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WTMIP SOP 011 – Operation and 

Maintenance of YSI EXO2 

Multiparameter Sondes for In-stream 

High-frequency Monitoring. 

1. Purpose and scope 

This document provides guidance on the process of collecting high-frequency in-stream water quality data from YSI 
EXO2 multiparameter sondes as part of the Wet Tropics Major Integrated Project (WTMIP). 

The method outlined in this document applies to the operation and maintenance, of YSI EXO2 multiparameter sondes 
(referred to herein in as EXO2) used to collect high-frequency physico-chemical data from streams. 

 

2. Training, competency and responsibilities 

Program staff, contract staff, landholders and external stakeholders participating in water quality measurements are 
provided with training in measurement methods. Records of participant competency are maintained within the 
Terrain Natural Resource Management (NRM) file management system (SharePoint). 

Table 1 Roles and responsibilities of WTMIP program participants 

Position Responsibilities 

WTMIP Project Leader Provide resources for the implementation and continued 
development of this method. 

WTMIP Water Quality Project Officers 
(Leader/Technicians) 

Ensure methods described in this method document are 
followed. Train new staff members in the methods. 
Continually review and develop the methods where 
appropriate. 

WTMIP program staff, contract staff, landholders and 
external stakeholders 

Follow the methods described in this document. Provide 
feedback to WTMIP Water Quality Project Officers for 
continued development of this method document. 

 

3. Workplace health and safety 

Field based work activities must adhere to Terrain NRM work health and safety (WHS) requirements. The following 
procedures and available equipment must be considered prior to undertaking fieldwork: 

▪ Joint Corporate Nature, Terrain NRM, Cape York NRM and Northern Gulf Resource Management Group 
Health and Safety Policy and Procedures Manual. 

▪ Terrain NRM Water Quality Monitoring Risk Assessment. 

▪ Trip plan, including call-in schedule and emergency response procedures. 

▪ Communication devices required for the trip (e.g. mobile phone, SPOT GPS device, EPIRB). 

▪ First Aid Kit. 

▪ Personal Protective Equipment, such as safety boots, pants, long sleeved shirt, hat. 

4. Record keeping 

For each instrument the following procedures and documents should be established and kept up to date: 
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▪ List of spare parts suppliers and service/repair providers. 
▪ Written inspection, maintenance and calibration schedules. 
▪ Maintenance sheet which has a record of inspection, maintenance and repair activities detailing dates and 

people involved (Figure 1). 
▪ Calibration report which has a record of calibration activities detailing dates, times, results, standard(s) used 

and people involved (Figure 2).  
Keeping records allows it to be determined whether the equipment has been maintained in a sound operating 
condition and the recorded data is credible. This information is vital for the defensibility of WTMIP data, when 
undertaking investigations or if an audit is taking place. 
 
Maintenance sheets and calibration sheets are kept in SharePoint under MIP-Knowledge and info- Data Storage – 
Local Scale Monitoring. 
 

Figure 1 Example maintenance sheet 
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Figure 2 Example calibration report 

 

 

5. In-stream monitoring station 

The EXO2 is located stream-side within an in-stream monitoring station. There are three WTMIP in-stream 
monitoring locations located across the Tully and Johnstone Basins. The in-stream monitoring stations were installed 
by Xylem Analytics (see Appendix A for the installation report). These stations house a variety of water quality, 
hydrological and meteorological monitoring equipment. To power the monitoring equipment the stations are run via 
two solar panels connected to three solar batteries. These batteries not only power the monitoring equipment but 
also the pump (inlet located in stream to deliver water from the stream to the OPUS and EXO2 flow cells), the sites 
data logger and the modem which enables data to be transferred from the logger to an online platform (eagle.IO). 
The Figures 3-8 below outline the in-stream monitoring station set-up. 
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Figure 3 Example of a WTMIP in-stream monitoring 

location at Sandy Creek. 

Figure 4 Example of a WTMIP in-stream monitoring location solar 

power supply and weather stations at Sandy Creek. 

 

 

Figure 5 Example of a WTMIP in-stream monitoring 

location pump intake pipe and amazon bubbler outlet 

pipe. 

Figure 6 Example of a WTMIP in-stream monitoring location 
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Figure 7 Example of a WTMIP in-stream monitoring EXO2 

and OPUS cabinet at Banyan Creek 

Figure 8 Example of a WTMIP in-stream monitoring EXO2 and 

OPUS cabinet at Sandy Creek 

 

 

6. Equipment 

6.1 Calibration equipment 
Equipment required for this procedure includes: 

▪ YSI EXO2 and calibration cup 

▪ Toughbook with downloaded calibration record sheet and EXO2 program  
▪ YSI EXO2 USB adaptor 
▪ Calibration solution for conductivity, turbidity, pH, dissolved oxygen 

▪ Personal Protective Equipment (PPE) – Protective glasses, gloves, long sleeve shirt, closed-in shoes. 
▪ YSI EXO2 replacement probes and tools 

▪ YSI EXO2 maintenance worksheet 
 

 

  

Figure 9 YSI EXO2 with sensors and central wiper (Source: 

ysi.com) 

Figure 10 Calibration cup and sonde guard (Source: ysi.com) 
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Figure 11 USB adaptor (Source: ysi.com) Figure 12 ACR and YSI calibration solutions  

 

 
 

 

 

  

  

  

Figure 13 Gloves and safety glasses (Source: 

safetyequip.com.au) 
Figure 14 Sensors & tools (Source: ProDSS user manual, 2016) 
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Figure 15 Toughbook  Figure 16 KorEXO software icon  

 

Table 2 Calibration solutions 
Manufacturer 

 

Parameter/Reagent Calibration point 

Australian Chemical Reagents 
(ACR) 

pH pH 4, 7 and 10 

ACR Conductivity 50 S/cm, 1000 S/cm both at @ 25°C 

YSI Turbidity 124 FNU  

Cairns Regional Council Water 
Laboratory 

RO Water (zero turbidity) 0 FNU  

ACR Redox/ORP (A & B Solutions)  240 mv @ 25°C 

ACR Nitrate as nitrogen (NO3_N) 1 and 10 mg/L 

Tap water or environmental 
water sample 

DO DO % 

 

6.2 EXO2 sonde 
The following diagram shows all the components that make up the YSI EXO2 Sonde. The sonde used by WTMIP is 
referred to as “Shorty”. Unlike the more commonly used and larger EXO2 units, the EXO2 Shorty does not have a 
compartment to house batteries as a power source and as a result is a much shorter sonde. Solar power or a USB 
adaptor is used to power the unit. 
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The diagrams shown below have been sourced from the EXO User Manual – Revision G, April 2017. 

 

 

  

 

  

 

6.3 EXO2 sensors 
The following diagrams show the sensors used on the WTMIP EXO2 sondes. Each sensor has its own specifications, 
calibration and maintenance procedures. The diagrams shown below have been sourced from the EXO User Manual – 
Revision G, April 2017. 

pH sensor 
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Turbidity sensor 
 

 

 

 

 

Dissolved oxygen sensor 
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Conductivity and temperature sensor 
 

 

 

 

7.Calibration preparation  

Calibration methods for pH, turbidity, dissolved oxygen, conductivity and temperature will be outlined below. 

7.1 Pre-calibration preparation 

7.1.1 Removing sonde from site 
1. Open the steel cabinet at the in-stream monitoring site. Keys for the site cabinet can be found in the key cabinet 

in the Tully Office or in the glove box of MIP Local Scale Monitoring vehicle. 
2. Take the small black key located on the pump guard in the cabinet. Use this key to turn the lock on the outside of 

the steel cabinet. Turn the lock one click to the right. This will move the lock to the centre. If you go too far the 
sites pump will turn on. If this happens switch the key to the left one click (Figure 3). The pump for the site is now 
off.  

3. Unscrew the power source to the EXO2 by turning the white sleeve in an anti-clockwise direction. Once the white 
sleeve is free pull the cord outward to release the power cable (Figure 8). 

4. At the tops and bottom of the EXO2 grey flow cell are the inlet and outlet pipes (Figure 7). At the point where the 
inlet and outlet meet the EXO2 flow cell there is a silver clip. Press and hold the clip while pulling outwards. This 
will release the inlet/outlet from the flow cell. Release the top line first and then the bottom so the flow cell and 
sonde can be removed quickly with minimal water spillage in the cabinet. 

5. Clean any water spills before closing and locking the cabinet. Ensure the key in the outside of the cabinet is left in 
the middle position to ensure the pump does not activate while the EXO2 is out. The EXO2 can now be 
transported back to the office for calibration.  

7.1.2 Pre-calibration clean 
The cleanliness of the EXO2, EXO2 guard and calibration cup are of upmost importance to ensure contamination or 
dilution of calibration solutions does not occur. Please follow the methods outlined below before each calibration. 

1. Ensure you have a clean working space and ample room. Wipe space down with deionised water and lay out 
disposable lab matting to create a clean workspace. 
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2. Remove EXO2 from flow cell by twisting the grey casing (flow cell) from the black sonde top in an anti-clockwise 
direction. Place sonde aside in a secure location. Take a damp cloth and with tap water clean the inside of the 
flow cell. Ensure all algae and dirt is removed. Set aside to dry. 

3. Pick up the EXO2 and remove the black guard from the EXO2 by twisting in an anti-clockwise direction. This will 
expose the EXO2 sensors. Place EXO2 aside taking care not to touch or damage the sensitive end of the sensors 
(Figure 17). With fresh tap water and soft cloth to remove any foreign matter from inside and outside the black 
guard. Twist of the bottom cap of the black guard in an anti-clockwise direction to remove for cleaning. Replace 
bottom cap once clean and set guard aside. 

4. Pick up the EXO2 and remove each sensor one by one. To do so, take the YSI Allen key and place the key into the 
holes at the base of the sensor (Figure 14). Turn the key in an anti-clockwise direction until loose. Hold the body 
of the sensor firmly (do not touch or pull on the sensor module) and pull the sensor from the sonde. Place the 
sensor in a secure location. Repeat for all sensors. 

5. Once all sensors are removed, take a damp (but not dripping) clean cloth and clean the surface of the EXO2 
sensor ports. Take care not to push dirt or water into the sensor ports. Once clean, set the EXO2 aside. 

6. One-by-one clean each sensor with a damp clean, non-abrasive cloth. Gently wipe over the sensor face and in-
between the sensor head on the conductivity/temperature probe. Ensure all foreign matter and dirt is removed. 

7. Check EXO2 sensor maintenance sheet, change sensors as scheduled or if there is doubt regarding sensor 
accuracy (Section 9 EXO maintenance). 

8. Once clean, replace sensors back into EXO2 sensor port. Align pins with openings in the EXO2 sensor port, push 
down to engage sensor in port by holding the base of the sensor (DO NOT push on the sensor module or sensor 
face). Once engaged, use the YSI Allen key and turn the holding bracket in a clockwise direction, being careful not 
to cross thread the bracket, until the sensor is tight and secure against the EXO2 sonde. Repeat for each sensor. 

9. Take out blue calibration cup. Clean the calibration cup with a clean cloth and tap water. Ensure calibration cup is 
as clean as possible as this holds the reagent during the calibration process. 

10. Once probes, black guard and calibration cup are clean, re-attach the black guard outlined in Step 3 by screwing 
on in a clockwise direction. 

11. Familiarise yourself with the safety data sheets for each of the calibration reagents. 
 
Note: You can calibrate multiple sensors at the same time using one EXO2. For example, ensure at least one 
conductivity and temperature sensor is installed on the EXO2 to allow for conductivity and temperature adjusted 
calibrations and then install all of the same sensor type onto the sonde (eg. one conductivity/temperature probe 
and three pH probes). Repeat for each sensor type until all sensors are calibrated. 

 

  

  
  

Figure 17 Area of sensitivity (photo source ysi.com) 

 

7.1.3 Pre-calibration sonde and sensor QC check 
1. Using the USB-to-sonde adaptor, attach the adaptor to the port on the top of the EXO2 and the USB cable into 

the adaptor and then to the USB port on the Toughbook (Figure 18). Open the program KorEXO on the 
Toughbook desktop and select “Connect to Sonde” on the far right-hand side of the home screen (Figures 15 
and 16). 
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Figure 18 USB-to-sonde adaptor (Source: ysi.com) 

 
2. A green, orange or red bar is displayed at the bottom of the screen and indicates the combined Quality Control 

(QC) score of the sonde and sensors. Green means the sonde and sensors are in good operational order, orange 
is a warning (sensors are either nearing the end of their life or require calibration) and red is a failed QC score 
(sensors are faulty or at the end of their operational life and are outside of operational specification). 

3. If the QC score is orange or red, at the top of the screen select “sensors” and it will display individual sensors. 
Make note any sensors that are coloured orange or red. These will need to be re-checked after calibration to 
ensure they are working correctly and do not require replacing. 
 
 

7.1.4 pH and pH/ORP clean 
pH and pH/ORP sensors require periodic cleaning to ensure the sensor is free from contamination or build up on the 
sensing elements (reference junction). These contaminants can cause slower response time and, as such, pH and 
pH/ORP sensors should be cleaned before the scheduled monthly calibration.  

pH and pH/ORP cleaning method 
Stepwise methods to conduct a clean of the sensing elements of pH and pH/ORP probes is provided below. 

Please Note: Do not physically scrub or swab the glass bulb. The bulbs are fragile and will break if pressed with 
sufficient force. 

1. Remove sensor from bulkhead using a small metal sensor installation tool (Figure 24). 
2. Rinse the sensor with clean RO water and ensure any outward signs of dirt and debris are removed. 
3. Soak sensor for 10-15 minutes in a mild solution of RO water and Decon (Figure 19). 
4. Take the sensor out of solution and rinse with RO water. Inspect for build-up of algae or calcification on 

sensor tip. 
5. If no build-up is seen move on to calibration of the sensor in Section 7.2. 
6. If contaminants remain or if response time during calibration does not improve (pH sensor has been in the 

calibration solution for over 1 minute and stabilisation has not occurred), soak the sensor in one molar (1 M) 
hydrochloric acid (HCl) for 30-60 minutes (Figure 19).  

Please ensure instructions on the HCl chemical safety data sheet is followed. 
7. Rinse the sensor in clean tap water. 
8. Soak the sensor in clean tap water for 60 minutes, stirring occasionally. Repeat the rinse in clean tap water. 
9. Attach the sensor to the bulkhead using a small metal sensor installation tool (Figure 24). 
10. Repeat the calibration of the sensor in Section 7.2. 
11. If contaminants remain or if response time during calibration or post-calibration spot check does not 

improve, soak the sensor for one hour in a 1:1 dilution of chlorine bleach and tap water. 
Please ensure instructions on the chlorine bleach chemical safety data sheet is followed. 

12. Rinse the sensor in clean tap water. 
13. Soak the sensor in clean tap water for 60 minutes, stirring occasionally. Repeat the rinse in clean tap water. 
14. Attach the sensor to the bulkhead using a small metal sensor installation tool (Figure 24). 
15. Repeat the calibration of the sensor in Section 7.2.  
16. If contaminants remain or if response time during calibration does not improve, the sensor will need to be 

replaced. Contact a Water Quality Project Officer for advice. 
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Figure 19 Stepwise procedure for cleaning the sensing elements on pH and pH/ORP sensors (ProDSS User Manual, 2016) 

 

 

7.2 Calibration method 

7.2.1 Calibration preparation and record keeping 
1. Prepare the calibration record sheet by filling in details such as date of calibration, operator-performing 

calibration and last calibration date. 
2. Clear adequate space for calibration process, preferably next to a sink or waste disposal and wipe down all 

surfaces in the workspace. 
3. Check calibration reagents for date of manufacturing, this will help you establish if the reagent is still fit for 

purpose and within date. Any open bottles should be initialled with the date the solution was opened and 
the person who opened it. Once a solution is opened, the life span of the reagent is reduced significantly 
(see manufacturing specification on bottle). Ensure any calibration solutions used are within the specified 
shelf life (sealed or opened). 

4. Ensure all the required PPE is available (see Section 6 above). 
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7.2.2 Calibration 
Now that the sonde is powered by the USB adaptor and connected to KorEXO, calibration of the sensors can begin. 
 
1. Before sensor calibration, it is important to check that the temperature sensor is working for temperature 

adjusted calibrations. Place the sonde into a bucket of water with another conductivity/temperature sensor. 
Select live data in the KorEXO software (Figure 22). Record results in the calibration maintenance sheet 
(Figure 1). If the temperatures are more than 1-degree different, contact a Water Quality Project Officer for 
advice. 

2. Along the top of the screen in KorEXO select the calibration option. This should give you a list of installed sensors 
on the left-hand side of the screen (Figure 21). 

3. Scroll through and select the parameter that requires calibration. There will be a drop-down list of each of the 
individual sensors installed on the sonde for that parameter. Select “calibrate” on one of those sensors, ensuring 
you are selecting calibrate against the correct scale to which you are calibrating (eg. % dissolved oxygen or µS/cm 
specific conductivity). 

4. KorEXO will now ask if you would like to calibrate multiple sensors. Select YES. 
5. This will open the calibration window which will show the calibration value of the standard you are calibrating 

with, calibration standard information, calibration standard measurement value and the sensor calibration 
stability line (Figure 23). 

6. Select the corresponding standard for the parameter requiring calibration. 
7. Using the required calibration standard, part fill the calibration cup with up 1/3 the height of the first standard 

marker. Insert the sonde into the calibration cup and twist the black threaded ring to seal the calibration cup. 
Shake the calibration cup containing the sonde and standard, turning the sonde upside down in the process to 
ensure a thorough rinse with the calibration solution. 

8. Unscrew the calibration cup and tip out the standard solution, slightly shaking the sonde to remove excess 
standard. To avoid contamination after the rinse, do not let the sonde touch anything until the calibration cup is 
sufficiently filled with the clean calibration standard. 

9. Fill clear calibration cup to the lower standard marker, tipping the calibration cup slightly to avoid bubbles 
forming in the solution during the pour (Figure 20). This indicator ensures you have enough volume to cover all 
probes adequately with the exception of the conductivity standard which needs to be filled to the second 
standard marker to ensure the vent holes towards the top of the sensor are covered. 

10. Insert sonde bulkhead into the calibration cup. 
11. Ensure there are no bubbles on the sensors as this can affect sensor readings. If there are bubbles present, 

remove the sonde and insert again. 
12. The KorEXO display screen will show calibration settings and values (Figure 23). This value on the top of the 

display screen should align with the value of the calibration solution you are using. KorEXO should automatically 
update calibration values when changing between calibrations solutions and adjust for solution temperatures. As 
this is not always the case, it is best practice to check that your calibration standard matches the calibration value 
on KorEXO. Calibration values can be adjusted by changing the calibration value at the top right of the display 
screen. 

13. In the top table enter in your calibration standard manufacturer and lot number. 
14. At the bottom of the screen is a graph displaying real-time calibration values against the post-calibration value. 

Your pre-calibration value needs to hold steady or produce a consistent flat line on the output graph before 
accepting the calibration. This can take several minutes, sometimes longer to stabilise. 

15. Once the readings have stabilised for at least 45 seconds the red “Unstable” reading at the top of the screen will 
turn green and read “Stable”. You can now hit “accept calibration” and either finalise calibration or continue 
onto the next calibration point. 

16. If you have multiples of the same sensor attached, KorEXO will ask if you wish to calibrate the next sensor. Select 
“Yes”. 

17. Repeat steps 12 to 16 until all sensors and calibration points have been completed. 
18. Once you have calibrated all sensors at each calibration point required select “finish”. This will generate a check-

point where you can review the calibration undertaken. Check that each calibration value is correct by ensuring 
the calibration value shown is the same as the calibration solution used (eg. 124 NTU calibration value shown 
when calibrated with 124 NTU calibration solution) and each sensor has calibrated within acceptable ranges as 
detailed in Section 7.2.5. Once you are happy the calibration was successful select “finish calibration”. If any 
calibrations were flagged in the colour red or orange, repeat the calibration. 
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19. If at the end of calibration, a sensor is still flagged red, take the sensor out of operation and mark faulty by 
attaching an Out-of-service tag with calibration details to the sensor. Store according to long-term storage 
instructions in the EXO2 user manual 2016. Contact a Water Quality Project Officer to advise of the fault. Save 
the failed calibration report as per Section 7.2.3. If a sensor was flagged orange at the end of calibration, it is still 
within operational specifications, however may need replacing soon. Please notify a Water Quality Project 
Officer. 

20. Repeat for all sensors. 
21. Once calibration is complete re-secure the sensors against the central cleaning wiper by tying a zip tie around all 

sensors before deployment. 
 
NOTE: If you have any difficulties during calibration or a sensor is not stabilising (taking longer than 10 min to 
stabilise) then contact a Water Quality Project Officer for advice. 

 
For further details on the calibration process for each parameter, please see EXO User Manual 

 

 

 

Figure 20 Calibration cup standard markers (Source ysi.com) Figure 21 KorEXO home screen  

 

 

Figure 22 KorEXO calibration – live data Figure 23 KorEXO calibration window 

 

7.2.3 Generating calibration reports 
Once you have completed the calibration of each sensor you now need to export the calibration reports. 

1. While the sonde is connected to KorEXO select “calibration” at the top of the screen. 
2. Along the top left-hand side of the screen select “calibration report”. 
3. Select the sensor and date of the calibration report you wish to export. 
4. Select “calibration.csv”. 

First standard 
marking 

Second standard 
marking 
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5. Select “Export”. 
6. Save calibration export in SharePoint. 

https://terrainnrm.sharepoint.com/projects/MIP/Data/Forms/MIP%20Theme%20VICKI.aspx?viewid=274550
50%2Dac0e%2D4dd3%2Dbec3%2D82b63294d6a7&id=%2Fprojects%2FMIP%2FData%2FMaintenance%2FEX
O2 

7. Repeat for each sensor. 

Once the calibration reports have been generated and saved, the EXO2 can be put back into field deployment mode 
and taken back to site. 

7.2.4 Calibration Tips 

Temperature/conductivity adjusted calibrations  
Always ensure there is a temperature and conductivity sensor on the sonde when calibrating any sensors. Many 

calibration standards require temperature and/or conductivity. This cannot be done without a temperature and 

conductivity probe installed on the sonde. If you do not have a temperature and conductivity probe installed it will 

produce an inaccurate calibration. 

Conductivity sensors  
When calibrating conductivity sensors always calibrate as specific conductivity. This will enable the sonde to 

compensate for the standards temperature and will allow for the simultaneous calibration of salinity. If you calibrate 

using conductivity this function will not be enabled. The following acceptable ranges are automatically calculated 

when the EXO2 sonde is calibrated through KorEXO. If a failed QC score is returned the following acceptable cell 

ranges may be requested by the Water Quality Technician or contracted service technician. This can be found in the 

calibration report that is generated by KorEXO. 

 

Acceptable cell constant ranges (ProDSS user manual, 2016): 

Highest Accuracy: 5.0 to 6.0 

Acceptable: 4.5 to 6.5 

Dissolved oxygen sensors 
Dissolved oxygen sensors should be calibrated every day of use. Calibrating in % saturation will simultaneously 

calibrate for mg/L and ppm. Dissolved oxygen sensors use barometric pressure to calibration the level of dissolved 

oxygen in the water. Because of this, it is recommended that the dissolved oxygen calibration is left for 15 min to 

stabilise. This allows the sonde and sensor to adjust for local barometric pressure conditions. You can check the 

accuracy of the local barometric pressure on the sonde by comparing with local weather data on www.bom.gov.au. 

pH sensors  
Always start your calibration with pH 7. The calibrations for pH 4 and pH 10 are determined by their relationship with 

pH 7 so it is important that pH 7 is calibrated first. The QC score for the pH sensor is also derived by the gradient or 

“delta slope” in mV between each calibration point. If the slope is too great the sensor will not perform with 

specification and will produce an unsatisfactory QC score. 

 

Acceptable mV ranges (ProDSS user manual, 2016): 

pH 7 mV value = 0 mV +/- 50 mV 

pH 4 mV value = +165 mV to +180 mV from pH 7 mV value 

pH 10 mV value = -165 mV to -180 mV from pH mV value 

 

Please note: 

The mV span between pH 4 and pH 7 and pH 10 should be approximately 165 to 180 mV. If the mV span drops below 

160 mV, clean the sensor and recalibrate. 

 

https://terrainnrm.sharepoint.com/projects/MIP/Data/Forms/MIP%20Theme%20VICKI.aspx?viewid=27455050%2Dac0e%2D4dd3%2Dbec3%2D82b63294d6a7&id=%2Fprojects%2FMIP%2FData%2FMaintenance%2FEXO2
https://terrainnrm.sharepoint.com/projects/MIP/Data/Forms/MIP%20Theme%20VICKI.aspx?viewid=27455050%2Dac0e%2D4dd3%2Dbec3%2D82b63294d6a7&id=%2Fprojects%2FMIP%2FData%2FMaintenance%2FEXO2
https://terrainnrm.sharepoint.com/projects/MIP/Data/Forms/MIP%20Theme%20VICKI.aspx?viewid=27455050%2Dac0e%2D4dd3%2Dbec3%2D82b63294d6a7&id=%2Fprojects%2FMIP%2FData%2FMaintenance%2FEXO2


 
 

Page 21 of 30 

7.2.5 Cross checking calibration solutions 
Cross checking of calibration solutions is required after each sensor calibration to ensure the continued quality of 
calibration solutions and rule out the possibility of contamination or concentration through evaporation. 

The stepwise procedures below outline the procedure for calibration solution checks. 

1. Conduct the sensor calibration as outlined in Section 7.2.2. 
2. Select a bottle of the same calibration solution used in Step 1, but produced by a different manufacturer, 

and place a small volume of solution inside the calibration cup (i.e. if you used YSI branded calibration 
solution for the initial calibration then use Australian Chemical Reagents (ACR) calibration solution for the 
spot check and vice versa). Insert the sonde into the calibration cup and twist the black tightening ring to 
seal the calibration cup. Shake the calibration cup containing the sonde and standard, turning the sonde 
upside down in the process to ensure a thorough rinse with the calibration solution. 

3. Unscrew the calibration cup and tip out the standard, slightly shake the sonde to remove excess standard. To 
avoid contamination after the rinse, do not let the sonde touch anything until the calibration cup is 
sufficiently filled with the clean calibration standard. 

Repeat steps 2 & 3 three times to ensure an adequate rinse. 

4. Fill the clear calibration cup to the lower standard marker, tipping the calibration cup slightly to avoid 
bubbles forming in the solution during the pour (Figure 20). Filling to this marker ensures you have enough 
volume to cover all probes adequately with the exception of conductivity which needs to be filled to the 
second standard marker to ensure the vent holes towards the top of the sensor are covered.  

5. Insert sonde bulkhead into the calibration cup. 
6. Ensure there are no bubbles on the sensors as this can affect sensor readings. If there are bubbles present, 

remove the sonde and insert again. 
7. The KorEXO calibration window will show calibration settings and values (Figure 23). This value on the top of 

the display screen should align with the value of the calibration solution you are using. The KorEXO should 
automatically update calibration values when changing between calibrations solutions and adjust for 
solution temperatures. As this is not always the case, it is best practice to check that your calibration 
standard matches the calibration value on KorEXO. Calibration values can be adjusted by changing the 
calibration value at the top right of the display screen. 
At the bottom of the screen is a graph displaying real-time calibration values against the post-calibration 
value. Your pre-calibration value needs to hold steady or produce a consistent flat line on the output graph 
before accepting the calibration. This can take several minutes, sometimes longer to stabilise. 

8. Once the readings have stabilised for at least 45 seconds, record calibration details in the calibration 
worksheet. 

9. If the results from the two calibration standards are within the sensor tolerances (Table 3), then the 
standards are of acceptable quality and no further action is needed. If the standards are not of acceptable 
quality, repeat the above steps 1 to 8 with fresh un-opened standard solutions. 

10. If the results from the two calibration standards are of acceptable quality. Re-calibrate the sensor with the 
fresh calibration standards following the steps in section 7.2.2. 

If after re-testing with fresh calibration solution results are outside the sensor tolerances it is possible the sensors 
may require maintenance or replacing. It is also possible that the batch of calibration solutions received are of 
poor quality. Contact a Water Quality Project Officer for advice. 

Table 3 YSI EXO2 sensor tolerances (Xylem, 2018) 
Sensor 

 

Tolerance 

YSI pH  ±0.2 pH units 

YSI pH/ORP ±20 mV 

YSI Turbidity ±2% of reading 

YSI Conductivity 0 - 100 mS/cm: ±0.5% of reading or .001 
mS/cm, whichever is greater  

100 - 200 mS/cm: ±1.0% of reading. 
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Temperature ±0.2 degrees Celsius 

 

7.2.6 Checking the operation of the pH and pH/ORP sensing elements 
The sensing element of the pH and pH/ORP sensor is the reference junction. Occasionally dirt, debris and calcification 
of the sensor can block the reference junction causing inaccurate or unstable readings. The following test can be 
performed to determine if the reference junction of a pH electrode is making adequate contact with the sample 
solution. 

To check the operation of the pH and pH/ORP sensing element, follow the stepwise procedure below. 

1. Dilute 1 part of pH 6.88 buffer with 9 parts of MilliQ (i.e. a 1:10 dilution). 

2. Measure the pH of the diluted buffer. The result should be 7.06 ± 0.02 pH units. Record results in the 
calibration worksheet. 

3. If the value obtained is outside of these limits, then repeat the pH and pH/ORP sensing element clean 
described in section 7.1.4 and perform the appropriate clean required as per the instructions supplied. 

4. Re-calibrate the pH and/or pH/ORP sensor (see Section 7.2.2). Record results in the calibration worksheet. 

5. Repeat Steps 1 to 2. If the value obtained is still outside 7.06 ± 0.02 pH, then the electrode should be 
replaced. Record results in calibration worksheet along with a note in the maintenance sheet of sensor 
performance and notify a Water Quality Technician of the performance of the sensor. 

7.2.7 Short term storage of sensors (under 4 weeks) 
If short term storage is required in the office before deployment in the field, store the EXO and sonde with sensors 
back in calibration cabinet. Ensure the calibration cup housing the sensors has a small amount of water (1-5 mm) to 
ensure a humid environment for sensors. This is suitable for short term storage of no more than 4 weeks after field 
use, calibration and maintenance. 

 

8. EXO2 maintenance 

EXO2 maintenance procedures are followed according to EXO user manual – Revision G, April 2017. The EXO User 
manual provides detailed step by step instructions for the maintenance of both the EXO2 sonde and sensors and can 
be found in SharePoint, 

https://terrainnrm.sharepoint.com/projects/MIP/ManualsOperating%20Procedures/Forms/MIP%20Theme.aspx 

Below is the list of regular maintenance that may be required during routine calibrations and the associated 
attachment. Please note that while the diagrams are for the ProDSS, the methods for EXO2 are the same. 

8.1 Sensor replacement 

The following step-wise procedure from the ProDss user manual 2016 outlines the removal of sensors for 
maintenance or replacement of faulty units.  
 

1. Remove protective housing (black guard) from sonde bulkhead. 
2. Identify sensor for replacement. 
3. Unscrew fastening ring at base of sensor (the end connected to the sonde bulkhead). Insert sensor tool (see 

Figure 24) into rotating nut at the base of the sensor, turn in an anticlockwise direction and unscrew until free. 
4. Hold sensor firmly, be careful not to touch sensitive areas at the end and side of sensor (see Figure 17). Pull 

gently and the probe will dismount from the bulkhead. 
5. To install new sensor, follow instructions accompanying replacement sensor or follow steps six through eleven. 
6. Remove new probe from packing. 
7. Locate lubricant supplied with new sensor and apply to O-rings on port end of sensor. 
8. Remove new sensor from box, remove sensor from long term storage container. 
9. Align new sensor with communication port, insert and push gently until seated. 
10. Fasten sensor by inserting sensor tool into holes of fastening ring as outlined in Figure 14, turn in clockwise 

direction until tight, do not use excessive force. 

https://terrainnrm.sharepoint.com/projects/MIP/ManualsOperating%20Procedures/Forms/MIP%20Theme.aspx
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11. Re-secure the sensor against the central cleaning wiper by tying a zip tie around all sensors before deployment. 

12. Re-connect sonde housing to sonde bulkhead by twisting in a clockwise direction.  
13. Sensor replacement is now complete. 
 

 
Figure 24 Sensor installation method for wet-mate EXO2 ports (ProDSS User Manual, 2016). 

  

8.2 Module Replacement  
The pH sensor is the only sensor used by the MIP that will require a module replacement. The following step-wise 
procedure from the ProDSS User Manual 2016 outlines the removal of pH sensor modules for the replacement of old 
or faulty units. 
 

1. Remove the protective housing (black guard) from sonde bulkhead as outlined in section 7.1.2 step 2. 
2. Identify sensor for replacement. 
3. Unscrew fastening ring at base of sensor (end connected to the sonde bulkhead). Insert sensor tool (see 

Figure 14) into rotating nut at the base of the sensor, turn in an anticlockwise direction and unscrew until free. 
4. Hold sensor firmly, be careful not to touch sensitive areas at the end and side of sensor. Pull gently and the 

probe will dismount from the bulkhead  
5. Follow sensor specific module installation instructions provided by module supplier (Figure 26). 
6. Align sensor with new module to the communication port, insert and push gently until seated. 
7. Fasten sensor by inserting sensor tool (see Figure 14) into holes of fastening ring as outlined in Step 3, turn in 

clockwise direction until tight, do not use excessive force.  
8. Re-secure the sensor against the central cleaning wiper by tying a zip tie around all sensors before deployment. 

9. Re-connect sonde housing (black guard) to sonde bulkhead by twisting in a clockwise direction.  
10. Sensor module replacement is now complete. 
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Figure 25 pH module replacement (ProDSS User Manual, 2016).  
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9. Trouble shooting 

9.1 NO data or NAN readings 
If no data or NAN (not a number) readings are displayed on eagle.IO the EXO2 has malfunctioned. It is important to 
go to site to check the following; 

• There is power to the unit and fuses in the electronics box have not blown. You will know if it is blown by 
checking fuse compartments. If the red light is on, the fuse is blown. See Section 9.3 to replace fuse. 

• The flow cell and sensors are clean and free from algal build up, debris and sand (see Section 7.1 for 
methods for removing and cleaning flow cell and sensor). 

• The central wiper is working correctly and brushing the sensors before and after each measurement. If the 
brush is frayed or has fallen off, see Section 9.4 to replace the brush. 

• There is sufficient water pumping up through the system. The pump guard is clear of sand and algae and the 
pump in the river is operational. If the pump guard is clogged see Section 9.5 to clean. 

9.2 Drift in data 
If drift in data and/or significant and sudden increase or decrease in values is observed it is possible that there has 
been sensor failure. The first step is to clean the flow cell and sensors to ensure biofouling was not causing the 
erroneous measurements.  

1. Remove the sonde following the steps provided in Section 7.1.1 and using a damp, lint free cloth wipe clean 
the flow cell and sensor.   

2. Replace the EXO2 back into the cabinet and check measured data on eagle.IO at the next sample (samples 
taken in 30 min intervals). 

If the process above does not correct the data it is recommended that the EXO2 is brought back to the office for 
calibration and assessment (see Section 7.1 for sonde removal and cleaning method). 

9.3 Checking and replacing a blown fuse 
If there is a suspected blown fuse on site, follow the steps below to check and replace the fuse. 

1. Take a 15 Amp glass fuse (Figure 27) and a multimeter to site (Figure 28). 
2. Open the cabinet and check the fuse compartments (there will be three). Each compartment will have a red 

light in the middle. If the light is turned on the fuse has blown (Figure 26) 
3. Turn the multimeter on continuity test mode, aka Beep test (Figure 28). 
4. The fuse compartment contains a small metal screw on either side of the compartment (Figure 26). Place the 

positive lead the against one side of the compartment and the negative lead on the other side. For continuity 
test mode it does not matter which side the positive or negative lead is on. 

5. If the multimeter is beeping the fuse is good. If it is not, the fuse is blown and will require replacing. 
6. To open the compartment and replace the fuse, lift the small black tab at the end of the, remove the fuse by 

carefully pushing the fuse sideways out of the compartment (Figure 26). The fuse should easily push out of 
place. 

7. Replace the fuse with a 15 Amp glass fuse by sliding the fuse back through the same opening the blown fuse 
was removed from. Push shut the open compartment. Ensure the compartment is closed securely. 

8. Check that power has been restored by turning on the site intake pump. 
9. Take the small black key located on the pump guard in the cabinet. Use this key to turn the lock on the 

outside of the steel cabinet. Turn the lock two clicks to the right. This will move the lock to the far right and 
turn the pump on. You should see water moving through the pump guard and EXO2. 

10. Turn the key back two clicks to its original position and replace back onto the pump guard. 
11. Lock the cabinets before leaving site. 
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Figure 26 Fuse compartments inside the electronics cabinet at an in-stream monitoring station. 

 

 

Figure 27 Example of glass fuse. Figure 28 Steps to set up continuity mode (beep test). 

 

9.4 Replacing failed wiper brush on central wiper 
If the central wiper brush is frayed or has fallen off, follow the instructions in Figures 29 to 31 to replace the wiper 
brush. 

Fuse 
compartment 

Red indicator light – 
if it is on the fuse is 
blown 

Tab to lift and open 
fuse compartment 

Metal screws – 
placement for 
multimeter leads 

1. move dial to 
wifi setting 

2. Press wifi button 
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Figure 29 Install instructions to replace the EXO2 central wiper brush and brush guard (EXO user manual, 2017). 

 

 

Figure 30 Example of an EXO central wiper (Source: ysi.com) Figure 31 Example of an EXO central wiper brush and allen 

key (Source: ysi.com) 

 

9.5 Cleaning pump guard 
The inline pump guard is installed before the instruments in the cabinet to catch any large filaments of algae, sand or 
debris before it passes through the system. The pump guard can clog during times when the site is experiencing high 
bed movement or an increase in algal density. Below are the steps to clean the guard. 

1. Open the lower steel cabinet at the in-stream monitoring site. Keys for the site cabinet can be found in the 
key cabinet in the Tully Office or in the glove box of MIP Local Scale Monitoring vehicle. 

2. Take the small black key located on the pump guard in the cabinet. Use this key to turn the lock on the 
outside of the steel cabinet. Turn the lock one click to the right. This will move the lock to the centre. If you 
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go too far the sites pump will turn on. If this happens switch the key to the left one click (Figure 32). The 
pump for the site is now off.  

3. Place an absorbent cloth underneath the EXO2 to soak up any water spillage and take the clear plastic cover 
off the pump guard by turning in an anti-clockwise direction until free (Figure 32 and Figure 33) 

4. Remove the wire filter in the centre of the pump guard by pulling outwards (Figure 33 and Figure 34).  
5. Using a damp cloth clean the centre of the pump guard which is now free of the wire filter, the wire filter 

and clear pump guard casing. 
6. Replace wire filter back into the pump guard by pushing in to the centre. 
7. Replace clear plastic casing by turning in a clockwise direction until tight. Do not over tighten as the casing 

may crack and cause leakages. 

 

 

Figure 32 Example of pump key switch and pump guard location within Sandy Creek in-stream monitoring station cabinet.  

  

Figure 33 Example of a pump guard with the clear plastic 

casing removed. 

Figure 34 Example of pump guard with the clear plastic 

casing and wire filter removed. 

Pump key 
switch 

Pump guard 
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Appendix A 

Terrain NRM Install Report (double click to open) 
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