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CTD 9 DECLARATION OF CONFORMITY CTD

9 Declaration of Conformity

Application of Council Directive: 2004/108/EC and 2011/65/EU

Standards to which conformity is EN 61326-1:2013 and

declared:
EN 50581:2012

Manufacturer’s Name: Decagon Devices, Inc. 2365 NE
Hopkins Ct. Pullman, WA 99163
USA

Type of Equipment: Water Depth Sensor

Model Number: CTD-10

Year of First Manufacture: 2012/2014

This is to certify that the CTD manufactured by Decagon Devices,
Inc., a corporation based in Pullman, Washington, USA meets or ex-
ceeds the standards for CE compliance as per the Council Directives
noted above. All instruments are built at the factory at Decagon and

D Devi Inc. . . . . . .
ecagon Jevices, ne pertinent testing documentation is freely available for verification.

2365 NE Hopkins Court
Pullman WA 99163

Phone: 509-332-5600
Fax: 509-332-5158
Website: www.decagon.com
Email: support@decagon.com or salesQdecagon.com

(©2012-2014 Decagon Devices, Inc.
All Rights Reserved

ii 20



2! 61

(114 AjmuuIojuoy) Jo uoljere[dd( 6
ST Surjooysa[qnoiJ, pue aoURUJUIR]A 8
9T uorje[resuy
@ ~ e+ uogeomuNWWOd ZI-IAS 70
€T T[RRI — SUg [RLDg uogessd 179
e1 uorjediunwimwio)) 9
G e uoHoANUOY)  1°G
6 sIosuog SUII8UUO0)) G
8 uonyeaqie) ¥
9 " AY1A1ONPUOY) TRIDY  €°€
9 C amjerpdwo], 7€
9 Mde wyep  T'¢
9 Lrooyy, ¢
€ suoryeoyadg  1°g
t ard moqy g
.QOEUQSw
g e fmqer] SIO[PS o1 -[ew e osN®D PINOD JRYY SO IO SHITU I0J SO[RD IOSUSS IO g
I Apreregy - T°T . UoLyR[[RISUl,
T uorjonporjuy |

), TOI109G 07 SUIPI0dDR PO[[RISUI oI SIOSUdS INOA JBY] 9INSUH T

SjuL2j3u0)) JI0Su9g

SLNHLNOD arodo ONILLOOHSHTINOYU.L ANV HONVNHLNIVIN 8 aro



CTD 1 INTRODUCTION

1 Introduction

Thank you for choosing Decagon’s CTD Water Depth, Electrical
Conductivity (EC), and Temperature sensor. This manual can help
you understand the sensor features and ensure successful sensor op-
eration. We hope you find the contents of this manual useful in
understanding your instrument and maximizing its benefit to you.

There are several ways to contact Decagon if you ever need assis-
tance with your product, have any questions, or feedback. Decagon
has Customer Service Representatives available to speak with you
Monday through Friday, between 7am and 5pm Pacific time.

Note: If you purchased your sensor through a distributor, please con-
tact them for assistance.

Email:
support@decagon.com or sales@Qdecagon.com

Phone:
509-332-5600

Fax:
509-332-5158

If contacting us by email or fax, please include as part of your mes-
sage your instrument serial number, your name, address, phone, fax
number, and a description of your problem or question.

Please read these instructions before operating your sensor to en-
sure that it performs to its full potential.

1.1 Warranty

The sensor has a 30-day satisfaction guarantee and a one-year war-
ranty on parts and labor. Your warranty automatically validates
upon receipt of the instrument.

8 MAINTENANCE AND TROUBLESHOOTING CTD

8 Maintenance and Troubleshooting

8.1 EC Sensor Cleaning

A four electrode conductivity measurement is less sensitive to sensor
fouling than a two electrode sensor, but contamination of the elec-
trodes can still affect the measurement. The electrodes are stainless
steel.

Cleaning Method
1. Insert swab into slot on side of sensor housing. Rub the screws
vigorously with swab.

Note: Take care not to damage pressure sensor with swab.

2. Rinse the sensor and screws thoroughly with tap or Distilled
Water

Note: Be sure not to touch the screws without gloves or to contact
them with any source of oil or other non-conducting residue.

8.2 Troubleshooting

Most problems with the CTD Sensor relate to incorrect or erroneous
readings. Before contacting Decagon about sensor malfunctions, fol-
low the data logger and sensors troubleshooting steps.

Data Logger

1. Check to make sure the connections to the data logger are both
correct and secure.

2. Ensure the data logger batteries are not dead or weakened.

3. Check the configuration of the data logger in ECH20 Utility
or DataTrac to make sure you have selected the CTD Sensor.

4. Ensure that you are using the most up to date software and
firmware. You can find the most up to date version of the
software and firmware at http://www.decagon.com/support.
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CTD 2 ABOUT CTD

2 About CTD

The CTD sensor monitors water level, electrical conductivity, and
temperature in both ground water and surface water. The Decagon
CTD sensor uses a vented differential pressure transducer to mea-
sure the pressure from the water column to determine water depth.
A thermistor in thermal contact with the probe provides water tem-
perature, while the screws on the surface of the sensor form a four-
electrode array to measure electrical conductivity. With a range of 0
to 120 dS/m, the CTD sensor has the ability to make accurate elec-
trical conductivity measurements in a broad range of applications.

2.1 Specifications

CTD Calibration Values

Water Depth

Accuracy: 0.05% of full scale @ 20 °C
Resolution: 2 mm
Range: 0 to 10,000 mm

Temperature

Accuracy: £1 °C
Resolution: 0.1 °C
Range:! —11 to 49 °C

Bulk Electrical Conductivity

Accuracy: £0.01 dS/m or £10% (whichever is greater)
Resolution: 0.001 dS/m
Range: 0 to 120 dS/m (bulk)

'Tf water freezes in the CTD sensor pressure transducer cavity, then ice for-
mation will ruin the pressure transducer. If the sensor is in water, it must not be
allowed to experience temperature below freezing, 0 °C or 32 °F.

7 INSTALLATION CTD

7 Installation

Operators can install the Decagon CTD Sensor in wells 3.5 cm diam-
eter or larger. We designed the CTD for use in groundwater mon-
itoring wells or piezometers, surface water monitoring, and wetland
monitoring. It is important to use properly designed wells to obtain
accurate data and for proper sensor operation.

Proper well installation

Hydrology studies using monitoring wells or piezometers are only as
good as the well installation permits, regardless of the type of sensor
you use. Well design depends on the desired measurement, whether
it is groundwater flow, quality, level, or pressure head. Read “In-
stalling Monitoring Wells in Soils” to learn about how to properly
install a monitoring well or piezometer.?

Down-well Sensor Installation

The Decagon CTD sensor can be installed down a well by suspending
the sensor at the desired depth in the well. When deciding on how
deep to install the CTD sensor several things need to be considered.
It is best to keep the sensor under water at all times in order to
ensure measurements are continuous. The range of the sensor also
needs to be considered. The maximum measurement depth of the
CTD-10 depth is 10 m. If the water level rises above this level you
will not get accurate water depth readings and can potentially dam-
age the sensor.

If water freezes in the CTD sensor pressure transducer cavity, the
pressure transducer will be permanently and catastrophically dam-
aged by the ice formation. If the sensor is in water, it must not be
allowed to experience temperatures below 0 °C or 32 °F.

Freezing is not generally a problem in deep underground well instal-

2Sprecher, S.W. 2008. “Installing Monitoring Wells in Soils” (Version 1.0).
National Soil Survey Center, Natural Resources Conservation Service, USDA,
Lincoln, NE.
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6 COMMUNICATION CTD

CTD 2 ABOUT CTD
STEREO —
CONNECTOR
THERMISTER
(TEMPERATURE)
PRESSURE
SENSOR
FOUR-POINT BAROMETRIC PRESSURE
WENNER ARRAY REFERENCE VENT
« ,ﬁ_w__wm__q_mﬁ oPTFE MEMBRANE AND
STEREO CONNECTOR

Figure 1: CTD Component Diagram

SDI-12 Commands

Table 2 lists SDI-12 commands for the CTD Sensor. The sensor
address is ‘a.” If you substitute a ‘?’ for ‘a’ all addresses respond.

Table 2: SDI-12 Commands for CTD

Send all | al3DECAGON CTD 316<CR><LF>
Identification
Change Address | aAb! b<CR><LF>(b is new address)
Address Query 71 a<CR><LF>
Start aM! 00013<CR><LF>
Measurement
Send Data aDO0! | a+9+22.24+0<CR><LF>(3 values)

SDI-12 Sensor Bus

Operators can connect up to 62 sensors to the same 12 V supply
and communication port on a data logger. This simplifies wiring be-
cause no multiplexer is necessary. However, one sensor problem can
bring down the entire array (though a short circuit or incorrect ad-
dress setting). If you use an SDI-12 sensor bus, we recommend that
you make an independent junction box with wire harnesses where all
sensor wires attach to lugs so sensors can be disconnected individu-
ally if a problem arises. You can run a single three-wire cable from
the junction box to the data logger.

SDI-12 Address

The SDI-12 protocol requires that all sensors have a unique address.
CTD Sensors come from the factory with an SDI-12 address of 0. To
add more than on SDI-12 sensor to a system, you must change the
sensor address. Address options include 0...9, A...Z, a...z. The best
and easiest way to change an address is to use Decagon’s ProCheck
(if the option is not available on your ProCheck, please upgrade to
the latest version of firmware). SDI-12 addressing can be accessed in
the CONFIG menu by selecting “SDI-12 Address.” Addresses may

14
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CTD 3 THEORY 5 CONNECTING SENSORS CTD

Note: A four electrode sensor gives unpredictable readings in air be- and wire it directly into the data logger. This has the advantage of
cause there is no connection between the voltage and current elec- creating a direct connection with no chance of the sensor becoming
trodes. unplugged; however, it cannot be easily used in the future with a

Decagon readout unit or data logger.

The other option is to obtain an adapter cable from Decagon. The
three wire sensor adapter cable has a connector for the sensor jack on
one end, and three wires on the other end for connection to a data
logger (many also know this type of wire as a “pigtail adapter”).
Both the stripped and tinned adapter cable wires have the same ter-
mination (See Figure 2); the white wire is excitation, red is output,
and the bare and blacks wires are ground.
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CTD 5 CONNECTING SENSORS

5 Connecting Sensors

Power

Operators can power the sensor using any voltage from 3.6 to 15
VDC, but 12 V is optimal. The CTD sensor is an extremely low
power sensor. When continuously powered, but not making a mea-
surement or communication, it uses 30 pA.

When using the sensor as part of an SDI-12 bus, it is recommended
that the sensors be excited continuously to avoid issues with initial
sensor startup interfering with the SDI-12 communications.

5.1 Connection

We designed the CTD Sensor to work most efficiently with Decagon’s
Emb50, Em50R, Em50G data loggers, or our ProCheck handheld
reader. The standard sensor (with 3.5 mm stereo connector) quickly
connects to and is easily configured within a Decagon logger or
ProCheck.

The Decagon CTD Sensor incorporates several features that also
make it an excellent sensor for use with third party loggers. Cus-
tomers may purchase the sensor with stripped and tinned wires (pig-
tail) for terminal connections. Visit http://publications.decagon.com
/Integration%20Guides/CTD%20Integrators%20Guide.pdf to get ex-
tensive directions on how to integrate the CTD Sensor into third
party loggers.

The Decagon CTD Sensor comes standard with a 10 meter cable.
Customers may purchase sensors with custom cable lengths for an
additional fee (on a per-meter basis) up to 75 m. This option elimi-
nates the need for splicing the cable (a possible failure point).

Connecting to an Em50/Em50R/Em50G Logger

Decagon designed the CTD to work specifically with Em50 Series
data loggers. Simply plug the 3.5 mm stereo plug connector directly
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into one of the five sensor ports. Next, configure the logger port for
the CTD and set the measurement interval with ECH20 Utility or
DataTrac 3.

Connecting to ECH20 Utility

Please check your software version to ensure it will support the CTD.
To update your software to the latest version, please visit Decagon’s
software download site at www.decagon.com/support/downloads.

Note: You must use the ECH20 Utility, DataTrac 8 or a termi-
nal program on your computer to download data from the logger to
your computer.

5.2 Wiring

Data
Power

Ground

The following software supports the CTD sensor.
e ECH20 Utility 1.71 or greater
e ECH20 DataTrac 3.10 or greater

Connecting to a non-Decagon Logger

Customers may purchase CTD sensors for use with non-Decagon data
loggers. These sensors typically come configured with stripped and
tinned (pigtail) lead wires for use with screw terminals. Refer to your
distinct logger manual for details on wiring. Our Integrator Guide
gives detailed instructions on connecting the CTD sensor to non-
Decagon loggers. Please visit http://publications.decagon.com/Integ
ration%20Guides/CTD%20Integrators%20Guide.pdf for the complete
Integrator Guide.
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