 
prepared according to the procedures and guidelines listed in Standard Methods for the Treatment of 
Water and Wastewater (section 2130 B). Acceptable standards include the following: 
 

• Formazin prepared per Standard Methods guidelines. 
 
• Dilutions of 4000 NTU Formazin concentrate purchased from Hach. 

 
• Hach brand StablCal™ in various NTU denominations. 

 
• AMCO-AEPA standards prepared specifically for the 6136 turbidity probe and purchased only 

from YSI. 
 
Warning! Standards purchased from other vendors, including AMCO-AEPA standards from 
suppliers other than YSI, are not approved for use with the YSI 6136 turbidity probe and their 
use will likely result in both calibration errors and incorrect field readings. 
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3.2 Deployment Preparation and Recommendations 

It is recommended that the following steps be taken prior to any deployment: 

 
(a) Confirm that the RS-232 and SDI-12 “autosleep” functions are enabled. Both functions can be 

found in the “Advanced” menu under “Setup.” 
 
(b) Verify that the sonde “Report” menu has been set up correctly. 

 
(c) Verify that the date and time have been properly set.  

 
(d) Set up the unattended study to ensure that the battery voltage and available memory are 

adequate for the desired length of the deployment. 
 

(e) Confirm that the sonde is properly logging data by going to the “Status” menu and making sure 
that the sonde returns a “Logging Active” message. 

 
When conducting a lengthy deployment, it is a good idea to have the sonde record some data to 
memory before the actual deployment takes place. This data will be used to confirm that the sonde is 
logging and to check on the general performance of the probes. The best way to do this is to put the 
sonde into logging mode and then place it in a bucket of fresh or salt water. The water should then be 
saturated with air, using an aquarium air stone and pump.  Typically (ideally), this test should be run 
for the duration of the night before the scheduled date of deployment. After the test has been run, you 
can check the data for irregularities by accessing the “File” menu and choosing “Quick View File.” 
The displayed data will be the last few lines of data recorded by the sonde. In the event that there has 
been any drift of the DO reading (either from burn-in or membrane settling), the DO probe can be 
quickly recalibrated while the sonde is still running. However, be sure that you do not recalibrate the 
DO probe when the sonde is close to taking another reading. If you are finding abnormalities in the 
readings given by your DO probe, consult the list of potential causes below; each is a result of 
either a punctured membrane or a loose membrane o-ring. 
 

• If you calibrate your DO probe in water-saturated air and then place it in a bucket of air-
saturated fresh water and the DO reading goes up. 

 
• If, during a test in air-saturated fresh water, the DO reading and the DO charge both drop 

slowly. 
 

• If you calibrate your DO probe in saturated air and then place it in a bucket of air-saturated sea 
water and the DO reads extremely high. 

 
If you find that one of the three scenarios above matches the problem that you are having, then you 
should replace your DO membrane and ensure that the membrane o-ring is properly seated. 
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After the pre-deployment tests have been completed, the unit can be safely deployed. However, during 
transport to the point of deployment, instead of removing the probe guard and installing the transport 
cup, we would like to suggest that you try a new method. Purchase several inexpensive light-colored 
towels that are each large enough to wrap around the entire sonde. Soak a towel in tap water and wring 
out most of the water. Then, wrap the sonde in the towel with the probe guard still installed, leaving 
some excess towel at the bottom of the probe guard. Place the towel-wrapped sonde in a bucket or 
other container for transportation to the site of deployment. Keeping the probe guard on the sonde 
prevents accidental damage to the DO membrane or the pH bulb while you are in the field. The wet 
towel also keeps the sonde cool and within a moist environment. The padding that the towel provides 
helps to protect the instrument from shock and vibration during transportation to the field. And, if the 
sonde is placed in logging mode during transportation, the collected data can act as a pre-deployment 
verification that the DO probe is functioning properly. When the 6600EDS is recovered from the site 
of deployment, the same procedure can be used: Wrap the instrument in the wet towel as soon as it is 
brought to the surface. Doing so will place the DO probe in a back into a moist environment and the 
readings recorded can be used as the post calibration checkout. 
 
 
3.3 Deployment Site Considerations 
 
As mentioned in section 1.1, the design of the 6600EDS intentionally exposes the fragile glass bulb of 
the pH probe. In most deployment situations, the pH probe will be sufficiently protected by a properly 
installed probe guard. However, for deployments where large quantities of floating and/or 
submerged debris is expected, especially in rapidly moving rivers and streams, it is strongly 
recommended that the probe guard should be wrapped with a plastic screen for added 
protection against damage to the pH probe. Typically (ideally), the type of plastic screen that should 
be used will have a mesh with openings in a size range from 1/8 inch at the smallest to 1/4 inch at the 
largest. The plastic screen should be secured to the sonde with plastic electrical tape or another, similar 
means. The additional shielding provided by the plastic screen will help to protect both the pH bulb 
and the DO membrane from the impact damage that submerged and floating debris can cause if the 
sonde has been deployed in rapidly moving water. 
 
Proper installation of the sonde at the site of deployment is critical to the collection of good data. In 
many locations, 6600EDS sondes can be deployed in almost any configuration that provides for a 
secure tether between the sonde and some point of easy access. Often, this includes a chain or rope 
attached to a dock or piling at one end and to the sonde’s stainless steel bail at the other end. However, 
for added protection at some deployment locations, sondes have also been successfully deployed 
within the protected confines of a section of standard PVC pipe. Such a deployment configuration 
serves to protect the instrument against damage from both natural causes and vandalism. In order to 
properly deploy a 6600EDS sonde within a section of PVC pipe, the pipe must be prepared to optimize 
the performance of your sonde. First, you should select a section of PVC pipe that is one or two inches 
larger in diameter than the diameter of your sonde and of a length that exceeds that of your sonde by 
several inches. Once selected, the pipe should be painted inside and out with anti-fouling paint to 
minimize the growth of undesirable animal and plant life. Remember, the pipe will need to be cleaned 
and repainted each season and failure to perform this maintenance could result in less then accurate 
data being collected. Finally, the PVC pipe should be sturdily mounted in a safe place at your site of 
deployment and the sonde should be placed within it. 
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4. 6600EDS Replacement Parts List 
 
The following replacement parts may be purchased from YSI for use with your 6600EDS Sonde. Please 
call YSI Customer Service at 1-800-765-4974 for pricing information. 
 

Part Number Description 
  

066273 Battery cover wiper o-ring 
600022 Battery Cover figure 8 o-ring 
063089 Spare Pressure Cap for Sonde Connector 
065871 Spare O-ring for Bulkhead Connector and 

Pressure Cap 
606370 Probe Guard Assembly Kit 
606628 Spare 6600EDS Wiper Assemblies (2) 
606144 Spare Wiper Pad Kit (20 Pads) 
606624 Chlorophyll Probe Wiper Kit 
006560 6560 Temperature/Conductivity Probe Kit 
006561 6561 pH Probe Kit 
006562 6562 Rapid Pulse DO Probe Kit 
006566 6566 pH/ORP Probe Kit 
606150 6150 ROX Optical DO probe 
606136 6136 Turbidity Probe Kit 
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Appendix E 
 

Depth Offsets 
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Pressure Offset   Pressure Offset   Pressure Offset 
mb meter   mb meter   mb meter 
930 -0.849  980 -0.340  1030 0.170 
931 -0.839  981 -0.329  1031 0.180 
932 -0.829  982 -0.319  1032 0.191 
933 -0.819  983 -0.309  1033 0.201 
934 -0.809  984 -0.299  1034 0.211 
935 -0.798  985 -0.289  1035 0.221 
936 -0.788  986 -0.278  1036 0.231 
937 -0.778  987 -0.268  1037 0.242 
938 -0.768  988 -0.258  1038 0.252 
939 -0.758  989 -0.248  1039 0.262 
940 -0.747  990 -0.238  1040 0.272 
941 -0.737  991 -0.227  1041 0.282 
942 -0.727  992 -0.217  1042 0.293 
943 -0.717  993 -0.207  1043 0.303 
944 -0.707  994 -0.197  1044 0.313 
945 -0.696  995 -0.187  1045 0.323 
946 -0.686  996 -0.176  1046 0.333 
947 -0.676  997 -0.166  1047 0.344 
948 -0.666  998 -0.156  1048 0.354 
949 -0.656  999 -0.146  1049 0.364 
950 -0.645  1000 -0.136  1050 0.374 
951 -0.635  1001 -0.125  1051 0.384 
952 -0.625  1002 -0.115  1052 0.395 
953 -0.615  1003 -0.105  1053 0.405 
954 -0.605  1004 -0.095  1054 0.415 
955 -0.594  1005 -0.085  1055 0.425 
956 -0.584  1006 -0.074  1056 0.435 
957 -0.574  1007 -0.064  1057 0.446 
958 -0.564  1008 -0.054  1058 0.456 
959 -0.554  1009 -0.044  1059 0.466 
960 -0.544  1010 -0.034  1060 0.476 
961 -0.533  1011 -0.023  1061 0.486 
962 -0.523  1012 -0.013  1062 0.497 
963 -0.513  1013 -0.003  1063 0.507 
964 -0.503  1014 0.007  1064 0.517 
965 -0.493  1015 0.017  1065 0.527 
966 -0.482  1016 0.028  1066 0.537 
967 -0.472  1017 0.038  1067 0.548 
968 -0.462  1018 0.048  1068 0.558 
969 -0.452  1019 0.058  1069 0.568 
970 -0.442  1020 0.068  1070 0.578 
971 -0.431  1021 0.079  1071 0.588 
972 -0.421  1022 0.089  1072 0.599 
973 -0.411  1023 0.099  1073 0.609 
974 -0.401  1024 0.109  1074 0.619 
975 -0.391  1025 0.119  1075 0.629 
976 -0.380  1026 0.130  1076 0.639 
977 -0.370  1027 0.140  1077 0.650 
978 -0.360  1028 0.150  1078 0.660 
979 -0.350   1029 0.160   1079 0.670 
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Pressure Offset   Pressure Offset   Pressure Offset 
in Hg meter   in Hg meter   in Hg meter 
27.40 -0.870  28.90 -0.352  30.40 0.166 
27.43 -0.860  28.93 -0.342  30.43 0.176 
27.46 -0.849  28.96 -0.332  30.46 0.186 
27.49 -0.839  28.99 -0.321  30.49 0.197 
27.52 -0.829  29.02 -0.311  30.52 0.207 
27.55 -0.818  29.05 -0.300  30.55 0.218 
27.58 -0.808  29.08 -0.290  30.58 0.228 
27.61 -0.798  29.11 -0.280  30.61 0.238 
27.64 -0.787  29.14 -0.269  30.64 0.249 
27.67 -0.777  29.17 -0.259  30.67 0.259 
27.70 -0.767  29.20 -0.249  30.70 0.269 
27.73 -0.756  29.23 -0.238  30.73 0.280 
27.76 -0.746  29.26 -0.228  30.76 0.290 
27.79 -0.736  29.29 -0.218  30.79 0.300 
27.82 -0.725  29.32 -0.207  30.82 0.311 
27.85 -0.715  29.35 -0.197  30.85 0.321 
27.88 -0.704  29.38 -0.186  30.88 0.332 
27.91 -0.694  29.41 -0.176  30.91 0.342 
27.94 -0.684  29.44 -0.166  30.94 0.352 
27.97 -0.673  29.47 -0.155  30.97 0.363 
28.00 -0.663  29.50 -0.145  31.00 0.373 
28.03 -0.653  29.53 -0.135  31.03 0.383 
28.06 -0.642  29.56 -0.124  31.06 0.394 
28.09 -0.632  29.59 -0.114  31.09 0.404 
28.12 -0.622  29.62 -0.104  31.12 0.414 
28.15 -0.611  29.65 -0.093  31.15 0.425 
28.18 -0.601  29.68 -0.083  31.18 0.435 
28.21 -0.591  29.71 -0.073  31.21 0.445 
28.24 -0.580  29.74 -0.062  31.24 0.456 
28.27 -0.570  29.77 -0.052  31.27 0.466 
28.30 -0.559  29.80 -0.041  31.30 0.477 
28.33 -0.549  29.83 -0.031  31.33 0.487 
28.36 -0.539  29.86 -0.021  31.36 0.497 
28.39 -0.528  29.89 -0.010  31.39 0.508 
28.42 -0.518  29.92 0.000  31.42 0.518 
28.45 -0.508  29.95 0.010  31.45 0.528 
28.48 -0.497  29.98 0.021  31.48 0.539 
28.51 -0.487  30.01 0.031  31.51 0.549 
28.54 -0.477  30.04 0.041  31.54 0.559 
28.57 -0.466  30.07 0.052  31.57 0.570 
28.60 -0.456  30.10 0.062  31.60 0.580 
28.63 -0.445  30.13 0.073  31.63 0.591 
28.66 -0.435  30.16 0.083  31.66 0.601 
28.69 -0.425  30.19 0.093  31.69 0.611 
28.72 -0.414  30.22 0.104  31.72 0.622 
28.75 -0.404  30.25 0.114  31.75 0.632 
28.78 -0.394  30.28 0.124  31.78 0.642 
28.81 -0.383  30.31 0.135  31.81 0.653 
28.84 -0.373  30.34 0.145  31.84 0.663 
28.87 -0.363   30.37 0.155   31.87 0.673 
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Pressure Offset   Pressure Offset   Pressure Offset 
mm Hg meter   mm Hg meter   mm Hg meter 

680 -1.088  730 -0.408  780 0.272 
681 -1.074  731 -0.394  781 0.285 
682 -1.060  732 -0.381  782 0.299 
683 -1.047  733 -0.367  783 0.313 
684 -1.033  734 -0.353  784 0.326 
685 -1.020  735 -0.340  785 0.340 
686 -1.006  736 -0.326  786 0.353 
687 -0.992  737 -0.313  787 0.367 
688 -0.979  738 -0.299  788 0.381 
689 -0.965  739 -0.285  789 0.394 
690 -0.952  740 -0.272  790 0.408 
691 -0.938  741 -0.258  791 0.421 
692 -0.924  742 -0.245  792 0.435 
693 -0.911  743 -0.231  793 0.449 
694 -0.897  744 -0.218  794 0.462 
695 -0.884  745 -0.204  795 0.476 
696 -0.870  746 -0.190  796 0.489 
697 -0.856  747 -0.177  797 0.503 
698 -0.843  748 -0.163  798 0.517 
699 -0.829  749 -0.150  799 0.530 
700 -0.816  750 -0.136  800 0.544 
701 -0.802  751 -0.122  801 0.557 
702 -0.789  752 -0.109  802 0.571 
703 -0.775  753 -0.095  803 0.585 
704 -0.761  754 -0.082  804 0.598 
705 -0.748  755 -0.068  805 0.612 
706 -0.734  756 -0.054  806 0.625 
707 -0.721  757 -0.041  807 0.639 
708 -0.707  758 -0.027  808 0.653 
709 -0.693  759 -0.014  809 0.666 
710 -0.680  760 0.000  810 0.680 
711 -0.666  761 0.014  811 0.693 
712 -0.653  762 0.027  812 0.707 
713 -0.639  763 0.041  813 0.721 
714 -0.625  764 0.054  814 0.734 
715 -0.612  765 0.068  815 0.748 
716 -0.598  766 0.082  816 0.761 
717 -0.585  767 0.095  817 0.775 
718 -0.571  768 0.109  818 0.789 
719 -0.557  769 0.122  819 0.802 
720 -0.544  770 0.136  820 0.816 
721 -0.530  771 0.150  821 0.829 
722 -0.517  772 0.163  822 0.843 
723 -0.503  773 0.177  823 0.856 
724 -0.489  774 0.190  824 0.870 
725 -0.476  775 0.204  825 0.884 
726 -0.462  776 0.218  826 0.897 
727 -0.449  777 0.231  827 0.911 
728 -0.435  778 0.245  828 0.924 
729 -0.421   779 0.258   829 0.938 
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	 After opening, inspect both O-rings in chamber hatch for contamination or wear.
	 Clean O-ring with soap and water only. Be careful not to stretch O-rings. Nearby plastic can be cleaned with soap and water.
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