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Measuring Freshwater Mussel 
Partnership for the Delaware Estuary (PDE) Freshwater Mussel Recovery Program Method  
Kurt Cheng 
 
Description 
This Freshwater Mussel Recovery Program Method (FMRPM) describes the general conduct of 
in situ water quality monitoring in freshwater and marine environments using a handheld 
device such as a water quality sonde connected to a data collector. This type of water quality 
monitoring is a fast and efficient method to observe and record key parameters in freshwater 
and marine habitats concerned with ecosystem health (i.e. water temperature, salinity, 
conductivity, dissolved oxygen, and pH). 
 
Summary of Approach 
The general approach is to calibrate the water quality sonde for the environment in which it will 
be used. Upon calibration, the sonde may be used to monitor water quality. Data capture may 
be done either on the data collector or hand written onto a datasheet. 
 
Equipment 

Water Quality Sonde 
Data collector 
Data collector cable 
Calibration cup 
Probe guard 
C-cell alkaline batteries 
CT probe 
pH probe 

Dissolved Oxygen probe 
pH 4 Calibration solution 
pH 7 Calibration solution 
pH 10 Calibration solution 
1.0 mS/cm Calibration solution 
10 mS/cm Calibration solution 
50 mS/cm Calibration solution 
Spring water 

 
Procedures 
 
1. Calibration 
 
Calibration of water quality sonde should take place preferably hours before use in the field. 
For specific probe calibration methods, refer to Appendix A. Note, calibrating conductivity and 
pH requires different calibration solutions which are specific to different environments (e.g. 
freshwater, brackish water, acidic waters). This specificity ensures the most accurate readings 
in the field. The calibration cup should be rinsed with spring water in between each calibration. 
Dispose of water calibration solutions properly down drain and store calibration solutions after 
use. 
 
2. Field Use 
 
A water quality sonde may be used in the field by a single operator. The operator must ensure 
the probes are clean and free of debris or other fouling agents. With the probe guard tightly 
screwed onto the sonde, place the sonde into the water body of interest. If the operator must 
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wade into the water body, they must ensure any disturbance to the water column (e.g. re-
suspended sediments) is avoided by waiting for settlement or placing the sonde away from the 
disturbed area. The sonde must not be in contact with the benthic boundary of the water body. 
To avoid this, the operator may drop the sonde until it contacts the benthic boundary and then 
lift the sonde up at least six inches to avoid potential smothering of probes by benthic algal 
mats, sediment etc. which may influence readings. If operating the sonde in fast flowing waters, 
probes shall face perpendicular to flow (never into flow or facing away from flow). If operating 
the sonde in a lentic environment or other slow moving water, the operator must swirl the 
probe gently to ensure accurate readings. The operator must wait for water quality 
measurements to stabilize. Upon stabilization, the operator may either store the data on the 
data recorder or record data on a datasheet. The data shall ultimately be recorded on the water 
quality datasheet along with site information (Appendix B).  
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Appendix A 

Conductivity 
  

The conductivity calibration should be verified every day the instrument is used. However, the 

conductivity sensor is very stable and may hold its calibration for several weeks.  

  
CALIBRATION TIPS 

  

1. It is not necessary to calibrate conductivity, specific conductance and salinity. Calibrating 

one of these parameters will simultaneously calibrate the others. YSI recommends 

calibrating specific conductance (temperature compensated conductivity) for greatest 

ease and accuracy. 

2. Ensure the conductivity sensor is clean and dry before performing a specific 

conductance calibration. 

3. 3.Always use fresh, traceable conductivity calibration solution when calibrating the 

conductivity sensor. 

a. The shelf life of conductivity solution is one month after being opened. This is 

due to potential changes in the value of the solution caused by evaporation 

which can occur after opening the bottle. Be sure to write the open date on the 

bottle so you know that you are using good calibration solution. 

b. Never calibrate with a conductivity solution that is less than 1.0 mS/cm. You are 

setting the slope on a linear device so a good strong conductivity signal will give 

you the best performance. Use 1.0 mS/cm for fresh water, 10 mS/cm for brackish 

to estuarine water and 50 mS/cm for salt water. 1.0 mS (millisiemens) = 1000 uS 

(microsiemens). 

4. Pre-rinse the cal cup and sensors with a small amount of calibration standard or rinse 

standard and discard. 

5. When calibrating the conductivity sensor, the calibration solution must cover the top 

vent holes of the conductivity sensor. If using a Quatro cable, the top vent hole is 

located on the side of the combination conductivity/temperature sensor. If using a 

different cable, the conductivity sensor is integral to the cable and the sensor has two 

vent holes located close to the cable. Ensure the entire conductivity sensor is submerged 

in the solution or the instrument will read approximately half the expected value. 

6. After placing the sensor into the solution, gently move the sensor up and down to 

remove any air bubbles that may be trapped in the conductivity sensor. 

7. If calibrating Specific Conductance, enter the value of the conductivity solution as it is 

listed for 25°C. Make sure you are entering the correct units.  1 mS = 1,000 uS. 
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8. If you receive a warning message stating that the calibration is questionable, do not 

continue with the calibration. Instead, select ‘No’ and investigate what is causing the 

questionable results. If you accept a questionable calibration, your conductivity readings 

(and your DO mg/L readings) will be erroneous. Typical causes for this error message 

include:  incorrect entries (entering 1000 uS/cm instead of 1.0 mS/cm), not using 

enough solution to cover the vent holes, air bubbles trapped in the sensor, calibrating in 

conductivity instead of specific conductance, dirty conductivity electrodes, and/or bad 

calibration solution. 

9. After accepting a good calibration, navigate to the GLP file and check the conductivity 

cell constant for the calibration.  For highest accuracy, the cell constant should be 5.0 +/- 

0.5. However, the acceptable range is 5 

+/- 1.0. A cell constant outside of this range indicates that a questionable 

calibration was accepted. 
   
 

pH 
  

The pH calibration should be verified every day the instrument is used. However, a new pH 

sensor may be capable of holding its calibration for several days. 

  

  
CALIBRATION TIPS 

  

1. If using a pH sensor in a 6051010 or Quatro cable, calibrate the sensor in port 1 prior to 

calibrating the sensor in port 2. The sensor in port 2 uses the reference of the sensor 

installed in port 1. Therefore, it is important to verify that the port 1 sensor is working 

properly before calibrating the port 2 sensor. See pH Troubleshooting Tips for additional 

info. 

2. The pH sensor can be calibrated with up to six calibration points. 

3. Calibration can be accomplished in any buffer order. 

4. pH 7 buffer should be used regardless of how many calibration points you use; however, 

it does not have to be the first point. 

5. In most cases, a two-point calibration is all that is required (4 and 7 or 7 and 10). You can 

bracket the expected in-situ pH values. Use a three-point calibration with 4, 7 and 10 if 

the in-situ pH values are unknown or if you expect the in-situ values to be on both sides 

of the pH scale. 

6. Rinse the sensors and cal cup with a small amount of pH buffer. Fill the cup so that the 

pH sensor tip and the temperature sensor are submerged in buffer. 
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7. If necessary, highlight the Calibration Value and enter the pH value of the buffer solution. 

Note:  The Pro Plus has auto buffer recognition which can be set to USA (4, 7, 10) or NIST 

(4.01, 6.86, 9.18) buffer values in the pH Sensor Setup menu.\ 

8. Record the pH millivolts for each calibration point. The acceptable mV outputs for each 

buffer are shown below. 

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

pH 4 mV value = +165 to +180 from 7 buffer mV value pH 10 mV value = -165 to -180  

from 7 buffer mV value 

 A value of +50 or -50 mVs in buffer 7 does not indicate a bad sensor. 

 The mV span between pH 4 and 7 and 7 and 10 mV values should be ≈ 165 to 

180 mV. 177 is the ideal distance. The slope can be 55 to 60 mV per pH unit with 

an ideal of 59 mV per pH unit. 

 If the mV span between pH 4 and 7 or 7 and 10 drops below 160, clean the 

sensor and try to recalibrate. 

9. Wait for the pH to stabilize in the each buffer and then press enter to accept each 

calibration point. 

10. Rinse the sensor and cal cup with a small amount of the next buffer between calibration 

points. 

11. After pressing enter to accept your last calibration point, press cal  to complete the 

calibration. Otherwise you will continue calibrating up to 6 calibration points. 

12. If you receive a warning message stating that the calibration is questionable, do not 

continue with the calibration. Instead, select ‘No’ and investigate what is causing the 

questionable results. If you accept a questionable calibration, your pH readings will be 

erroneous. Typical causes for this error message include: incorrect Sensor/Port setup in 

the instrument, a dirty sensor or bad buffer solution. 

13. After accepting a good calibration, navigate to the GLP file and check the pH Slope and 

Slope % of ideal. A good slope should be between 55 and 60 mVs while the ideal is 59 

mV. If the slope drops below 53, the sensor should be reconditioned and recalibrated. 

  

Dissolved Oxygen 
  

The dissolved oxygen sensor should be calibrated every day the instrument is used. It is not 

necessary to calibrate in both % and mg/L or ppm. Calibrating in % will simultaneously 

calibrate mg/L and ppm and vice versa. 
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CALIBRATION TIPS 

  

1. The Pro Plus can be calibrated in air-saturated water, water-saturated air or against a 

Winkler Titration. You can perform a 1 or 2 point DO calibration. A 2 point calibration 

includes 1 point in a zero oxygen environment and the 2nd point at full saturation. 

2. For both ease of use and accuracy, YSI recommends that you perform a 1 point 

calibration in water- saturated air. 

3. Make sure that there is a good membrane with fresh electrolyte (O2 probe solution) 

installed on the DO sensor. The membrane should be clean and free of wrinkles. There 

should not be any air bubbles present under the membrane. Membranes should be 

changed regularly and generally last 2-8 weeks depending on use and storage. 

4. To perform a 1 point calibration in water-saturated air, place the sensor in a 100% 

humid environment. This can be accomplished several ways: 

a. For the 60520 and 6052030 cables, moisten the sponge in the gray calibration 

sleeve with a small amount of clean water and place it over the sensor guard. 

b. For the 6051020 and Quatro cables, place a small amount of water in the 

calibration/storage cup and place it over the sensors. When screwing the 

calibration cup onto the sensor bulkhead, only engage one or two threads. Do 

not screw the calibration cup completely onto the sensor bulkhead. The goal is 

to have air exchange between inside and outside the calibration cup. 

 The sponge and calibration sleeve/cup should be clean since bacterial growth may 

consume oxygen and interfere with the calibration.  

5. Be sure the sensor is in air, not water, and that there are not any water droplets on the 

membrane or temperature sensor.After entering the % calibration mode, wait 

approximately 5 to 15 minutes for the storage container to become completely 

saturated and, if using a polarographic sensor, to allow the sensor to stabilize. 

6. Salinity affects the ability of water to hold oxygen and is used by the instrument to 

calculate DO mg/L (ppm). 

 The Salinity value displayed near the top of the DO calibration screen is either the 

salinity correction value entered in the Sensor menu or the Salinity value as 

measured by the conductivity sensor in use. If you are using a conductivity sensor, 

ensure that it is calibrated and reading correctly in order to obtain accurate DO mg/L 

(ppm) measurements. If you are not using a conductivity sensor, the Salinity 

correction value should be the salinity of the water you will be testing. Highlight 

Salinity and press enter to modify this setting if necessary. The salinity of fresh water 

is typically 0-0.5 ppt and seawater is typically 35 ppt. 
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7. After accepting the calibration, navigate to the GLP menu and record the DO sensor’s 

value (sensor current in uA). The acceptable sensor currents when calibration is 

performed at 25°C, in a 100% saturated air environment at 760 mmHg are: 

1.25 mil PE membrane (yellow membrane): Average 6.15 uA (min. 4.31 uA, max. 8.00 

uA) 

2.0 mil PE membrane (blue membrane): Average 3.38 uA (min. 2.37 uA, max. 4.40 uA) 

1 mil Teflon membrane: Average 16.29 uA (min. 11.40 uA, max. 21.18 uA) 

8. If you receive a warning message stating that the calibration is questionable, do not 

continue with the calibration. Instead, select ‘No’ and investigate what is causing the 

questionable results. If you accept a questionable calibration, your DO readings will be 

erroneous. Typical causes of a calibration error message include:    incorrect  sensor,  

membrane  or  port  setup  in  the  instrument,  incorrect  barometric  pressure 

information, a bad membrane or a sensor that needs reconditioned. 
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Appendix B 

 
Water Quality Assessment 

 

General Site Information 

Project Name: Site: Sub-site: 

Date: 
 

Personnel: 

Latitude (Decimal °): 
 
 
           _______________________________N 

Longitude (Decimal °): 
 
 
         _______________________________W 

Time Begin: Time End: 

 
Weather/water observations (e.g. tide stage, flow, and turbidity): 
 
 
 
 

Water Quality Data 
Temperature (°C) 
 

pH: Salinity (ppt): 

Conductivity (mS/cm):  Specific Conductivity (mS/cm): 

Dissolved Oxygen 
DO saturation  %:                                                              DO mg/L: 

 
Additional Notes: 

 
 


