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Introduction

The HOBO MX800 Series logger provides a single integrated platform for monitoring a range of crit-
ical water parameters. The currently available sensors track multiple parameters and are available in
the following combinations:

e conductivity, temperature, and depth (CTD)
¢ conductivity and temperature (CT)
¢ dissolved oxygen and temperature (DO)

The loggers include built-in Bluetooth for quickly and wirelessly downloading data. The HOBO
MX800 series Bluetooth loggers come in an easy-to-deploy fully submersible model (MX801), as
well as a direct read model (MX802) for conveniently downloading data that doesn’t require having to
remove the sensor from the water. Use this single platform for monitoring multiple water parameters,
featuring interchangeable sensors, easy calibration and setup, and user-replaceable batteries.
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HOBO MX801 Submersible Logger Quick Start Guide

Overview

The HOBO MX801 Submersible Logger is designed to be used with compatible HOBO W-Series
sensors to log water parameters such as temperature, conductivity, depth and more.

This logger must be deployed with the sensors attached, as it is not waterproof if sensors are not
attached.

If you are using this logger with two sensors, you will need to use the 2-sensor adapter. See the
manual that comes with that adapter for attaching the two sensors.

The following is an overview of the steps for configuring and deploying the logger:

Connect a Sensor

Calibrate the Sensor
Configure the Logger

Mount and Deploy the Logger
Download the Data

Process the Data

o aR WM~

_*k Note: If you are using either a W-CTD or W-CT sensor and it has not been in
water, we recommend attaching the sensor to the MX801 logger and soaking
the sensor in tap water for 24 hours before performing a conductivity calibration.

Connect a Sensor to the Logger

1. Take the rubber cap off the end of the logger.

2. Connect the sensor to the logger by aligning the alignment pin on the sensor with the hole on
the logger connector. Do not force the connection because you do not want to bend any of the
pins.

_?h Note: When assembling the logger and the sensor, make sure the o-rings and
cable connector surfaces are clear of any debris. Any contamination of these
surfaces can cause leaks that lead to logger failure.
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3. Attach the tapered coupler over the connection between the sensor and the logger. To do so,
ensure the magnetic fob is attached to one half of the tapered coupler. Snap one side of the
coupler over the connection between the sensor and the logger with the tapered end toward
the sensor. Slide the other half of the tapered coupler over the connection and press the two
parts together; listen for a snap.

4. Tighten the tapered coupler screws with the allen wrench that is included with the logger. You
may need to move the magnetic fob out of the way.
5. Insert the magnetic fob into its holding spot on the coupler.

.

& Note: Itis normal for there to be a small gap between the coupler and the log-
Q ger. Note also that it is normal for the coupler to rotate around the connection.
This allows you to rotate the magnetic fob to where you can easily reach the
magnet icons for activating logger functions.

Download and Open HOBOconnect

You need to use HOBOconnect with the HOBO MX Series loggers. To download HOBOconnect go
to:

www.onsetcomp.com/products/software/hoboconnect

Calibrate the Sensor

If you are using CTD, CT, or DO sensors, calibrate them in your office or lab before configuring the
loggers for deployment. The HOBOconnect app guides you through the basic calibration steps. To
achieve the best calibration accuracy, refer to Conductivity Sensor Calibration or DO sensor Cal-

ibration.
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Configure the Logger

Logging Water Level Requires Barometric Pressure

If you are using the MX801 logger with a CTD sensor to measure water level, you should deploy a
barometric pressure logger nearby (within 10 miles) to log barometric pressure changes. You can
use a HOBO MX802 logger or a HOBO MX2001 logger to log barometric pressure. These require a
cable and sensor to be attached to make them weatherproof, or use a termination plug (W-PLUG) on
the MX802. HOBOconnect uses the barometric pressure data in combination with the CTD pressure
data to calculate water level.

Use HOBOconnect to configure the logger you will be using to record barometric pressure:

1. If you are using an MX802 logger, you may may need to wake it using the magnetic fob.

2. Configure the Logging Interval and Start Logging setting to be same as what you will be using
for the MX801 logger with the CTD sensor. You want this logger to continue until after you
have stopped the CTD logger or downloaded its data.

3. Confirm that the Barometric Pressure channel is On.

Configure and Start the HOBO MX801 Logger Using HOBOconnect

1. You may may need to wake the MX801 logger using the magnetic fob.

2. Configure the Logging Interval and Start Logging settings to be same as what you are using
for the barometric pressure logging.

3. Tap Temperature and ensure that this is set to On. If you're recording water level, you also
need to have Absolute Pressure set to On. Turn the other measurement channels on or off as
desired. If you want to record Specific Conductivity, select that channel and enter the tem-
perature compensation for the water where the logger will be deployed. If you choose to enter
a Linear Compensation Value, this is typically different from the temperature coefficient of the
calibration solutions.

¥ Note: The logger is able to calculate and log certain parameters without need-

[‘;J ing to log the basic measurements used to get those parameters. For example

you can log salinity without having to log electrical conductivity and tem-
perature. However, it is often a good idea to log the basic measurements in
case you need those later.

Mount and Deploy the Logger

1. Mount the MX801 logger in water at the site. See Mount and Deploy the MX801 Logger for
mounting recommendations.
2. Ifyou are logging water level, deploy the barometric pressure logger.
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3.

If you are logging water level, allow the MX801 logger time to reach temperature equilibrium
and take a reference water level reading. Record this along with the time it was taken in your
deployment notes. You will need this reference water level reading when you post-process the
data in HOBOconnect.

Download the Data

1.

ok 0N

At the end of the deployment, we recommend taking measurements of any critical water para-
meters, and making notes of these values and the time they were taken. These could be use-
ful later for data validation and data correction if necessary.

Pull up the logger from its deployment location.

In HOBOconnect, tap the MX801 tile and download data.

If you are redeploying the logger, clean the sensor if needed, before you deploy it again.

If you have also deployed a logger to record barometric pressure, download that data now
using the same device for downloading data from both loggers. Process the data after you are
done.

Process the Data

1.
2.

Select the Data tab.
Open the MX801 data file that you just downloaded.

To derive water level, follow steps 3-9.

3.

No ok

© ®

Click the Reference Water Level icon. The Water Level Assistant opens.

Select one of the Water Densities that are listed or enter one manually.

Select the Use Reference Water Level check box.

Enter the Reference Water Level that you recorded earlier when you deployed the logger.
Select the date and time closest to the time you took the Reference Water Level meas-
urement.

Select the file you are using with the barometric pressure data (or enter a fixed pressure).
Once you have entered the information on the screen, click Proceed. HOBOconnect will cal-
culate the water level data channel. To save this water level data and the barometric pressure
data used, you must export the data file.

You can choose to export and share the file. Share is available only on the mobile app.

You can process the dissolved oxygen (DO) data with data from a nearby conductivity logger to get
salinity-adjusted DO or get DO in percent saturation using barometric pressure data from a nearby
logger.
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HOBO MX802 Direct Read Logger Quick Start Guide

Overview

The HOBO MX802 Direct Read Logger is designed to be used with compatible HOBO W-Series
sensors to log water parameters such as conductivity, temperature, depth and more.

This logger is typically deployed with the sensor connected via direct-read cable. The sensor
remains in the water while deployed and the logger is above the water for convenient wireless
Bluetooth readout. The MX802 is weatherproof but not waterproof, so it must be mounted in such a
way so that it remains above the water. The cables must be attached to the sensors for them to be
waterproof and attached to the logger for that to be weatherproof.

If you are using this logger with two sensors, you will need to use the 2-sensor adapter. See the
manual that comes with that adapter for attaching the two sensors.

The following is an overview of the steps for configuring and deploying the logger:

Connect the Sensor
Calibrate the Sensor

Mount and Deploy the Logger
Configure the Logger
Download the Data

Process the Data

R

_"? Note: If you are using either a W-CTD or W-CT sensor and it has not been in
m water, we recommend attaching the cable and sensor to the MX802 logger and
soaking the sensor in tap water for 24 hours before performing a conductivity
calibration.

Connect the Cable and Sensor to the Logger

1. Take the rubber cap off the end of the logger.

2. Connect the cable to the logger by aligning the alignment pin on the cable connector with the
alignment hole on the logger connector. Do not force the connection because you do not want
to bend any of the pins.

.

@ Important: When assembling the logger or attaching the cable, make sure the
o-rings and cable connector surfaces are clear of any debris. Any contamination
of these surfaces can cause leaks that lead to logger failure.
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3. Attach the tapered coupler over the connection between the cable and the logger. To do so,
ensure that the magnetic fob is attached to one half of the tapered coupler. Snap one side of
the coupler over the connection between the cable and the logger with the tapered end toward
the cable. Slide the second tapered coupler over the connection and press the two parts
together; listen for a snap.

4. Tighten the tapered coupler screws with the allen wrench that is included with the logger. You
may need to move the magnetic fob out of the way.

5. Insert the magnetic fob into its holding spot on the coupler.

6. Remove the protective cap from the other end of the cable.

7. Align the alignment pin and connect the end of the cable to the sensor in the same manner as
you did above.

8. Use the straight coupler that comes with the cable to lock the connection between the cable
and the sensor. There are two coupler halves that snap together over the connection. Install
the half with the pins first, and then snap on the other half.
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% Note: Itis normal for there to be a small gap between the coupler and the log-
Q ger, sensor, or cable. Note also that it is normal for the couplers to rotate around
the connection. This allows you to rotate the magnetic fob to where you can eas-
ily reach the magnet icons for activating logger functions.

Download and open HOBOconnect

You need to use HOBOconnect with the HOBO MX Series loggers. To download HOBOconnect go
to:

www.onsetcomp.com/products/software/hoboconnect

Calibrate the Sensor

If you are using a CT, CTD, or DO sensor, calibrate it in your office or lab before configuring the log-
gers for deployment. The HOBOconnect app guides you through the basic calibration steps. To
achieve the best calibration accuracy, refer to Conductivity Sensor Calibration.

Mount and Deploy the Logger

1. Deploy the MX802 at the site with the sensor in the water and the logger above the water. See
Mount and Deploy the MX802 Logger for mounting recommendations. Make sure that the log-
ger is mounted high enough so that it will not get flooded.

2. Ifyou are logging water level, use HOBOconnect to enter the current water level as the Refer-
ence Water Level. Make sure that the CTD sensor has had enough time to reach temperature
equilibrium when you enter the Reference Water Level. Enter the Water Density as well. To
connect to the logger with HOBOconnect, you may need wake the logger using the magnetic
fob.

Configure and Start the HOBO MX802 Logger Using HOBOconnect

1. You may need to wake the MX802 logger using the magnetic fob.

2. Configure the Logging Interval and Start Logging settings.

3. Turn the other measurement channels on or off as desired. If you want to record Specific Con-
ductivity, enter the temperature compensation for the water where the logger will be deployed.
If you choose to enter a Linear Compensation Value, this is typically different from the tem-
perature coefficient of the calibration solutions.

U.S. and International Sales: 1-508-759-9500 11 www.onsetcomp.com


http://www.onsetcomp.com/products/software/hoboconnect

.'*k Note: The logger is able to calculate and log certain parameters without need-
m ing to log the basic measurements used to get those parameters. For example
you can log salinity without having to log electrical conductivity and tem-
perature. However, it is often a good idea to log the basic measurements in
case you need those later.

Download the Data

1. Atthe end of the deployment, we recommend taking measurements of any critical water para-
meters, and making notes of these values and the time they were taken. These could be use-
ful later for data validation and data correction if necessary.

2. In HOBOconnect, tap the MX802 tile and download data.

You can choose to export and share the file. Share is available only on the mobile app.

Process the Data

You can process the dissolved oxygen (DO) data with data from a nearby conductivity logger to get
salinity-adjusted DO.
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Download the HOBOconnect App and Access Logger Functions

Install the HOBOconnect app to connect to the logger.

1. Download HOBOconnect to a phone or tablet from the App Store® or Google Play™.

2. Download the app to a Windows computer from:
www.onsetcomp.com/products/software/hoboconnect

3. Open the app and enable Bluetooth in your computer's device settings, if prompted.

4. Wake up the logger by moving the magnet fob over the WAKE magnet icon on the logger.

5. Inthe app, tap Devices and then tap the logger tile to connect to the logger.

If the logger does not appear in the list or if it is having trouble connecting, follow these tips:

¢ Make sure the logger is awake by holding the magnet fob over the wake magnet icon on the
logger. Tapping this icon again brings the logger to the top of the list if you are working with
multiple loggers.

e Make sure the logger is within range of your mobile device or computer. The range for suc-
cessful wireless communication is approximately 30.5 m (100 ft) in air with full line-of-sight.

* Change the orientation of your device to ensure the antenna is pointed toward the logger.
Obstacles between the antenna in the device and the logger may result in intermittent con-
nections.

¢ If your device can connect to the logger intermittently or loses its connection, move closer to
the logger, within sight if possible. Bluetooth signals do not go through water, so if the logger
is underwater, it must be pulled out of the water to connect to it.

e |fthe logger appears in the app, but you cannot connect to it, close the app and then power
down your device to force the previous Bluetooth connection to close.

Once the logger is connected, you can:

Tap this Icon: To do this:
Customize Configuration & Start allows you to specify logger settings and save them
% to the logger and start logging. See Configure Logger Operation.

Tap to view live data.

Download Data. See Download Data From the Logger.

a
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-’f \ Clear Alarms. Clears the current alarm.

Add to Favorites allows you to mark the logger as one of your favorites. You can then
ﬁ filter the list of devices to show only loggers marked as favorites. Tap this icon to
unmark the logger as a favorite.

Lock the logger. Set a password for the logger so that it is not mistakenly stopped or

|:{’-‘ reconfigured. Tap the icon, enter a password, and then tap Set. Once you enter a
password on phone or tablet, that mobile device will be the only one to remember it.
This means you can connect to the logger without entering a password on that
mobile device, but you will be required to enter a password on all other mobile
devices. For example, if you set the password for the logger with your tablet and then
try to connect to the device later with your phone, you will be required to enter the
password on the phone but not with your tablet. Similarly, if others attempt to connect
to the logger with different devices, then they would also be required to enter the
password.

Manage Password. Reset your existing password or set a new password for the log-
ger.

Conductivity Calibration. See Conductivity Sensor Calibration.

Reset to Factory Conductivity Calibration.

Enter the reference water level and water density before starting the logger (MX802
logger with CTD sensor only).

o @ ®© o

llluminate the logger LEDs for five seconds.

£

Start logging if the logger was configured to start with a button push. See See Con-
figure Logger Operation.

Stop logging data (this overrides any Stop Logging settings described in Configure
Logger Operation.).

® ©
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HOBO MX800 Logger Series User Guide

Logger Components and Operation

‘Water Detect LEDs and icons  Tapered coupler &

\

Conductivity ~ Temperature Pressure

I

Mounting loop Screws Sensor  Loggerbody  for activating magnetic fob Senhar sensor sensor sensor

(MXBO1 anly) logger functions

The following image shows the vent hole for the barometric sensor on the end of the MX802.

Vent hole for barometric
pressure sensor

Mounting loop: This cap is attached with screws to the logger body. Remove it to replace the bat-
teries.

Screws: These three screws are removable and allow you to replace the battery.
Logger Body: The main body of the logger.

Icons & LEDs: The images that show you where to hold the magnetic fob and the LEDs that show
you the state of the logger. The LOGGING LED blinks every 4 seconds when the logger is logging
(unless Show LED is disabled as described in Configure Logger Operation.). The WAKE LED blinks
once when you hold the magnetic fob on the WAKE icon to wake up the logger. If you select Illu-
minate Logger in the app, both LEDs are illuminated for 5 seconds.

Tapered coupler: The tapered piece that connects the logger to the sensor or cable. Contains the
magnetic fob.

Sensor: The sensor attaches to the logger using the tapered coupler or to the cable with the straight
coupler.
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Conductivity Sensor: The conductivity sensor is visible at this break point in the sensor.

Temperature Sensor: The temperature sensor is located about half way between the pressure
sensor and the conductivity sensor. It is not visible.

Pressure Sensor: The pressure sensor is located about one third of an inch (8mm) from the end of
the sensor. It is not visible.
Configure Logger Operation

Use the HOBOconnect app to set up the logger, including selecting the logging options, configuring
alarms, and other settings. The following table provides brief information on the available settings.
For more information, see the HOBOconnect User Guide.

["_'4;‘ Note: Calibrate your CT, CTD, or DO sensors before configuring them. For more
| information, see Calibrate Sensors.

To configure the logger:

Hold the magnet on the fob over the WAKE icon to wake up the logger.

Tap Devices and then tap the logger tile in HOBOconnect to connect to the logger.

Tap Customize Configuration & Start to configure the logger.

Establish your settings. See the table below for descriptions of the fields.

Tap Start to save the configuration settings. Logging begins based on the settings you select.
See Mount and Deploy the MX801 Logger or Mount and Deploy the MX802 Logger for details
on mounting and see Download Data From the Logger for details on downloading.

ok owN =

Logger Name and Group

Logger Name A name for the logger (optional). If you do not enter a name, the app uses the log-
ger serial number as the name.

Logger Group The group that the logger belongs to (optional). Select an existing group oradd a
new one.

Logger Settings

Logging Interval Determines how frequently the logger records data unless the logger is in burst log-
ging mode (see Burst Logging). Note: If you configure alarms, the logger uses the
logging interval you select as the rate to check for alarm conditions (alarms are not
available in burst logging mode). See Set up Alarms for more details.

Add Interval Adding an interval allows you to log at one logging interval for a time period and
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then at another logger interval for the next time interval, for up to 8 time periods. It
allows you to repeat a logging interval sequence or set a pause, which allows you
to take a collection of readings at regular intervals. For example, you can have the
logger log at 5 seconds for 1 minute, and then Pause logging for 5 minutes. Then, it
will repeat this sequence until the memory is full or the logger is stopped. While the
logger is Paused in this mode, it does not log any readings.

Logging Capacity A read-only field that reports to you the approximate number of days the memory
will last based on the selected logging interval and number of channels being
logged.

Start Logging On Save. Logging begins immediately after you save the configuration settings.

On Next Interval. Logging begins at the next even interval as determined by the
selected logging interval. Use this option if you want the timestamps to be on even
times, such as 10:00, 10:05, 10:10, etc.

On Button Push. Logging begins when you hold the magnet over the Start/Stop
logging indicator on the logger for 3 seconds or start logging with the app.

On Date/Time. Logging begins at a date and time you specify. Select the Date and
Time.

Stop Logging Never Stop (Overwrites Old Data). Logging does not stop. The logger continues
recording data indefinitely. The newest data overwrites the oldest.
On Date/Time. Logging stops on a specific date and time that you specify.
After. Logging stops after an amount of time you specify. Choose the amount of
time you want the logger to log data. For example, select 30 days if you want the
logger to log data for 30 days after logging begins.
Stop When Memory Fills. Logging continues until the memory is full.

Pause Options Pause on Button Push Allows you to stop logging by holding the magnetic fob on
the Start/Stop magnet icon on the logger.
Allow Button Resume Allows you to pause and resume logging by holding the
magnetic fob on the Start/Stop magnet icon on the logger.

Logging Mode Fixed Logging Mode. The logger records data for enabled sensors and selected
statistics at the logging interval specified.
Burst Logging Mode. The logger records data for enabled sensors at the fixed log-
ging interval until the readings rise above or fall below specific limits, at which time
the logger switches to a faster burst logging rate until the readings return to normal.
See Burst Logging for more information
Statistics.The statistics you want the logger to record for all enabled sensors at
each logging interval. See Statistics Logging for more information.
Note: Sensor values are automatically recorded in fixed logging mode; use stat-
istics to log additional statistics that you may require.

Show LED Toggles whether the LEDs on the logger are visible during logging.
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Set a Password

You can create an encrypted password for the logger that is required if another device attempts to
connect to it. This is recommended to ensure that a deployed logger is not mistakenly stopped or pur-
posely altered by others. This password uses a proprietary encryption algorithm that changes with
every connection.

Only the device used to set the password can then connect to the logger without entering a pass-
word; all other devices are required to enter the password. For example, if you set the password for
the logger with your tablet and then try to connect to the logger later with your phone, you must enter
the password on the phone but not with your tablet. Similarly, if others attempt to connect to the log-
ger with different devices, they are also required to enter the password.

Reset the Password

To reset a password:

1. Hold the fob on the WAKE magnet icon for ten seconds. Or, you can also connect to the log-
ger with HOBOconnect, tap Manage Password, and tap Reset. Both options remove the cur-
rent password and resets it to the factory default, which is no password.

2. Tap Lock Logger to enter a new password.

Statistics Logging

In Fixed Logging Mode, the logger records data for enabled sensors and/or selected statistics at the
logging interval selected. Readings are taken at a sampling rate you specify with the results for the
sampling period recorded at each logging interval. You can log the following statistics for each
sensor:

¢ The maximum, or highest, sampled value

¢ The minimum, or lowest, sampled value

e An average of all sampled values

e The standard deviation from the average for all sampled values

For example, a logger is configured with the logging interval set to 5 minutes in Fixed Logging Mode.
In addition, all four statistics are enabled with a statistics sampling interval of 30 seconds. Once log-
ging begins, the logger measures and records the actual temperature values every 5 minutes. In
addition, the logger takes a temperature sample every 30 seconds and temporarily stores it in
memory. The logger then calculates the maximum, minimum, average, and standard deviation using
the samples gathered over the previous 5-minute period and logs the resulting values.
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To log statistics:

1. Select Fixed Logging Mode.

2. Turn Statistics On and select the statistics you want the logger to record at each logging inter-
val: Maximum, Minimum, Average, and Standard Deviation (average is automatically enabled
when selecting Standard Deviation). Statistics are logged for all enabled sensors. In addition,
the more statistics you record, the shorter the logger duration and the more memory is
required.

3. Tap Statistics Sampling Interval and select the rate to use for taking readings. The rate must
be less than, and a factor of, the logging interval. For example, if the logging interval is 1
minute and you select 5 seconds for the sampling rate, the logger takes 12 sample readings
between each logging interval (one sample every 5 seconds for a minute) and uses the 12
samples to record the resulting statistics at each 1-minute logging interval. Note that the faster
the sampling rate, the greater the effect on battery life. Because measurements are being
taken at the statistics sampling interval throughout the deployment, the battery usage is sim-
ilar to what it would be if you had selected this rate for the normal logging interval.

Burst Logging

Burst logging is a logging mode that allows you to set up more frequent logging when a specified con-
dition is met. For example, a logger is recording data at a 5-minute logging interval and burst logging
is configured to log every 30 seconds when the temperature falls below 32°F (the low limit) or rises
above 85°F (the high limit). This means the logger records data every 5 minutes as long as the tem-
perature remains between 32°F and 85°F. If the temperature falls below 32°F, then the logger
switches to burst logging mode and records data every 30 seconds. Once the temperature rises

back to 32°F, the logger then returns to fixed mode, logging every 5 minutes. Similarly, if the tem-
perature rises above 85°F, the logger switches to the faster logging rate and records data every 30
seconds until the temperature falls back to 85°F. At that time, logging then resumes every 5 minutes
at the fixed logging interval.

|"_’¢l‘ Note: Sensor alarms, statistics, and the Stop Logging option Never Stop (Over-
| writes Old Data) are not available in burst logging mode.
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Burst Logging Interval

H,M,S The rate of logging during burst logging.

Logging Parameter

Low Sets the threshold, below which logging happens at burst logging rate.
High Sets the threshold, above which logging happens at burst logging rate.
Notes:

¢ The high and low burst limits are checked at the burst logging interval rate whether the logger
is in normal or burst condition. For example, if the logging interval is set to 1 hour and the
burst logging interval is set to 10 minutes, the logger always checks for burst limits every 10
minutes.

 If high and/or low limits have been configured for more than one sensor, then burst logging
begins when any high or low condition goes out of range. Burst logging does not end until all
conditions on all sensors are back within normal range.

e The actual values for the burst logging limits are set to the closest value supported by the log-
ger. In addition, burst logging can begin or end when the sensor reading is within the specified
resolution. This means the value that triggers burst logging may differ slightly than the value
entered.

¢ Once the high or low condition clears, the logging interval time is calculated using the last
recorded data point in burst logging mode, not the last data point recorded at the fixed logging
rate. For example, the logger has a 10-minute logging interval and logged a data point at 9:05.
Then, the high limit is surpassed and burst logging begins at 9:06. Burst logging then con-
tinues until 9:12 when the sensor reading falls back below the high limit. Now back in fixed
mode, the next logging interval is 10 minutes from the last burst logging point, or 9:22 in this
case. If burst logging had not occurred, the next data point would have been at 9:15.

¢ A New Interval event is created each time the logger enters or exits burst logging mode. See
Logger Events for details on plotting and viewing the event. In addition, if you stop the logger
while in burst logging mode, a New Interval event is automatically logged and the burst con-
dition is cleared, even if the actual high or low condition has not cleared.

Set up Alarms

You can set up alarms for the logger so that if a sensor reading rises above or falls below a specified
value, the red logger LED blinks and an alarm icon appears in the app. Alarms alert you to problems
S0 you can take corrective action. The Alarm Settings area allows you to determine how long the
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alarms should be active. In addition, each parameter that you are logging allows you to set alarm lim-

its for it.

Alarm Settings

Show Visual Alarms Until

For Each Parameter

Low

High

Duration

Cumulative Samples

Consecutive Samples

Logger is Reconfigured The alarms continue until you reconfigure the logger.
Sensors in Limits The alarms continue until the sensor reading falls within the
set alarm limits.

Alarm Button is Pressed The alarms continue until you hold the fob on the
WAKE magnet icon.

The bottom limit for the sensor reading. The alarm is triggered when the reading
goes below this limit.

The top limit for the sensor reading. The alarm is triggered when the reading goes
above this limit.

Set the hours and minutes that should elapse with readings exceeding the limit
before the alarm trips.

The alarm trips once the sensor reading is out of the acceptable range for the
selected duration any time during logging. For example, if the high alarm is set to
85°F and the duration is set to 30 minutes, the alarm trips once the sensor read-
ings have been above 85°F for a total of 30 minutes since the logger was con-
figured.

The alarm trips once the sensor reading is out of the acceptable range con-
tinuously for the selected duration. For example, the high alarm is set to 85°F and
the duration is set to 30 minutes, the alarm trips only if all sensor readings are
85°F or above for a continuous 30-minute period.

When an alarm trips, the red logger LED blinks every 4 seconds (unless Show LED is disabled), an
alarm icon appears in the app, and an Alarm Tripped event is logged. The alarm state clears when
the readings return to normal if you selected Sensor in Limits or you wave the fob in front of the mag-
net. Otherwise, the alarm state remains in place until the logger is reconfigured.

Notes:

¢ HOBOconnect checks alarm limits at every logging interval unless you have turned on burst
logging. For example, if the logging interval is set to 5 minutes, the logger checks the sensor
readings against your configured high and low alarm setting every 5 minutes.
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¢ The actual values for the high and low alarm limits are set to the closest value supported by

the logger. For example, the closest value to 85°F that the logger can record is 84.990°F. In
addition, alarms can trip or clear when the sensor reading is within the specified resolution
specifications.

¢ When you read out the logger, alarm events can be displayed on the plot or in the data file.

See Logger Events.

Turn Channels On and Off

You can determine which channels are collecting data by turning them on and off. To do so:

1. Select Devices and select the tile for the logger.

2. Select Customize Configuration & Start.

3. Select the parameter that you want to turn on or off.

4. On the right side of the page turn Enable Logging on.
Notes:

The logger can calculate and log certain parameters without needing to log the basic meas-
urements used to get those parameters. For example you can log salinity without having to log
electrical conductivity and temperature. However, it is often a good idea to log the basic meas-
urements in case you need those later.

If you're recording water level, you also need to have Absolute Pressure set to On. If you want
to record Specific Conductivity, select that channel and enter the temperature compensation
for the water where the logger will be deployed. If you choose to enter a Linear Compensation
Value, this is typically different from the temperature coefficient of the calibration solutions.
Note that the parameters include the sensor model and serial number so you can confirm you
are turning off the sensor channel that you intended to turn on or off.

This is also how you select a sensor for assigning it a name and to enable alarms.

You can also view the current conductivity calibration points under Electrical Conductivity.

For Total Dissolved Solids, you can enter the TDS Constant.

Set the Specific Conductivity Temperature Compensation Value

If you are logging Specific Conductivity, you will need to select a temperature compensation method
as described below.

hobd =~

Tap Devices and then tap the tile of the logger you are using.

Tap Customize Configuration & Start.

Tap Specific Conductivity on the left.

Select a temperature compensation method. For freshwater you should generally use the
Non-Linear, Freshwater Compensation method. For saltwater, you should use Linear Com-
pensation and enter a temperature compensation value (aka temperature coefficient) for the
water at your site. If you don't know the temperature coefficient, 2.1%/°C is commonly used
for saltwater.
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& Note: Once you've entered the Temperature Compensation value for the water
Q at your site, and if you then put that logger in calibration solution, it will not be
the correct Temperature Compensation value for the calibration solution. This
means that you will not get the specific conductance values you would expect.

Mount and Deploy the MX801 Logger

The submersible HOBO MX801 Logger is designed to be easy to deploy in many environments. It
does not need a cable connecting it to a logger at the surface. The CTD sensor uses an absolute
pressure sensor, so no vent tube is required. The submersible logger and sensor can be easily moun-
ted and/or hidden in the field. Follow these guidelines when deploying the logger:

¢ Make sure the sensor is attached to the logger and that it is calibrated before going to the
deployment site.

e Generally, for deployment in wells, we recommend using the MX802 because it can also log
barometric pressure. However, it is fine to use MX801 loggers in wells, too. When deploying a
MX801 with a CTD sensor in a well, make sure the well is vented to the atmosphere. Typically,
you can drill a small hole in the well cap to ensure that the pressure inside and outside the well
is at equilibrium. If this is not possible, use the MX802 logger with a cable to the sensor.

¢ Use a no-stretch wire such as teflon-coated stainless steel wire to hang the logger in a well.
Any change in length of the wire will result in a 1-to-1 corresponding error in the depth meas-
urement. Always pull-test a cable prior to deploying a logger in a well to make sure it does not
stretch. You will also need at way to attach the cable at the top of the well. For 2" wells, you
can use Onset's well cap (WELL-CAP-01) which includes a mounting disc for attaching the
cable.

¢ If you are deploying the logger in a lake, river, or stream, we recommend deploying the logger
in a protective housing to protect the logger from wave action, shock, debris and movement.
You can use Onset’s protective housing (HOUSING-1) or make your own with PVC or ABS
pipe. You will need to secure the logger and sensor in the housing so that they do not move.
This is important for protecting the logger and sensor, as well as to ensure accurate water
level measurements. Mount the protective housing to a rock or cement block or something
else that will not move. Mount it so the logger is always underwater, but not on the bottom to
be buried by silt. For more information on building a still well, see the Technical Application
Note for Constructing a Stilling Well at:

* https://www.onsetcomp.com/resources/tech-notes/how-to-build-stilling-well

e To prevent loggers suspended on cables from moving in currents and to ensure the support
cable is kept straight during deployment, you may need to add a weight to the suspension
cable or hang a weight below the logger. Alternatively, you could deploy the logger in a stilling
well as described above.
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e Be very careful not to exceed the burst pressure for the logger. The pressure sensor will burst
if the maximum depth is exceeded (see specifications table). The logger should be positioned
at a depth where the logger will remain in the water for the duration of the deployment, but not
exceed the rated bursting depth.

Deploy the MX801 Logger

To suspend the logger in a well:

1. Start the logger if you have not already started it.

2. Lower the logger into to its deployment location.

3. Measure the reference water level from the desired reference point (top of well, bottom of
stream, etc.) following the guidelines provided in the section on taking reference water level
measurements.

¢ To maximize accuracy, allow 5 minutes after deploying the logger before measuring
water depth to allow the logger to reach temperature equilibrium with the water.

e [fthe well is too small in diameter to measure the water depth after deployment, meas-
ure the water depth before deployment, then deploy the logger immediately and record
deployment time.

Mount and Deploy the MX802 Logger

The HOBO MX802 is weatherproof, but not waterproof. Mount the HOBO MX802 logger above the
water so that it can log barometric pressure. There is a vent with a hydrophobic membrane that
allows the logger to sense barometric pressure while keeping water out. The membrane on the vent
can withstand splashing but should not be submerged. The vent membrane keeps out most mois-
ture, but deploying this logger in a continuous, highly saturated well environment can eventually lead
to condensation inside the logger. This can be further worsened by extreme temperature cycling,
such as wells that are in direct sun and shallow water tables that are close to the logger.

Adequate air flow is required to ensure condensation is minimized on and around the MX802. The
vent for the barometric pressure sensor is in the end of the logger where the cable connects.

Barometric pressure
sensor

VD S
Chepih Fanga: dm [130]
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Wells with Normal Humidity Levels

For wells with normal outdoor humidity levels, drill a small vent hole in the side of the well cap to
ensure that the pressure inside and outside the well is at equilibrium. You can also use the Onset
well cap (WELL-CAP-01).

Wells with Sustained Humidity Levels

For wells with sustained levels of high humidity, you will need to either find a way to reduce the
humidity around the logger, or mount the logger outside the well. To reduce the humidity in the well,
you can drill two holes on opposite sides of the well in the area by the barometric sensor vent to cre-
ate cross circulation. To mount the logger outside the well, you will need a way to route the sensor
cable from the well, such as the Onset well cap for cabled sensors (WELL-CAP-02).

¢ |f you are mounting the MX802 outside the well, make sure it is shaded so that it is never in dir-
ect sun (the temperature extremes caused by being in the direct sun will reduce the accur-
acy).

¢ If you are deploying the logger in a 5 cm (2 inch) diameter well, use the Onset well cap (WELL-
CAP-01) to suspend the logger and sensor in the well.

If your well must remain sealed and there is no way to avoid a continuous saturated environment,
use non-vented water level loggers, such as the HOBO U20 or U20L water level loggers.

Other Well Mounting Considerations

In addition, follow these guidelines when deploying the MX802 logger in a well:

* Make sure the sensor and cable are attached to the logger and the sensor is calibrated before
going to the deployment site.

¢ If you are not using an Onset well cap, consider using slots for a mounting bolt used to sus-
pend the logger at the top of the well rather than holes so that the logger can be pulled up eas-
ily for well access without having to remove nuts in the field. This can reduce the chances for
small parts falling into the water and being lost.

e The top of the logger must be close to the top of the well and not shielded in metal so that your
mobile device or computer can connect to it. The maximum range for communication is 30.5m
(100 ft) with full line-of-sight.

 If you are deploying the logger in a lake, river, or stream, you must first build a stilling well to
protect the logger, sensor, and cable. A simple stilling well can be constructed with PVC or
ABS pipe. A properly constructed stilling well holds the sensor in position and protects the log-
ger components from currents, wave action, and debris. Suspend the sensor in the stilling well
so it is always underwater, but not on the bottom to be buried by silt. For more information,
see the Technical Application Note for Constructing a Stilling Well at:

* https://www.onsetcomp.com/resources/tech-notes/how-to-build-stilling-well

U.S. and International Sales: 1-508-759-9500 25 www.onsetcomp.com


https://www.onsetcomp.com/resources/tech-notes/how-to-build-stilling-well

Deploy an MX802 for Barometric Pressure Data (Optional)

If you are using an MX802 logger to record barometric pressure data for use with MX801 log-
ger data, it must either have a cable and sensor attached or a termination plug (W-PLUG)
attached to it to make it weatherproof.

If you are using the barometric pressure data to get dissolved oxygen data in percent sat-
uration, the MX802 should be nearby the location of the logger recording dissolved oxygen.

If you are using the barometric pressure data for water level, it can be withing 10 miles of the
MX801 logger recording water pressure. This means that you can use one logger recording
barometric pressure data with many loggers recording water pressure.

Deploy the barometric pressure logger in the shade, because rapid temperature changes from
heating in the sun can result in measurement error.

It is best to start your barometric pressure logger before starting your loggers recording dis-
solved oxygen or water pressure. This is because the data assistants can only calculate water
level or DO percent saturation for times it has barometric pressure data.

General Guidelines for Mounting the MX802 Logger

The sensor is located on the end of the device and needs to be in the water to measure water
level.

Any change in length of the logger cable will result in a 1-to-1 corresponding error in the depth
measurement. Always pull-test a cable prior to deploying a logger in a well to make sure it
does not stretch.

To prevent the sensor from moving in currents and to ensure the support cable is kept straight
during deployment, you may need to add a weight to the suspension cable just above the
sensor or hang a weight below the sensor.

Be very careful not to exceed the burst pressure for the sensor. The pressure sensor will burst
if the maximum depth is exceeded (see HOBO MX801/802 Specifications). The sensor should
be positioned at a depth where it will remain in the water for the duration of the deployment,
but not exceed the rated bursting depth.

If the environment where you are deploying the logger is known to have ants that are attracted
to electronics, take appropriate protective measures to protect the logger, such as using pesti-
cides. Ants have been known to eat through barometric pressure sensor vent membranes.
When this happens, moisture may enter the logger.

Avoid deploying the logger in direct sun as that can lead to more rapid temperature swings,
which can lead to more measurement error and possibly hurt logger reliability.

The logger must be above any metal well to ensure good wireless transmission.

Make sure there is access for measuring the water level in the well. In some cases, such as
when using the Onset well cap, it will be necessary to pull the logger out of the well to get a
water level meter sensor into the well.

Make sure the logger cannot accidentally fall in the well.
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¢ [fthe cable is too long, loop the cable and secure the cable with 3 or 4 cable ties to ensure the
loop does not slip. The looped cable should be tight enough that the cable can be easily pulled
out of the well if necessary, but it must not bend the cable any tighter than a 1.25 cm (0.5 inch)
radius to prevent damage to the cable.

Deploy the MX802 Logger

To obtain the highest level of accuracy, both the sensor and logger should be allowed to come to full
temperature equilibrium before you make your reference water level measurement and enter it into
HOBOconnect. The sensor takes approximately 5 minutes and the logger takes approximately 20
minutes.

To deploy the logger:

1. Make sure the logger is connected to the sensor end as described in Connect the Cable and
Sensor to the Logger for the MX802.

2. Ifyou are using the Onset well cap, make sure that the logger is secured to the mounting disk.

3. Gently lower the logger into the well.

Take Reference Water Level Measurements (MX801 and MX802)

The reference water level measurement shifts your water level data to use a reference point that is
meaningful in your application. It also corrects for any offset errors in your sensors. For MX802 log-
gers, enter the reference water level while the sensor is deployed in location, but before the logger is
configured and started. For the MX801 logger, enter the reference water level and the time it was
taken into your field notes. Later, enter them into the water level data assistant when post-pro-
cessing the data.

Measure the water level from the desired reference point (top of pipe, ground level, or sea level).
Note that you may need to pull the top end out of the well to gain access for measuring the water
level within the well. Follow these guidelines for determining the reference level:

¢ Ifthe well is too small in diameter to measure the water depth while the logger is deployed,
measure the water depth before deployment, then deploy the logger immediately.
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e [f the water level surface is below the reference point as shown below, enter the reference
water level in the app as a negative number.

- =r —- Reference Point

Well

Enter reference waler
level as negative

« |f the water level surface is above the reference point as shown below, enter the reference

water level in the app as a positive number.
| — |

At
3

Enter reference water
level as positive

Reference Point

¢ If you are using the sensor as the reference point as shown below, enter the reference water
level in the app as zero for a time before the sensor is in the water. The logged water level
readings will represent the height above the sensor.

Enter reference water
level as zero before
sensor is in water

Well

et

4

Readings represent
height above sensor

=== -Reference Point
(Sensor)
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Download Data From the Logger

Before downloading the data, we recommend taking field measurements of important parameters
such as water level and conductivity in case you need these for adjusting data later. Take these read-
ings next to the loggers, along with the time they were taken so that they can be directly compared to
the readings logged at that time.

To download data from the logger:

1. Tap Devices and select the logger tile for the logger whose data you want to download.

2. Tap Download Data. The logger downloads data to the phone, tablet, or computer.

3. Once the download is complete, tap Done to return to the previous page or tap Export and
Share to save the file in the specified format.

You can also upload data automatically to HOBOIink, Onset’s web-based software, using the HOBO-
connect app. For details, see the HOBOconnect User Guide and see the HOBOIink help for details
on working with data in HOBOIink.

["_"F Note: This logger does not currently support the ability to upload its data to
| HOBOIink; It will support this feature in the future.

Post-processing Data to Extract Other Parameters

Water Level Assistant

Use the Water Level Assistant to obtain water level data by entering the water density, reference
water level, and linking a barometric pressure data file.
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Water Level Assistant

Water Density
® Fresh Water Adjusted for Temp

QO Fresh Water (1000.000 kg/m?)
O salt Water (1025.005 kg/m?)

O Brackish Water (1009.996 kg/m?)

O Manual Input‘ ‘kg;’m3
Reference Water Level
Use a Reference Water Level
Water Level | 0.0 ‘ m
Reference Time

‘ 01-03-2024 08:16:46 [Pressure = 103.2579 kpa]

l:‘ Use a constant Barometric Pressure

Barometric Data File @

Mo File Selected yet.

Cancel Proceed

Water Density Several selections for water density, including an option to manually enter water
density.
Reference Water Level In general, you should use a reference water level. Enter the reference water level

measurement that you recorded during the deployment and select the closest time
to when that was taken. Typically this will be from the beginning of the deploy-

ment.

Barometric Data In most cases, you should use a barometric pressure data file to compensate for
barometric pressure changes during your deployment. Normal barometric pres-
sure changes can otherwise result in 6" or more of error. For short deployments of
less than a day with no major weather fronts coming through, it may be OK to use

a constant barometric pressure.

DO Percent Saturation Assistant

In development.
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Maintain the Logger and Sensors

Clean the Logger

Periodically inspect the logger for fouling. To clean the logger housing, rinse the logger in warm
water, making sure that a sensor or cable is attached. With the MX802 logger, avoid getting water in
the vent for the barometric pressure sensor. Use mild dish soap if necessary on the logger housing
only. Do not use harsh chemicals, solvents, or abrasives.

Clean the Conductivity Sensors on the W-CTD and W-CT Sensors

To clean the conductivity sensor, you will need to remove the anti-fouling guard. See Use Anti-Foul-
ing Guard for more information.

Clean the conductivity sensor using a soft dental brush such as the one in the following image.
Gently clean between the electrodes to remove any fouling on the plastic areas around the elec-
trodes. Do not use metal, plastic bristle brushes, or sharp tools.

Replace the Batteries

The logger uses 4 AA lithium batteries. You will need to replace them every 1 to 2 years based on
the sensors you are using and the logging rate.

To replace the batteries:

1. Stop the logger if it is still logging.

2. Download any data from the logger. Data is retained during the batter replacement, so you
can download it after if you prefer.

3. Using a 2mm allen wrench, remove the three allen screws that hold the mounting loop and pull
it off the logger.

4. Remove the batteries from the logger, paying special attention to remember the orientation of
the batteries' polarity.

5. Insert new batteries the same way the spent batteries were installed.

6. Replace the mounting loop and its screws. Note: Be sure that there is no debris on the o-rings
or mating surface. The o-rings should have a lite coating of o-ring lube. Any contamination on
the o-ring seal could lead to water entry and logger failure.
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Change the Sensor on the MX801

To change the sensor attached to the MX801 logger:

1. Stop the logger if it is still running.

2. Download any data from the logger.

3. Using the 3/32" allen wrench included with your logger, remove the tapered coupler from the
logger and detach the sensor by pulling it straight out. (Do not twist.)

4. To connect a sensor to the logger, refer to Connect a Sensor to the Logger.

Change the Sensor and Cable on the MX802

Change the Cable on the MX802
To change the cable attached to the MX802 logger:

1. Stop the logger if it is still running.

2. Download any data from the logger.

3. Using a 3/32" allen wrench (originally included with your logger), remove the tapered coupler
from the logger.

4. Detach the cable by pulling it straight out. (Do not twist.)

5. Connect a cable to the logger following Connect the Cable and Sensor to the Logger.

Change the Sensor on the MX802
To change the sensor on the end of the cable:

1. Insert a small screwdriver into the slot between the two straight coupler halves, and gently
twist the screwdriver to separate the two halves and remove them.

2. Detach the sensor from the cable by pulling it straight out. (Do not twist.)

3. Connect a new sensor to the cable following Connect the Cable and Sensor to the Logger.

Use Anti-Fouling Guard

You can use an anti-fouling guard to protect your sensor. Contact your Onset sales representative to
obtain guards.
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To install the copper guard:

1. Slide one of the o-rings so that it is above the conductivity sensor.
2. Then slide the copper guard over the sensor.

3. Position the guard so the holes are over the conductivity sensor.
4. Finally, slide the other o-ring on to hold the guard in place.

To remove the copper guard to facilitate cleaning, remove the outer o-ring and slide the anti-fouling
guard off. When removing the anti-fouling guard, be careful to not exert excessive twisting force on
the conductivity sensor.

Verify Water Level Accuracy

You can check the accuracy of the logger for water level measurements by deploying the logger’s
sensor end at two depths and comparing the difference in level readings in the data files. When veri-
fying the accuracy this way, be sure to allow the sensor’s temperature to stabilize at each depth.

For the MX802 logger, you can do a rough check of the absolute pressure accuracy by comparing
pressure readings between the water level sensor and the logger's barometric pressure sensor. Pull
the CTD sensor out of the water so that it is in the air the same as the barometric pressure sensor.
Check the differential pressure with the app. The differential pressure should be zero or less than the
sum of the error for the two sensors.

Logger Events

The logger records the following events to track logger operation and status. You can view events in
exported files or plot events in the app. To plot events:

1. Tap Data and select a file to open.
2. Tap the three-dots button (if applicable) and then tap the Graphs button. Select Events to see
the recorded events on the plot and tap OK.
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Internal Event Name Definition

Host Connect The logger was connected to the mobile device.

Started The logger started logging.

Stopped The logger stopped logging.

Alarm Tripped/Cleared An alarm event has occurred because the reading was outside the alarm limits

or back within range. Note: Although the reading may have returned to a nor-
mal range during logging, an alarm cleared event will not be logged if the logger
was set up to maintain alarms until reconfigured.

New Interval The logger has switched to a new multi-rate or burst logging interval.

Water Detect The logger has entered the water or left the water. Note that handling the log-
ger can also result in Water Detect Events.

Low Power The battery level dropped below its normal operating voltage.

Safe Shutdown The battery level dropped below a safe operating voltage and the logger per-
formed a safe shutdown with all data stored in memory.

Cap Expiration The cap on the DO sensor has expired. It has a life of 2 years.

Burst Alarm The logger started logging in burst mode because the reading was outside the
burst limits or reverted to the normal logging rate because the reading was
back within range.

Pressure Sensor Drift

All pressure sensors drift over time. The drift for the pressure sensors is less than 0.5% FS (worst
case) per year. In most applications, drift is not a significant source of error because the offset cre-
ated by any drift is zeroed out when you enter the reference water level in the app at the beginning of
each deployment. In effect, you are re-zeroing the sensor each time you apply a reference reading to
the data file.

Pressure sensor drift matters more when absolute pressure values are needed, or if there are no
recent reference level or depth measurements available. For example, if the logger is deployed for
one year and no new reference level readings are taken during the deployment, it is possible that the
sensor could have drifted as much as 0.5% FS by the end of the deployment.
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Compare the reference water level reading you took at the end of the deployment with the logged
value that is closest to that in time. If the two readings are close, there is not much drift. If there are
differences between these two figures, you must investigate further. The logger may have exper-
ienced sensor drift, a shift in the logger position during its deployment, or a difference in how you
took the readings.

Calibrate Sensors

Conductivity Sensor Calibration

To perform the conductivity calibration you need the temperature coefficient for the calibration solu-
tion you are using. If you are using a potassium chloride solution, 1.91%/C is a good coefficient to
use. For the most precise temperature compensation, see Calculating a More Accurate Temperature
Coefficient.

Preparation
Follow these steps for the most accurate calibration.
We recommend soaking the sensor for 24 hours before calibrating it.

¢ The sensor connectors are not waterproof when disconnected; attach the sensor to an MX800
logger or sensor cable before putting it in the water, to avoid the chance of any water in the
connection.

¢ If you are calibrating at 1,413 uS/cm or less, use distilled or deionized (DI) water. For higher
value calibration solutions, use tap water for the pre-soak.

¢ Rinse the sensor in tap water before putting it into the pre-soak water

¢ Pre-soak in the space that will be used for calibration so that the sensors will have reached
temperature equilibrium before the calibration. This space should be between 15° and 30°C,
and the closer to 25°C the better.

¢ We recommend calibrating the sensor without the anti-fouling guard on. However, if you want
to calibrate with the anti-fouling guard on, ensure it is not trapping any air bubbles.

Choose your calibration solutions as follows:

¢ We recommend using Potassium Chloride (KCI) conductivity standards such as the ones sold
by Onset (COND-CAL-x)

¢ We recommend using two calibration solutions that span your expected measurement range,
one at the low end and one at the high end of the range.

¢ You can use up to 8 calibration points.

¢ You will need beakers for each calibration solution and rinse solutions of the same value.

¢ You will need beakers that allow the sensor to be submerged at least 2”.

¢ Place all calibration solutions, rinse solutions and loggers with sensors in the area where you
will be doing the calibration. Do this in advance of the calibration so that they have time to
reach the room temperature.
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Calibrating the Sensor

r‘__‘?“ Note: Start with the lowest conductivity and go up to higher conductivities.

When calibrating, for each calibration point:

1.

6.
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Thoroughly rinse in deionized (DI) or distilled water. For calibration points higher than 1,413
puS/cm, you can rinse it in tap water.

Submerge and rinse the sensor in a beaker with the pre-rinse calibration solution (that has the
same value as reference solution). Submerge the sensor to at least 2” and tap the sensor and
gently stir it to remove air bubbles.

Remove the sensor from the pre-rinse and gently shake off excess rinse solution.

Place the sensor in a second beaker with fresh reference calibration solution. Submerge the
sensor to at least 2” and tap the sensor and gently stir it to remove air bubbles.

Enter the calibration screen in HOBOconnect (if you're not already there). To do so, move the
magnet to the Wake icon on the logger. When you see the logger tile appear in HOBO-
connect, click that tile. If HOBOconnect prompts you to calibrate the logger, click Yes. Other-
wise, click Conductivity Calibration. The following window opens.

Conductivity Calibration

Calibration Point 1

Temperature
mco
li D R
Specific Conductance at 25°C Temperature Coefficient

Please enter reference conductivi

Measured Conductivity
Cald3
i_l_l’. I pS/cm

Start Calibration

Enter the Specific Conductance and the Temperature Coefficient of the reference calibration
solution into the calibration screen. 1.91%/°C is the standard Temperature Coefficient for
Potassium Chloride reference solutions. For even greater accuracy, calculate a temperature-
specific temperature coefficient as described in Calculating a More Accurate Temperature
Coefficient.

Tap Start Calibration. Once the sensor has been in the calibration solution for at least two
minutes, and the app indicates the reading is stable, tap Confirm.
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To add another calibration point, repeat the above steps, staying in the HOBOconnect cal-
ibration loop.

Once you have entered the desired number of calibration points, save your calibration.
When done, rinse the sensor with tap and DI water (deionized water) to prevent salt from
hardening on the electrodes.

Notes:

If you become disconnected from your logger during the calibration process it is possible to
resume the calibration. You must use the same device used for the initial calibration points.
For the best accuracy, if you are going to use your logger again soon, store the sensor in tap
water after calibration until it is deployed.

For longer term storage, it is ok to store the sensor dry.

You can do this calibration in the field, but it will not be as accurate.

As an alternative to lab calibration solutions, you may use seawater from the site in com-
bination with a calibrated conductivity meter that can provide the specific conductance values
to enter in HOBOconnect. Remember, this may not be as accurate.

Calculating a More Accurate Temperature Coefficient

If the temperature in the space where you are performing your calibration is within a couple of
degrees of 25°C, use the default temperature coefficient of 1.91%/°C if you are using a potassium
chloride reference solution.

For temperatures that are significantly higher or lower than 25°C, look for a table on the calibration
solution bottle that shows the conductivity at a range of temperatures such as the one below.

The calibration solution label shows the electrical conductivity (EC) values at multiple temperatures.
Find the EC at the temperature closest to the current temperature. To calculate the temperature coef-
ficient, use the following formula:

Temperature Coefficient = (SC - ECt)/ SC)/(25-T)

Where this... means this.
SC Rated specific conductivity of the calibration solution at 25°C.
T The closest temperature on the label to the current temperature.
ECt Electrical conductivity at T
Example:

The current temperature is 20.3°C for the 80,000 uS/cm reference calibration solution with the label

below.
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Temperature Coefficient = ((80,000 — 72,900) / 80,000) / (25 — 20)

=8.875%/5°C

=1.78%/°C

The result is that the temperature coefficient is 1.78%/°C.

'

nNSE IQQ

PartNo.: COND-CAL-4

Description: Potassium Chloride (KCI)
Conductivity Standard

Value: 80000 uSfcm +/- 1% @ 25C
Quantity: 475mL

STORE AT ROOM TEMPERATURE
Lot No.: 123456

Expires:01/2025
°C “F Conductivity(uSfcm)
5 41 53800
i0 50 58900
156 59 65700
16 60.8 67200
17 626 G6ET00
18 644 70100
19 E66.2 71500
20 &8 72900
21 698 74300
22 116 75800
23 T34 77200
24 752 78600
25 iT 80000
26 TE&B 81600
27 BODH 83100
28 824 84700
29 B42 86200
30 86 87700
31 878 89400

"

U.S. and International Sales: 1-508-759-9500

38

www.onsetcomp.com



DO Sensor Calibration

In development.
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Specifications

HOBO MX801/802 Specifications

Operating Range

Radio Power

Transmission Range

Wireless Data Standard

Number of sensors that
can be connected

Maximum cable length

Logging Rate

Logging Modes

Start Modes

Stop Modes

Water Detect

Time Accuracy

Battery

Battery Life

-40° to 50°C (-40° to 122°F), cannot be frozen in ice

1 mW (0 dBm)

Approximately 30.5 m (100 ft) line-of-sight

Bluetooth 5

120 m (400 ft.)

5 seconds to 18 hours

Fixed interval (normal or statistics), burst, or multiple intervals with up to 8 user-
defined logging intervals and durations, with pause and repeat options

Immediate, next interval, button start (with magnetic fob) or date & time

When memory is full, never stop (overwrite oldest data), date & time, or after a
set logging period

Events are logged when the logger is submerged or removed from the water
(MX801 only)

+1 minute per month at 0° to 50°C (32° to 122°F)

Four AA, 1.5V lithium batteries, user replaceable

With W-CTD or W-CT sensors: 2 years, typical with 1-minute logging interval or
slower. With W-DO sensor: 1-year, typical with 5-minute logging interval or
slower.

Faster logging or statistics sampling intervals, entering burst logging mode,
excessive readouts, and remaining connected with the app will affect battery life.
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Memory

Data Download Time (with
Bluetooth 5+ devices)

Weight

Dimensions

Wetted Materials

Environmental Rating

730,000 measurements, divided between channels (4 Mbyte memory)

Full memory: Approximately 3.5 minutes
120,000 measurements: 1 minute
May take longer the further the device is from the logger.

MX801: Logger only including batteries, 213g (7.51 0z)
MX802: Logger only including batteries, 215g (7.58 0z)
Tapered collar for MX801 and MX802: 11g (0.39 0z)
2m Cable: 1539 (5.40 oz)

Straight collar: 4g (0.14 oz)

Logger diameter: 4.14 cm (1.62 inches)

Length without sensor: 18.7 cm (7.38 inches)
Length with W-CTD sensor: 36.5 cm (14.36 inches)
Length with W-CT sensor: 35.2 cm (13.87 inches)
Mounting loop: 1.27 x 2.26 cm (0.48 x 0.89 inches)

Logger: PVC housing with polyester film label, PET sensor connector end cap
and mounting handle with EPDM and Buna-N O-rings, titanium screws; MX802
also has ePTFE vent

Collar: HDPE, titanium screws

Note: The logger should be mounted so that no metal parts of the logger or
sensor are in contact with other metals.

MX801: IP68; waterproof to 100m (with sensor(s) attached)
MX802: IP67, NEMA 6; Weatherproof (with cable or Termination Plug attached);
this model is not waterproof

Barometric Pressure: MX-802 Only

Measurement & Calibrated

Range

Pressure Accuracy*

Resolution

Pressure Response
Time**

Contribution to Water

66 to 107 kPa (9.6 to 15.5 psia), -20° to 50°C (-4° to 122°F)

Typical error: £0.2 kPa (0.029 psi)
Maximum error: £0.5 kPa (0.073 psi)

<0.01 kPa (0.0015 psi)

<1 second to 90% at a stable temperature

Typical error: £0.075% FS, 0.3 cm (0.01 ft) water
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Level Accuracy*** Maximum error: £0.15% FS, 0.6 cm (0.02 ft) water

Markings

( G The CE Marking identifies this product as complying with all relevant directives
in the European Union (EU).

EE The UKCA marking identifies this product as complying with all relevant dir-

ectives in the UK Declaration of Conformity.

Ao

®

* Pressure Accuracy: Absolute pressure sensor accuracy includes all sensor drift, temperature, and
hysteresis-induced errors.

** Changes in Temperature: Allow 20 minutes in water to achieve full temperature compensation of
the pressure sensor. There can be up to 0.5% FS of additional error due to rapid temperature
changes.

*** Water Level Accuracy: With accurate reference water level measurement, known water density,
and a stable temperature environment. System Water Level Accuracy equals the sum of the Baro-
metric Water Level Accuracy plus the selected CTD sensor Water Level Accuracy.

MX800 Series Logger

The following is a technical drawing of the logger with dimensions.

7.38

L

Sensor Overiap
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CTD Sensor Specification

Conductivity Measurements

Measurement Range Electrical conductivity and specific conductance: 0 to 100,000 uS/cm
Salinity using PSS-78: 2 to 42 PSU
Total Dissolved Solids (TDS): 0 to 100,000 mg/L

Calibrated Range Electrical conductivity: 50 to 80,000 uS/cm 5° to 35°C (41° to 95°F)

Accuracy Conductivity: +/-2% of reading or 15 uS/cm, whichever is greater
Salinity: +/-2% of reading or 0.1 PSU, whichever is greater
(Error may be higher in air.)

Resolution Conductivity:
0.1 pS/cm from 0 to 1,000 pS/cm
1 pS/cm from 1,000 to 10,000 uS/cm
10 uS/cm from 10,000 to 100,000 pS/c
Salinity: 0.01 PSU
TDS: 0.1 mg/L

Response Time 1 second to 90% at a stable temperature
Absolute Pressure and Water Level Measurements W-CTD-01

Range 0 to 207 kPa (0 to 30 psia); approximately 0 to 9 m (0 to 30 ft) of water depth at
sea level, or 0 to 12 m (0 to 40 ft) of water at 3,000 m (10,000 ft) of altitude

Factory Calibrated Range 69 to 207 kPa (10 to 30 psia), 0° to 40°C (32° to 104°F)
Burst Pressure 310 kPa (45 psia) or 18 m (60 ft) depth

Water Level Accuracy™ Typical error: £0.05% FS, 0.5 cm (0.015 ft) water
Maximum error: £0.1% FS, 1.0 cm (0.03 ft) water

Raw Pressure Accuracy™* 10.3% FS, 0.62 kPa (0.09 psi) maximum error
Resolution <0.02 kPa (0.003 psi), 0.21 cm (0.007 ft) water
Pressure Response <1 second to 90% at a stable temperature
Time***
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Absolute Pressure and Water Level Measurements W-CTD-02

Range

Factory Calibrated Range

Burst Pressure

Water Level Accuracy*

Raw Pressure Accuracy**

Resolution

Pressure Response
Time***

0 to 400 kPa (0 to 58 psia); approximately 0 to 30.6 m (0 to 100 ft) of water depth
at sealevel, or 0 to 33.6 m (0 to 111 ft) of water at 3,000 m (10,000 ft) of altitude

69 to 400 kPa (10 to 58 psia), 0° to 40°C (32° to 104°F)

500 kPa (72.5 psia) or 40.8 m (134 ft) depth

Typical error: £0.05% FS, 1.5 cm (0.05 ft) water
Maximum error: £0.1% FS, 3.0 cm (0.1 ft) water

10.3% FS, 1.20 kPa (0.17 psi) maximum error

<0.04 kPa (0.006 psi), 0.41 cm (0.013 ft) water

<1 second to 90% at a stable temperature

Absolute Pressure and Water Level Measurements W-CTD-03

Range

Factory Calibrated Range

Burst Pressure

Water Level Accuracy*

Raw Pressure Accuracy™*

Resolution

Pressure Response
Time***

0 to 850 kPa (0 to 123.3 psia); approximately 0 to 76.5 m (0 to 251 ft) of water
depth at sea level, or 0 to 79.5 m (0 to 262 ft) of water at 3,000 m (10,000 ft) of

altitude

69 to 850 kPa (10 to 123.3 psia), 0° to 40°C (32° to 104°F)

1,200 kPa (174 psia) or 112 m (368 ft) depth

Typical error: £0.05% FS, 3.8 cm (0.125 ft) water
Maximum error: £0.1% FS, 7.6 cm (0.25 ft) water

+0.3% FS, 2.55 kPa (0.37 psi) maximum error

<0.085 kPa (0.012 psi), 0.87 cm (0.028 ft) water

<1 second to 90% at a stable temperature
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Absolute Pressure and Water Level Measurements W-CTD-04

Range

Factory Calibrated Range

Burst Pressure

Water Level Accuracy*

Raw Pressure Accuracy™*

Resolution

Pressure Response
Time***

0 to 145 kPa (0 to 21 psia); approximately 0 to 4 m (0 to 13 ft) of water depth at
sealevel, or 0 to 7 m (0 to 23 ft) of water at 3,000 m (10,000 ft) of altitude

69 to 145 kPa (10 to 21 psia), 0° to 40°C (32° to 104°F)

310 kPa (45 psia) or 18 m (60 ft) depth

Typical error: £0.075% FS, 0.3 cm (0.01 ft) water
Maximum error: £0.15% FS, 0.6 cm (0.02 ft) water

1+0.3% FS, 0.43 kPa (0.063 psi) maximum error

<0.014 kPa (0.002 psi), 0.14 cm (0.005 ft) water

<1 second to 90% at a stable temperature

Temperature Measurements (All Models)

Range

Accuracy

Resolution

Response Time

Drift

Sensor

Dimensions

Weight

-20° to 50°C (-40° to 122°F), non-freezing water

+0.15°C (+0.27°F) from 0° to 50°C (32° to 122°F)

0.01°C at 25°C (0.018°F at 77°F)

3 minutes to 90% of the change in water (typical)

<0.1°C (0.18°F) per year

2.5 cm (1 inch) diameter, 18.7 cm (7.37 inches) length

1779 (6.24 0z)
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Wetted Materials Passivated 316 Stainless steel housing rated for use in saltwater, Viton and
Buna-N O-rings, PET sensor connector
Depth sensor: ceramic
Conductivity sensor: PET, platinum plating on electrodes
Note: Sensor should be mounted so that it is not in contact with other metals

Environmental Rating IP68; Waterproof to pressure sensor burst pressure rating

Markings

( € The CE Marking identifies this product as complying with all relevant directives
in the European Union (EU).

gE The UKCA marking identifies this product as complying with all relevant dir-

ectives in the UK Declaration of Conformity.

* Water Level Accuracy: With accurate reference water level measurement, known water density,
and a stable temperature environment. System Water Level Accuracy equals the sum of the Baro-
metric Water Level Accuracy plus the selected CTD sensor Water Level Accuracy.

** Raw Pressure Accuracy: Absolute pressure sensor accuracy includes all sensor drift, tem-
perature, and hysteresis-induced errors.

*** Changes in Temperature: Allow 20 minutes in water to achieve full temperature compensation of
the pressure sensor. There can be up to 0.5% of additional error due to rapid temperature changes.
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CTD Sensor

The following is a technical drawing of the CTD sensor with dimensions.

i

436
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CT Sensor Specification

Conductivity Measurements

Measurement Range

Calibration Range

Accuracy

Resolution

Response Time

Temperature Measurements

Range

Accuracy

Resolution

Response Time

Drift

Sensor

Dimensions

Weight

Electrical conductivity and specific conductance: 0 to 100,000 uS/cm
Salinity using PSS-78: 2 to 42 PSU
Total Dissolved Solids (TDS): 0 to 100,000 mg/L

Electrical conductivity: 50 to 80,000 yS/cm
5°10 35°C (41° to 95°F)

Conductivity: +/-2% or 15 uS/cm whichever is greater
Salinity: +/-2% of reading or 0.1 PSU, whichever is greater
(Error may be higher in air.)

Conductivity:

0.1 pS/cm from 0 to 1,000 pS/cm

1 puS/cm from 1,000 to 10,000 pS/cm

10 pS/cm from 10,000 to 100,000 pS/cm
Salinity: 0.01 PSU TDS: 0.1 mg/L

1 second to 90% at a stable temperature

-20° to 50°C (-40° to 122°F), non-freezing water

+0.15°C (+0.27°F) from 0° to 50°C (32° to 122°F)

0.01°C at 25°C (0.018°F at 77°F)

3 minutes to 90% in water (typical)

<0.1°C (0.18°F) per year

2.5 cm (1 inch) diameter, 17.4 cm (6.87 inches) length

1449 (5.08 0z)
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Wetted Materials Passivated 316 Stainless steel housing rated for use in saltwater, Viton and
Buna-N O-rings, PET sensor connector
Conductivity sensor: PET, platinum plating on electrodes
Note: Sensor should be mounted so that it is not in contact with other metals

Environmental Rating IP68; Waterproof to 100m
Markings
( € The CE Marking identifies this product as complying with all relevant directives

in the European Union (EU).

UK The UKCA marking identifies this product as complying with all relevant dir-
cA ectives in the UK Declaration of Conformity.

CT Sensor

The following is a technical drawing of the CT sensor with dimensions.

&6.87
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DO Sensor Specification

Dissolved Oxygen

Sensor Type Optical (dynamic luminescence quenching)
Measurement Range 0 to 60 mg/L; 0-600% Saturation
Accuracy Out-of-box: £0.2 mg/L over the range of 0 to 20 mg/L;

4% over the range of 20 to 60 mg/L
With user calibration: £0.1 mg/L over the range of 0 to 20 mg/L; £2% over the

range of 20 to 60 mg/L

Resolution 0.01 mg/L

Sensor Drift Accuracy is maintained for 2 years; aside from the effects of fouling

Response Time To 90% in less than 45 sec

DO Sensor Cap Life 2 years; after this the sensor will continue operate, but possibly with less accur-
acy

Temperature

Temperature Meas- -51t0 50°C (23 to 104°F), non-freezing

urement/ Operating Range

Temperature Accuracy 0.15°C (0.27°F)

Temperature Resolution 0.01°C (0.04°F)

Response Time To 90% in less than 15 minutes

Logging Rate When using this sensor, the maximum logging rate is 1 min

Depth Rating IP-68, waterproof to 100 m (328 ft) - must be attached to logger and have DO

sensor cap installed

Buoyancy To be determined.
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Wetted Materials Black Delrin®, PVC, EPDM o-rings, rated for saltwater use

Slze To be determined.

Weight To be determined.

Markings

c € The CE Marking identifies this product as complying with all relevant directives

in the European Union (EU).
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