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QiQuac™ 
QuickStart Guide

Introduction

The Quick Instream Q(fl ow) & Uncertainty Analysis Calculator (QiQuac) 
is a wrapper for a serial datalogging / conductivity instrument. The 
Graphical User Interface (GUI) is intended to assist the hydrographer 
by presenting a graphical representation of the conductivity over time, 
calculating fl ow (Q) and the associated uncertainty. The datalogger logs 
continuous data at a regular interval onto an SD card. Data can be logged 
at 5 seconds for >1 year with a 2GB SD card. The Q±% calculations are 
in the RAM and don’t aff ect the logged data, which can be reprocessed in 
the offi  ce. Along with photos and site notes, the recorded data provides a 
Qualifi ed Professional (QP) all the necessary information to allow a Data 
Grade A designation, provided proper technique and protocol is followed. 
For more information and a list of references, see 
http://www.fathomscientifi c.com/soundings/.

General Operation

1. All user input is via the brass dial. Push, Release, and turn 
to wake the sleeping QiQuac!

2. Push button momentarily to select a value or start/stop 
a measurement. Press and hold for >1 sec for secondary 
functionality, usually “Back”.

3. During a measurement, rotating clockwise changes the 
displayed diagnostic, while rotating counter-clockwise 
changes the displayed channel.

4. During parameter setting, rotating quickly results in 
larger parameter changes.

Notes
1. It’s important to remember that the User Interface (UI) is only a wrapper 

for the datalogging to the SD card. It is alright to simply turn the unit on, 
select “Start Logging” and let the unit record the data with minimal user 
intervention. The CF.T and Q can be calculated later in the offi  ce from 
recorded data.

2. There should not be any electrical interference between probes. If one of 
the EC.T values changes when a second EC.T probe is placed in the same 
solution, it may indicate a problem that should be investigated.

3. Alternate RS232 Wiring is used. CH0 has 5V on Pin 7 to simulate 
handshaking, and 5V on pin Pin 9 to power the T-HRECS device.

4. To charge the QQ, plug in a mini-USB cable. The user can monitor the Battery 
status on the Main Menu screen. A fully charged battery should be >4.0 V 
and a depleted battery will be <3.5V. The battery life on the QQ is about 5 
hours.fathomscientifi c.com/soundings/
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Device Description

Measurement Diagnostics

≈ dQ/dt: This is the change in derived Q per measurement.

≈ mins: elapsed time in minutes.

≈ Grd: The current Data Grade (A,B, or C).

≈ QUnc: Resulting uncertainty in Q.

≈ T: Temperature in C.

≈ DQ: When two channels are used, the %Diff erence between derived Q.

≈ Q: Derived Q (m3/s)

≈ CF.T: Temperature compensated Calibration Factor

≈ Dose: Salt Mass per Q (kg/(m³/s))

≈ QUn0: Resulting uncertainty in Q for Ch0

≈ QUn1: Resulting uncertainty in Q for Ch1

1. Brass Dial / Push Button. Push, 
Release, and Turn to wake the 
sleeping QiQuac. Push to Begin Q 
measurement. Rotate to change 
settings. Press and hold >1s to go 
back.

2. Ch1 Radio Antenna: for best 
performance, raise both T-HRECS 
and QQ antenna as high as possible.

3. Ch0 Connector

4. Mini-USB port: Connect to USB port 
to charge internal Li-Ion battery and 
access the SD Card. To accessthe SD 
Card, the QQ must fi rst be powered 
down.

5. Waterproof Vent

6. Y-Axis Max

7. Battery Icon

8. Most Recent Transmission (MRT). 
Indicates which Ch received MRT.

9. Current Display Channel Ch0D or 
Ch1D

10. Last measured Temperature 
Compensated Electrical Conductivity 
(EC.T) (uS/cm) a.k.a Specifi c 
Conductance at 25oC using nlf 
compensation (EU standard 27888)

11. Background EC.T (uS/cm) Pre- and 
Post- and therefore changing with 
time

12. Measurement Diagnostics

13. Last EC.T (µS/cm)

14. Ch0 (solid-Displayed)

15. Ch1 (dashed)

Notes
1. Ch0 is always the solid plot and Ch1 is 

always the dashed.

2. QiQuac enters the main menu when 
turned on. Select calibration and 
measurement default values in “Setup”.

3. To shut off  QQ, select Power Down from 
the main menu.

4. To practice a measurement, or reprocess 
the last measurement, select Replay 
from the main menu.

5. To change Mass, push button and select 
Adjust Mass.
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CF.T Calibration 
& Measurement

1. To begin a measurement, select “Start Logging” from the 
main menu. QQ will begin listening on the serial ports for 
transmissions. When a transmission arrives, it will be displayed. 
You can either leave QQ recording, or push the button to begin a 
measurement.

2. Enter the Mass of salt injected when prompted. Enter the 
signifi cant digits fi rst, then change the decimal place after 
pushing the button to accept the digits. Turning the knob faster 
will result in larger changes. Set the default Mass in settings.

3. Next, you will be asked to set the CF.T, or hold to calibrate. 
The CF.T should be 0.486+/-0.015 (mg/l)/(µS/cm) for NaCl in 
freshwater. However, this will depend on the unit’s current 
calibration and also to some degree (±3%) on the stream 
chemistry. If the CF.T is already known, turn the rotary encoder 
to set. To start a CF.T calibration, push and hold the button for 
>1 second. The calibration procedure will begin with the next 
received serial transmission.

Calibration (5-10mins)

4. If Calibration mode was selected, you will be asked to inject 1 ml 
of 5 g/l standard into 1000 ml of stream sample. Before doing 
this, you should prepare the stream sample. Place the probe(s) in 
the stream to reach equilibrium.

5. If using QuickFlask, open the port and dunk the fl ask in the 
stream. While holding the handle such that the fl ask is plumb, 
allow the sample to drain out until the meniscus is below the 
black lines. Close the port.

6. Note the EC.T when the probes are in the stream. Now put the 
EC.T probes into QuickFlask and note the EC.T. It may increase 
by a few µS/cm but not more. If it does, repeat step 5. Push the 
button to set the fi rst EC.T in the calibration. As calibration points 
are collected, they are displayed (press and hold the button to 
remove the last point.)

7. Inject 1 ml of standard and mix until the EC.T stabilizes. Push the 
button to accept this value. Repeat for 3 more injections. After the 
last button push, QiQuac will calculate and display the fi nal CF.T.

 These parameters can be changed in the Setup menu.

 The accuracy of the stream sample volume will depend on this step and the user should try several test 
runs with QuickFlask and a scale to determine the volume and uncertainty of the sample.

 EC.T is Electrical Conductivity.Temperature Compensated in µS/cm at 25°C using NLF (Non-Linear 
Function based on EU standard 27888)

fathomscientifi c.com/soundings/
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Power on the QiQuac and T-HRECS

https://vimeo.com/193783799
www.fathomscientific.com/soundings/


CF.T Calibration 
& Measurement

Salt Dilution Measurement (10-60 mins)

8. Ensure the shroud is on the EC Probe. Place the probe in the
stream in moving, but not turbulent or aerated, water. Wait for
the EC.T and temperature to stabilize. It may be necessary to
lightly knock the shroud to release any entrapped air. Push the
button to begin calculating the background EC.T. By default,
QiQuac uses a 10-point Pre- and Post- average for BG EC.T. The
Post-BG EC.T is a moving average of the last 10 points, thus the
QiQuac will begin calculating the Post-BG EC.T immediately after
the Pre-BG EC.T.

9. Inject the required amount of salt a suffi  cient distance
upstream in suffi  ciently turbulent fl ow.

10. As the salt wave travels past the EC.T probe(s), observe the EC.T
trace rise and fall. The derived Q will change as the EC.T changes.
The EC.T may take a very long time (>1 hr) to reach BG EC.T,
when the derived Q does not change much with time. QiQuac
shows the change in the derived Q for each new measurement
of EC.T. When this is smaller than ±0.1% it can be assumed to
have reached BG EC.T. If time constraints (helicopter for example)
prevent this, there will be more uncertainty in the derived Q.

11. Toggle to the Data Grade diagnostic page. This page displays the
%diff erence in derived Q (DQ), the %Uncertainty in Ch0 (QUn0)
and CH1 (QUn1). When all three of these values are less than
7%, a Data Grade A is assigned. If any are above 7%, but all are
less than 15%, a Grade B is assigned. If any are greater than 15%,
a Grade C is assigned.

12. Push the button to fi nish the measurement. The diff erence
between the pre- and post-wave BG EC.T will be taken into
account in the derived Q and associated uncertainty.

13. After the measurement is fi nished several statistics will be
displayed. These will be written to the SD card with a timestamp.
The displayed uncertainty is the 95%Confi dence Interval. If the
%DQ is greater than the sum of the two QUnc., it is considered
to be a signifi cant diff erence and the measurements should be
redone. If the %DQ is less than the sum of the two QUnc. it is not
a signifi cant diff erence. The measurement is graded by both the
individual QUnc. and the %DQ. Push the button to return to the
main menu.
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 Note that if two EC.T probes are being used, turning the dial counter-clockwise will toggle the values 
between the two channels. The currently displayed channel is indicated by CH0D or CH1D.

 The number of BG points can be changed in settings. More BG points should reduce the associated 
uncertainty, but will require more time.

 Aim for 100g per m3/s. Use a larger dose for longer mixing lengths. There are more detailed dosing 
guidelines at fathomscientifi c.com/soundings.

 A suffi  cient distance is typically 10-20x the channel width. This can be reduced for very turbulent 
reaches or where there is a constriction. The mixing distance must be increased for less turbulent fl ow 
and may not work at all for calm fl ow. Placing one of the two EC.T probes in the channel center and the 
other on the bank should help determine if complete mixing did not occur. Averaging the two derived Q’s 
should be more accurate than if both probes are placed near the same bank.

 The salt should be injected in very turbulent fl ow. Ensure there is no salt left on the bottom of the 
channel. The salt can be injected slowly over time or spread out over the channel width to assist in 
mixing. The salt can also be pre-dissolved in stream water before injection.

 QUnc. uses the Standard Deviation of the entire BG EC.T sample. If the Pre- and Post-samples vary 
signifi cantly (i.e. incomplete trace) this will be refl ected in QUnc. Adjusting the Pre-BG EC.T can reduce 
the uncertainty. After pushing the button, scroll up to select the Adj. Pre BG_ECT mode and rotate dial to 
select new Pre-BG_ECT for the displayed channel.

 The Data Grade Threshold values can be changed in Setup>SDIQ Settings.

fathomscientifi c.com/soundings/
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Injection 
Site

Place probes 
in laminar 
fl ow. Not too 
turbulent, not 
too slow.

The mixing reach will vary 
depending on the site and 
fl ow conditions.

Collect streamwater Add required salt

Mix until dissolved Inject

Probes

Mixing Reach
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