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CONNECTING A DTS-12 DIGITAL TURBIDITY SENSOR 

DIRECTLY TO AN ISCO 6712 PUMP SAMPLER  
Purpose 

A DTS-12 Turbidity Sensor can be directly connected to an ISCO 6712 pump sampler for 

the purpose of acquiring turbidity and water temperature values and logging them to the 

sampler’s memory.  Additionally, the DTS-12 turbidity values can be used to event-trigger 

the ISCO to take a grab sample when a programmed turbidity threshold is reached.   

Description 

The ISCO Sampler can accept the DTS-12 as a Teledyne ISCO Ready sensor. The Sampler 

sends a command to the DTS-12 to perform a wipe prior to a reading and then correctly 

returns three fields that a user can select to be logged and /or used for threshold 

sampling.   

The Sampler is using SDI-12 commands to initiate the DTS-12 readings.  It starts by 

sending an M8 to the DTS-12 which prompts one bi-directional sweep of the wiper.  Then 

the Sampler sends an M command which returns three values from the sensor.   

Equipment 

• DTS-12 Turbidity Sensor with cable and a 8-pin military connector (FTS PN#520-

3106A14S9P) 

• ISCO 6712 or 6712c Portable Sampler 

• ISCO Sampler power cable and 12 V, deep cycle battery or an ISCO Model 913 AC 

Power Pack 

• Laptop with Flowlink and an RS232 serial port 

• ISCO Interrogator cable 

Electrical Connection 

The following shows the wiring connections required for the ISCO Sampler and the DTS-12 

Turbidity Sensor.   
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ISCO Firmware Version 

The ISCO

greater to be used with the DTS

sensor.  

the main menu of either the Standard or Extended program.  

Select 

the 

shown 

the procedure for updating the sampler’s firmware.  

 

DTS-12 Connection to the ISCO

DTS-12 Turbidity Sensor cable ends 

The first is with flying leads (three loose wires); the second is

military connector; and the third is with an eight

connect to the ISCO Rain Gauge Port.  

contact FTS and we can arrange for purchase of this connector 

3106A14S9P) and instructions on the correct pin assignments.  

three SDI colour-coded wires connected as follows; Red wire connected to Pin A, the 

White wire connected to Pin F and the Black wire connected to Pin B.  

 

APPLICATION NOTE # 110 

      - 2 of 7 - 70

The ISCO Sampler needs to have firmware version 2.33 or 

greater to be used with the DTS-12 as a Teledyne Ready 

sensor.  To check the firmware version of the Sampler, go to 

the main menu of either the Standard or Extended program.  

Select View Report, then System IDs.  The screen will display 

the information as shown.  If 2.33 or greater is not the value 

shown next to SOFTWARE please contact Teledyne ISCO for 

the procedure for updating the sampler’s firmware.  

12 Connection to the ISCO 

cable ends are delivered to customers in three different ways.  

(three loose wires); the second is with an FTS three

military connector; and the third is with an eight-pin military connector designed to 

O Rain Gauge Port.  If you do not have the third connection

arrange for purchase of this connector (FTS PN#520

on the correct pin assignments.  The DTS-12 must have its 

connected as follows; Red wire connected to Pin A, the 

White wire connected to Pin F and the Black wire connected to Pin B.   
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ISCO Configuration 

This Application Note assumes the user has a working knowledge of how to program an 

ISCO 6712 Portable Sampler.  If you require information on how to program the sampler 

please refer to the ISCO manual available on their website

the setup of a DTS-12 turbidity sensor a user will find that not 

in this note to get to a particular menu.  Refer to the ISCO 6712 Portable Sampler Manual 

for a complete menu tree.   

Turn the sampler off and restart it.  

If it has been used in the Standard Programming mode it will need to be switched to the 

Extended Programming mode.  At the main menu type 6712.2, the sampler 

and come up in the Extended P

 

 

The programming options in E

with up to sixteen parameters and 

note will describe the two ways the DTS

turbidity data in addition to t

Configuring the DTS-12 

Once the ISCO is set to the E

confirm 

Port.  

new SDI

Other Functions, Hardwar

hardware menu using th

SONDE menu. 

Select the 

to YES

anytime it is power cycled.  If you do not select this

each time the sampler is power cycled the S

need to be 

Now

DTS

sampler will rep

example shows an SDI

Move the cursor to 

two in the example screen,

how they will be s

 

APPLICATION NOTE # 110 

FTS Forest Technology Systems Ltd.      - 3 of 7 - 

ote assumes the user has a working knowledge of how to program an 

ampler.  If you require information on how to program the sampler 

please refer to the ISCO manual available on their website, http://www.isco.com/

12 turbidity sensor a user will find that not all of the screens are shown 

in this note to get to a particular menu.  Refer to the ISCO 6712 Portable Sampler Manual 

 

Turn the sampler off and restart it.  The sampler will display one of two messages shown.  

sed in the Standard Programming mode it will need to be switched to the 

Extended Programming mode.  At the main menu type 6712.2, the sampler 

and come up in the Extended Programming mode.   

g options in Extended Programming mode configure an SDI

with up to sixteen parameters and except SDI-12 addresses from 0-9.  This application 

the two ways the DTS-12 Turbidity sensor can be used to collect 

turbidity data in addition to triggering the sampler during an event.   

Once the ISCO is set to the Extended Programming mode 

confirm the DTS-12 is connected to the sampler’s Rain Gauge 

Port.  The sampler must first be automatically set to 

new SDI-12 sensor on startup.  From the main menu choose 

Other Functions, Hardware then continue through the 

hardware menu using the enter key until you reach NO SDI

SONDE menu.  

elect the menu item Auto SDI-12 SCAN OFF and set the value 

to YES.  This will allow the sampler to detect the 

anytime it is power cycled.  If you do not select this

each time the sampler is power cycled the SDI-

need to be configured.  

Now select the menu item, NO SDI-12 SONDE to scan for the 

DTS-12 Turbidity Sensor.  When the DTS-12 

sampler will report one sonde found and the SDI address

example shows an SDI-12 address of two.   

Move the cursor to highlight the sensor address

two in the example screen, to configure the data values and 

how they will be seen by the sampler.   
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ote assumes the user has a working knowledge of how to program an 

ampler.  If you require information on how to program the sampler 

http://www.isco.com/.  During 

all of the screens are shown 

in this note to get to a particular menu.  Refer to the ISCO 6712 Portable Sampler Manual 

one of two messages shown.  

sed in the Standard Programming mode it will need to be switched to the 

Extended Programming mode.  At the main menu type 6712.2, the sampler will reboot 

an SDI-12 sonde 

9.  This application 

12 Turbidity sensor can be used to collect 

xtended Programming mode 

connected to the sampler’s Rain Gauge 

set to scan for a 

main menu choose 

ontinue through the 

e enter key until you reach NO SDI-12 

SCAN OFF and set the value 

allow the sampler to detect the DTS-12 

anytime it is power cycled.  If you do not select this option, 

-12 sensors will 

12 SONDE to scan for the 

12 is found, the 

and the SDI address.  The 

the sensor address, the number 

to configure the data values and 



 

 APPLICATION NOTE # 110

FTS Forest Technology Systems Ltd. 

 

The sampler will return 

number, SDI address and that there are three values being 

return during a 

change 

parameters

Each of the three measurements comes up defaulting to 

OTHER.  Select each of the 

data logged with the correct units as shown

Sampler’s internal list

Sampler a number of ways so a user may see it as OTHER or 

01DATA2

being the SDI

by the DTS

Field

1

2

3

Once the units have been set the next screen will ask 

to save the parameters, select YES.  

Calibrating a DTS-12 with Standard

To calibrate a DTS

main menu and select Other Functions, Hardware and 

continue through until the menu to the left is displayed.  

this text and then select SETUP KNOWN SONDE

highlight the TURB2 text 

DTS-

reading from the probe

purposes.  

an asterisk next to it until the DTS
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The sampler will return a screen showing the DTS

number, SDI address and that there are three values being 

return during a measurement. The Sampler display

change from the FTS-DTS-12 screen to the display of 

parameters automatically.   

Each of the three measurements comes up defaulting to 

OTHER.  Select each of the three data lines in turn 

data logged with the correct units as shown

Sampler’s internal list.  The data can be displayed in the 

Sampler a number of ways so a user may see it as OTHER or 

01DATA2, 01 being the first parameter in the field and DATA2 

being the SDI-12 address of the sensor.  The values returned 

by the DTS-12 during a reading are as follows:  

Field Description Units 

1 Temperature Celsius

2 Mean Turbidity NTU 

3 Variance of Mean Turbidity No units

DTS-12 Measurement Values 

Once the units have been set the next screen will ask 

to save the parameters, select YES.   

12 with Standard 

To calibrate a DTS-12 using turbidity standard start at the 

main menu and select Other Functions, Hardware and 

continue through until the menu to the left is displayed.  

this text and then select SETUP KNOWN SONDE

highlight the TURB2 text which is the mean turbidity fro

-12.  This menu selection allows a user to get a

reading from the probe, to the sampler display, for calibration 

purposes.  The last buffered reading or a stale reading

an asterisk next to it until the DTS-12 returns a new value.
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a screen showing the DTS-12 serial 

number, SDI address and that there are three values being 

The Sampler display screen will 

display of the three 

Each of the three measurements comes up defaulting to 

in turn to get the 

data logged with the correct units as shown from the 

ayed in the 

Sampler a number of ways so a user may see it as OTHER or 

, 01 being the first parameter in the field and DATA2 

The values returned 

 

Celsius 

 

No units 

Once the units have been set the next screen will ask the user 

12 using turbidity standard start at the 

main menu and select Other Functions, Hardware and 

continue through until the menu to the left is displayed.  Select 

this text and then select SETUP KNOWN SONDES.  Next 

ch is the mean turbidity from the 

to get a real-time 

for calibration 

or a stale reading will have 

12 returns a new value. 
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Setting DTS-12 Measurement Interval

Logging DTS-12 Values to the ISCO Memory

Event Paced Sampling with the DTS

The DTS-12 can be used to 

user programmable turbidity readings.  The sample can be initiated in one of three ways; 

a Set Point, a Range or, a Rate of Change.  The S

combination of say, Set Point and Rate of Change.  

Program menu when the sampler is in Extended Programming Mode.  
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Measurement Interval 

To set the sensor measurement interval start

menu and selecting OTHER FUNCTIONS, then SOFTWARE 

OPTIONS.  Scroll though the menus until Measurement 

Interval is reached.  The recommended interval for a DTS

is ten or fifteen minute intervals.  This menu does not 

accommodate either of these readings so set the value to 

Storage Interval.  In the next step, the logging interval will be 

set and this will allow the measurement and logging interval 

to be the same, as well as accommodating larger intervals

to the ISCO Memory 

Start at the sampler’s main menu and select Program.  A 

couple of menu selections in will be a time in minutes 

the data interval.  Select this to change the

interval.   

If the Sampler is being triggered by an actuator or on a time 

pace then this will conclude the setup of the DTS

data being logged to memory can be downloaded using 

Teledyne ISCO’s software Flowlink onto a computer for 

storage and analysis.   

Paced Sampling with the DTS-12 

12 can be used to event-trigger the ISCO Sampler to force a sample based on 

turbidity readings.  The sample can be initiated in one of three ways; 

a Rate of Change.  The Sampler can use one of the following or a 

Set Point and Rate of Change.  These menus are found under the 

Program menu when the sampler is in Extended Programming Mode.   

The following is an example of how to program a

Paced sampling regime using the Rate of Change 

with a DTS-12.  The DTS-12 must already be configured as 

described earlier in this application note so it can be used 

as the trigger.  From the main menu of the Extended 

Programming mode, select Program.  Advance throu

the menus to Pacing.  Select from the list of paced types

and choose EVENT PACED.  The display will show an

EVENT01 showing the three parameters fro

Choose TURB2 which is the Mean Turbidity from the 

sensor.   
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measurement interval start at the main 

menu and selecting OTHER FUNCTIONS, then SOFTWARE 

Scroll though the menus until Measurement 

The recommended interval for a DTS-12 

is ten or fifteen minute intervals.  This menu does not 

accommodate either of these readings so set the value to 

logging interval will be 

set and this will allow the measurement and logging interval 

accommodating larger intervals.   

main menu and select Program.  A 

in minutes stating 

is to change the data logging 

If the Sampler is being triggered by an actuator or on a time 

pace then this will conclude the setup of the DTS-12.  The 

data being logged to memory can be downloaded using 

Flowlink onto a computer for 

a sample based on 

turbidity readings.  The sample can be initiated in one of three ways; 

pler can use one of the following or a 

These menus are found under the 

The following is an example of how to program an Event 

Rate of Change option 

must already be configured as 

so it can be used 

main menu of the Extended 

vance through 

the list of paced types 

The display will show an 

rom the DTS-12.  

Choose TURB2 which is the Mean Turbidity from the 
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The TURB2 Condition

type of event pacing to program.  This example will 

illustrate

 

Select, RATE OF C

when the condition is true.  Select RISES.  

Next choose the NTU rat

the Sampler will look back on.  In this example the 

must rise 100 NTU in one hour and 30 minutes 

to

conditions become false

time wi

The Sampler will 

 

It will then display the type of 

conditions set.  

A user should refer to Section 5 of the ISC

Sampler man

functionality

FTS also manufactures the SedEvent system

and the Axiom H2 Datalogger w

monitoring.   
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he TURB2 Condition display allows a user to choose the 

type of event pacing to program.  This example will 

illustrate RATE OF CHANGE programming.   

 

Select, RATE OF CHANGE and the next menu will a

when the condition is true.  Select RISES.   

Next choose the NTU rate of change and a time window 

the Sampler will look back on.  In this example the 

must rise 100 NTU in one hour and 30 minutes for

to be taken.  Another sample will not be taken until these 

conditions become false, and then true again, in the same 

time window.    

The Sampler will then acknowledge the event number.  

 

It will then display the type of pacing and the number of 

conditions set.   

A user should refer to Section 5 of the ISCO 6712 Portable 

Sampler manual for advanced details on how to enable this

functionality as well as all the other options.   

SedEvent system which incorporates the ISCO 6712, a DTS12 

ogger with built-in functionality to handle event
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to choose the 

type of event pacing to program.  This example will 

menu will ask 

e of change and a time window 

the Sampler will look back on.  In this example the turbidity 

or a sample 

nother sample will not be taken until these 

, in the same 

acknowledge the event number.   

and the number of 

O 6712 Portable 

details on how to enable this 

which incorporates the ISCO 6712, a DTS12 

to handle event-triggered 
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Contact Information 

If you have any questions or would like further information please contact FTS. 
 

 

CONTACT: 

FTS FOREST TECHNOLOGY SYSTEMS, LTD. 

1065 Henry Eng Place 

Victoria, B.C.   V9B 6B2 

 

PH: (250) 478-5561 or 1-800-548-4264 

FAX: (250) 478-8579 or 1-800-905-7004 

 

 

ON THE INTERNET: 

Web Page: www.ftshydrology.com  

E-mail: info@ftsinc.com 

Technical Support: service@ftsinc.com 
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