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1.0	SCOPE AND APPLICATION

Automated, cost-efficient, continuous conducutivity data are collected as a general indicator of pollution levels and to estimate chloride levels in water using regression equations.

This SOP addresses the procedures in use by WPP for continuous conductivity deployments in streams and rivers.

2.0	SUMMARY

The majority of procedures are specified in the manufacturer instructions (Appendix A).  In addition, WPP-specific procedures are also provided.

3.0	SAFETY CONSIDERATIONS

There are no SOP-specific, additional safety “rules”, other than to apply standard safety protocols for all field work. 

4.0	SAMPLE COLLECTION, PRESERVATION AND HANDLING

In cases where water samples are collected for QC purposes or to establish/maintain correlation data (e.g., chloride), follow WPP standard protocols for water sample collection (CN 1.24).  Samplers.should stay upstream of continuous loggers when collecting samples.   

See Section 8.0 for discussion regarding field measurements for QC accuracy checks.

5.0	APPARATUS, EQUIPMENT AND MATERIALS

The following materials and procedures can be used to collect continuous conductivity data (see Appendix A for additional information regarding sensor specifications):

Sensing and Data Retrieval:  Onset HOBO U24 conductivity sensors, optic shuttles, optic base stations and Hoboware Pro software (Onset Computer Corp.).   The 6” long, sealed polycarbonate optic sensors are initially launched (data logging initiated) using Hoboware.  All sensors must be deemed fit to use and re-launched prior to placement in rigid plastic tubes for field use.   At the same time, the optic shuttle (used for field downloading without a laptop) and the optic base station (for data transmittal from a sensor or the shuttle to the PC) are also tested to make sure they are working satisfactorily.  After placement in the plastic tubes, the sensors are anchored at representative stream/river locations at each location.

Sensor Housing and Anchoring Assembly:  To protect each sensor, each unit is placed in a 9-12” long, 2” O.D. ABS plastic pipe with caps on both ends.  Several ¾” holes are drilled into each pipe section to reduce buoyancy.    Also, the enclosures are numbered to keep track of which sensors are at which locations.  Flexible plastic coated cables with looped ends and locks are used to secure the units at each location.  

Field Deployment and Retrieval:   Units are typically deployed with the tube secured off the bottom with rocks and/or concrete block.   Vertical orientation preferred (to avoid bubbles on the sensor).  The cable must be hidden as much as possible.   The pipe number, station name and number, exact time and other relevant field data are documented on dedicated deployment fieldsheets.  

Accuracy checks:  Attended specific conductance readings can be collected in the lab prior to deployment and in the field to check sensor accuracy.  NOTE:  Measurements in specific conductance at 25C must be corrected to conductivity at the ambient collection temperature using appropriate equation (see Appendix B).  At a minimum in the field, checks should be made both at deployment and at retrieval (required), with a minimum preferred frequency of monthly in-situ checks.    
    
Data Upload:   After retrieval, units are transported back to the office for upload to PC.  Units are cleaned and dried.  The optic base stations are used to connect the loggers to the PC.  Using READOUT, each logger’s datafile is uploaded into Hoboware Pro, where they are then exported to read-only EXCEL files.   Data processing is done using EXCEL.

Data Validation, Management and Analysis:   Data are exported to MS EXCEL or other database tool(s) for trimming, validation, analysis and graphics.  

6.0	REAGENTS

NA

7.0	CALIBRATION

Units are factory-calibrated.  Pre- and post-survey quality control checks (and field QC checks), however, are required to verify accuracy.  NOTE:  QC measurements in specific conductance at 25C must be corrected to conductivity at the ambient collection temperature (see also Appendix B) by solving for Cm
in the following equation:

C25 = Cm /(1 + TCV (tm – 25))

C25 = corrected conductivity value adjusted to 25C;
Cm = actual conductivity measured before correction; and
tm = water temperature at time of Cm measurement
TCV=Temperature Coefficient of Variation (for fresh water, use 0.02; ~2.0%/deg C; Barron and Ashton, 2007)

8.0	PROCEDURE

For all instructions related to the conductivity sensor units, see Appendix A.

Documentation:
1. Use probe deployment fieldsheets for all fieldwork, including deployment, QC audits and sensor retrieval.  Important “metadata” to document at each site include on exact sensor location, flow, water velocity, average water depth, channel width, habitat type, riparian cover, weather .  

Launching and Pre-Testing of Sensors/Software:
1. Follow manufacturer’s steps to initiate data logging for each sensor using office PC and Hobo software.  Set measurement interval (30 minutes typical) and delayed start date/time on the ½ hour.  

Sensor Placement and Retrieval:  
1. Place all sensors in locations in representative flowing conditions and shaded from direct sunlight during most/all daylight hours (this will prevent direct solar heat gain by the sensors).  
2. Before actual deployment in-stream, take a few moments to observe the river’s flow patterns, streambank features, bedload type, meander pattern, possible anchor points, etc.   Since the  logger will be deployed for a long duration, anticipating river conditions at lower/higher flows may help to avoid problems, such as out-of-water. 
3. If appropriate, anchor cables to fixed objects on the near shore for easier access, especially for wide, flashy rivers. 
4. Camouflage sensor assembly (tube and cable) sufficiently and as needed.  In most cases, employ “stealth” deploy protocols.  Also, make sure deployment does not create a hazard (e.g., tripping, boating hazard).  
5. Mark anchor points (e.g. tree) with unique flagging color to differentiate from other colors used. In some cases (e.g., boating), it may also be necessary to flag the cable line to notify boaters of the hazard.
6. Make sure encased sensors are properly secured and anchored in the water column (on large flat rocks or blocks off the sediment) for all anticipated water levels and velocities for the duration of the deployment.  VERTICAL ORIENTATION RECOMMNEDED.  
7. High flows and velocities can be mitigated against by using the largest rocks available to secure the tube in place AND anchoring the tube and cable to fixed objects on shore (not large in-stream objects such as LWD).   For wider rivers, this may require the use of multiple cable lengths looped together.  For meandering rivers, avoid anchor trees on the outer banks that appear that they might be swept downstream in the next big rain event.  Inner bends are also problematic, as these are depositional areas where tubes can be buried under rocks and sediment as stream beds shift and realign.  
8. For each deploy, fix the tube as low as possible in the water column to mitigate against lowered water levels, due to natural summertime low flows and/or tidal fluctuations, water withdrawals, etc.  Use stable blocks to keep tube off the bottom for the duration of the deployment.  For deep slow-moving rivers, 
9. Beware of areas with recent or active beaver activity. If such conditions exist or are anticipated, choose the largest diameter trees available and attempt to anchor the cable as low as possible at the tree base.  Alternatively, anchor to non-beaver food objects.
10. Due to the potential for older used locks to fail during the deployment, consider the use of additional mechanisms to secure the tube caps, such as cable/zip ties   
11. During the deployment period, instruct crews performing other survey work to briefly inspect the deploy tube setup, and if problems have arisen since the last visit, to rectify problems immediately and document actions on the deployment fieldsheet (back at the office).
12. Place in locations that are well mixed horizontally and vertically, and outside any mixing zones from discharges.  For placements downstream of a discharge, keep the sensor as close to the discharge as possible without mixing zone effects (site-specific).   

Field Quality Control Sampling:  
1. Perform adequate quality control accuracy checks. Co-located, simultaneous measurements are preferred.  
2. Consider duplicate (side-by-side) deployed sensors to estimate sampling precision for the loggers, if possible
3. Beware that one or more sensors may fail before or during the monitoring period.  Have additional, back-up sensors on hand to replace failed sensors.  Weekly, bi-weekly or monthly data downloads using a “shuttle” device or laptop can be employed to verify sensors are in working order.

Data Upload and Post-Deploy QC: 
1. After all units have been retrieved and cleaned, use Hobo software with base station to upload data from loggers to PC (READOUT).  Set units to degrees Celsius for uploaded files.
2. Retain original raw uploaded files in Hobo software (unaltered) and also export files to EXCEL (.csv) as read-only.
3. All data files are stored electronically at DWM offices in Worcester, MA. to C:/ (working PC); W:/sop/temp (network temporary); W:/dwm/data/rawdata/year data/temperature; and in secure database areas.   Immediately after upload, contact DB Manager and QA Officer for import to protected network locations.
4. Use uploaded files for processing, validation and analysis. 
5. Perform post-deploy QC by checking sensors against specific conductance standard solution.

Data Validation:
Data generated through the use of continuous temperature sensors must be validated prior to use.  This is performed by DWM’s QA Analyst or database staff per WPP standard procedures.

Time corrections due to EST/DST shifts….


9.0	QUALITY CONTROL

Typical data quality objectives (DQOs) for use of continuous conductivity sensors are as follows:

Table 1:  DQOs for Continuous COND/Temperature Sensors	
	Analyte
	Units
	Expected Range
	Accuracy (+/-)
	Resolution
	Overall Precision (RPD)

	Conductivity
	uS/cm
	Low and high ranges
	3% or 15 uS/cm (low)
3% or 30uS/cm (high)
(vs. lab standard)

[bookmark: _GoBack]5% RPD (calculated SC vs. lab standard SC) 
	1 uS/cm
	+/- 10 uS/cm (low)
+/- 40 uS/cm (high) when compared to side-by-side field measurements

	Temperature
	°C
	0-35°
	0.2° (vs. NIST-traceable thermometer)
	0.01° C
	< 0.5 difference when compared to side-by-side field measurements

	Time (sensor internal clock)
	minutes, seconds
	---
	+/- 1 minute per month
	1 sec.
	---


 

10.0	INTERFERENCES

See Section 8.0 for discussion of potential complications and problems related to sensor setup, location and poor quality control. 

11.0 PREVENTIVE MAINTENANCE

Upon retrieval and transport back to the office, thoroughly wash and clean sensor units, cases, cables and anchors with soap and warm water.  DO NOT SCRATCH SENSOR FACE.  Store in labeled box/bin accordingly for the next user. 

12.0 CORRECTIVE ACTIONS

Take the following corrective actions (as needed) during and following data collection:

1. Inspect sensor placement immediately following deployment and during data collection for problems related to sensor placement.   If encased sensor is not in the water column, retrieve and replace correctly.   Document on fieldsheet that sensor was re-positioned (even if for a moment).

13.0 WASTE AND POLLUTION PREVENTION

Consider the following in order to minimize waste during continuous temperature sensing projects:
1. 	Reuse sensor PVC/ABS cases as much as possible by cleaning and storing after use.
2. 	When planning QC field checks/audits of the sensors, combine the effort with water quality and/or other field surveys to save staff resources, gas, etc.

14.0	REFERENCES

Barron, J.J. and Ashton, C. The Effect of Temperature on Conductivity Measurement. http://www.reagecon.com/PerspectiveCMS/uploads/ Effect_of_Temperature_TSP-07_Issue3.pdf





Appendix A

Onset HOBO U24 Manual
(double click on object below to open manual)


Appendix B

Correction Factors for Conductivity – Specific Conductance
(double click on objects below)
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SPECIFIC ELECTRICAL 6.3
CONDUCTANCE

Electrical conductance is a measure of the capacity of water (or
other media) to conduct an electrical current. Electrical conduc-
tance of water is a function of the types and quantities of dis-
solved substances in
water, but there is no — -
universal linear rela- Specific electrical

g)‘}\r/‘e%e;‘gggt“a;‘zza; grifa conductance (conductivity):
conductivity. a measure of the electrical

conductance of a substance
The USGS reports con- normalized to unit length
ductivity in microsie- and unit cross section at a

mens per centimeter at Y =
25 degrees Celsius (uS/ specified temperature.

cm at 25°C). The
method described in
this section for measuring conductivity is applicable to surface
water and ground water, from fresh to saline.
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6.3.1 EQUIPMENT AND SUPPLIES

The instrument system used to measure conductivity must be
tested before each field trip and cleaned soon after use. Every
conductivity instrument must have a log book in which repairs
and calibrations are recorded, along with manufacturer make and
model description and serial or property number.

Table 6.3-1. Equipment and supplies used for measuring conductivity*
[°C, degrees Celsius; L, liter; pS/cm, microsiemens per centimeter at 25 degrees Celsius]

0 Conductivity instrument and conductivity sensor
Battery powered Wheatstone bridge
Direct readout
Temperature range at least -5 to +45°C
Temperature compensating (25°C)
Accuracy: Conductivity <100 pS/cm, within 5 percent of full scale
Conductivity >100 pS/cm, within 3 percent of full scale

0 Thermistor thermometer sensor (for automatic temperature-compensating models)
0 Thermometer. liauid-in-alass or thermistor

0 Extra sensc ries, or backup instrument

0 Conductivi ities that approximate and bracket field values
0 Compositir r surface-water samples

0 Flowthrouc instrument for ground-water measurements

0 Plastic beakers (assorted sizes)

0 Soap solution, nonphosphate (1 L)

0 Hydrochloric acid solution, 5 percent volume-to-volume (1 L)
0 Deionized water, 1 L, maximum conductivity of 1 pS/cm

0 Paper tissues, disposable, soft, and lint free

0 Brush (small, soft)

0 Waste disposal container

0 Minnow bucket with tether (or equivalent) for equilibrating buffer solutions to
sample temperature

0 Instrument log book for recording calibrations, maintenance, and repairs

lModify this list to meet the specific needs of the field effort.
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» Many conductivity instruments are available; the specifica-
tions and instructions provided here are general. Users must
be familiar with the instructions provided by the manufac-
turer.

» Conductivity sensors are either contacting-type sensors with
electrodes or electrodeless-type sensors.

— Contacting-type sensors with electrodes. Three types of
cells are available: (1) a dip cell that can be suspended in
the sample, (2) a cup cell that contains the sample, or (3) a
flow cell that is connected to a fluid line. Choose a cell con-
stant on the basis of expected conductivity (table 6.3-2).
The greater the cell constant, the greater the conductivity
that can be measured. The cell constant is the distance be-
tween electrodes (in centimeters) divided by the effective
cross-sectional area of the conducting path (in square cen-
timeters).

— Electrodeless-type sensors. These operate by inducing an
alternating current in a closed loop of solution, and they
measure the magnitude of the current. Electrodeless sen-
sors avoid errors caused by electrode polarization or elec-
trode fouling.

Quality-controlled conductivity standards ranging from 50 to
50,000 pS/cm at 25°C can be obtained from QWSU. Prepare stan-
dards outside this range or order them from suppliers of chemi-
cal reagents. Conductivity standards usually consist of potassium
chloride dissolved in reagent-grade water.

Table 6.3-2. Example of cell constants for
contacting-type sensors with electrodes and
corresponding conductivity ranges
Conductivity range, in Cell constant,
microsiemens per centimeter in 1/centimeter
0.005-20 0.01
1-200 i
10-2,000 1.0
100-20,000 10.0
1,000-200,000 50.0

U.S. Geological Survey TWRI Book 9 4/98 Specific Electrical Conductance
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6.3.1.A MAINTENANCE, CLEANING, AND STORAGE

As soon as possible after delivery to the office, label conductivity
standards with the date of expiration. Discard standards that have
expired, been frozen, have begun to evaporate, or that were de-
canted from the storage container.

Maintenance

Maintenance of conductivity equipment includes periodic office
checks of instrument operation. To help keep equipment in good
operating condition:

» Protect the conductivity system from dust and excessive heat
and cold.

» Keep all cable connectors dry and free of dirt and extraneous
matter.

» Protect connector ends in a clean plastic bag when not in
use.

Sensor cleaning

Conductivity sensors must be clean to produce accurate results;
residues from previous samples can coat surfaces of sensors and
cause erroneous readings.

» Clean sensors thoroughly with deionized water (DIW) before
and after making a measurement (this is sufficient cleaning
in most cases).

» Remove oily residue or other chemical residues (salts) with a
detergent solution. Sensors can soak in detergent solution for
many hours without damage.

» If oil or other residues persist, dip the sensor in a dilute hy-
drochloric acid solution. Never leave the sensor in contact
with acid solution for more than a few minutes. Check the
manufacturer’s recommendations before using acid solution
on sensors.

» Clean carbon and stainless steel sensors with a soft brush.
Never use a brush on platinum-coated sensors.

Specific Electrical Conductance U.S. Geological Survey TWRI Book 9 4/98
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Sensor storage
Refer to the manufacturer’s recommendations.

» Sensors may be temporarily stored in deionized water between
measurements and when the system is in daily use.

» For long-term storage, store sensors clean and dry.

CAUTION: Before handling conductivity standards or
acids, refer to Material Safety Data Sheets (MSDS)
for safety precautions.

Some of the procedures recommended herein for

equipment operation may be out of date if
the equipment being used is different from that
described or incorporates more recent technological

advances—follow the manufacturer’s instructions.

U.S. Geological Survey TWRI Book 9 4/98 Specific Electrical Conductance
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6.3.2 CALIBRATION

Conductivity systems must be calibrated before every water-qual-
ity field trip and again at each site before samples are measured.
Calibration readings are recorded in the instrument log book and
on field forms at the time the instrument is calibrated. Remem-
ber, the temperature sensor on the conductivity sensor must be
calibrated and District certified within the past 4 months.

Calibration and operating procedures differ, depending on
instrument and sensor type.

» Some conductivity sensors may need to be soaked overnight
in deionized water before use—Check the manufacturer’s in-
structions.

» Some analog instruments require an initial mechanical zero
adjustment of the indicator needle.

» For a cup-type cell, calibration and measurement procedures
described for the dip-type cell apply; the only difference is
that standards are poured directly into the cup-type cell.

» When using a dip-type cell, do not let the cell rest on the
bottom or sides of the measuring container.

Calibrate at your field site—bring

standards to sample temperature.

Conductivity systems normally are calibrated with at least two
standards. Calibrate sensors against a standard that approximates
sample conductivity and use the second standard as a calibra-
tion check. The general procedures described in steps 1-15 be-
low apply to most instruments used for field measurements—
check the instrument manual for specific instructions.

1. Inspect the instrument and the conductivity sensor for dam-
age. Check the battery voltage. Make sure that all cables are
clean and connected properly.

2. Turn the instrument on and allow sufficient time for electronic
stabilization.

Specific Electrical Conductance U.S. Geological Survey TWRI Book 9 4/98
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3. Select the correct instrument calibration scale for expected con-
ductivity.

4. Select the sensor type and the cell constant that will most accu-
rately measure expected conductivity.

5. Select two conductivity standards that will bracket the expected
sample conductivity. Verify that the date on the standards has
not expired.

6. Equilibrate the standards and the conductivity sensor to the tem-
perature of the sample.

e Put bottles of standards in a minnow bucket, cooler, or large
water bath that is being filled with ambient water.

e Allow 15 to 30 minutes for thermal equilibration. Do not al-
low water to dilute the standard.

7. Rinse the conductivity sensor, the thermometer (liquid-in-glass
or thermistor), and a container large enough to hold the dip-
type sensor and the thermometer.

» First, rinse the sensor, the thermometer, and the container
three times with deionized water.

* Next, rinse the sensor, the thermometer, and the container
three times with the standard to be used.

8. Put the sensor and the thermometer into the rinsed container
and pour in fresh calibration standard.

9. Measure water temperature. Accurate conductivity measure-
ments depend on accurate temperature measurements or
accurate temperature compensation.

« |f the sensor contains a calibrated thermistor, use this ther-
mistor to measure water temperature.

e If using a manual instrument without a temperature display
or temperature compensation, adjust the instrument to the
temperature of the standard using a calibrated liquid-in-glass
or a thermistor thermometer.

10. Agitate a submersible-type conductivity sensor up and down
under the solution surface to expel air trapped in the sensor.
Read the instrument display. Agitate the sensor up and down
under the solution surface again, and read the display. Repeat
the procedure until consecutive readings are the same.

U.S. Geological Survey TWRI Book 9 4/98 Specific Electrical Conductance
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11. Record the instrument reading and adjust the instrument to the

12.

13.

14.

15.

known standard value.

e For nontemperature-compensating conductivity instruments,
apply a temperature-correction factor to convert the instru-
ment reading to conductivity at 25°C.

e The correction factor depends to some degree on the specific
instrument used—use the temperature-correction factor rec-
ommended by the manufacturer. If this is not available, use
correction factors from table 6.3-3.

e If an instrument cannot be adjusted to a known calibration
standard value, develop a calibration curve. After tempera-
ture compensation, if the percentage difference from the stan-
dard exceeds 5 percent, refer to the troubleshooting guide
(section 6.3.4).

Record in the instrument log book and on field forms:

e The temperature of the standard solution.

e The known and the measured conductivity of the standard
solution (including + variation).

e The temperature-correction factor (if necessary).

Discard the used standard into a waste container. Rinse the
sensor, thermometer, and container thoroughly with deionized
water.

Repeat steps 7 through 13 with the second conductivity
standard.

e The purpose for measuring a second standard is to check in-
strument calibration over the range of the two standards.

* The difference from the standard value should not exceed 5
percent.

e If the difference is greater than 5 percent, repeat the entire
calibration procedure. If the second reading still does not come
within 5 percent of standard value, refer to the troubleshoot-
ing guide in section 6.3.4 or calibrate a backup instrument.

e Switching instrument calibration scales could require
recalibration.

Record in the instrument log book and on field forms the
calibration data for the second standard.

Do not use expired standards.

Never reuse standards.

Specific Electrical Conductance U.S. Geological Survey TWRI Book 9 4/98
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Table 6.3-3. Correction factors for converting hon-temperature-
compensated values to conductivity at 25 degrees Celsius, based on
1,000 microsiemens potassium chloride solution
[Use of potassium-based constants on non-potassium-based waters generally does not
introduce significant errors for general purpose instruments used to measure conductivity]
Tez‘?jgg::telére Cofrrection Teggg::tetére Correction Te(rgzg:z’:;re Correction
Celsius) actor Celsius) BTy Celsius) LBy
0.5 1.87 10.5 1.39 20.5 1.09
1.0 1.84 11.0 1.37 21.0 1.08
15 1.81 115 1.35 215 1.07
2.0 1.78 12.0 1.33 22.0 1.06
25 1.76 125 1.32 22,5 1.05
3.0 1.73 13.0 1.30 23.0 1.04
3.5 1.70 13.5 1.28 235 1.03
4.0 1.68 14.0 1.27 24.0 1.02
4.5 1.66 14.5 1.26 245 1.01
5.0 1.63 15.0 1.24 25.0 1.00
5.5 1.60 15.5 1.22 255 0.99
6.0 1.58 16.0 1.21 26.0 0.98
6.5 1.56 16.5 1.19 26.5 0.97
7.0 1.54 17.0 1.18 27.0 0.96
7.5 1.52 17.5 1.16 275 0.95
8.0 1.49 18.0 1.15 28.0 0.94
8.5 1.47 18.5 1.14 28.5 0.93
9.0 1.45 19.0 1.13 29.0 0.92
9.5 1.43 19.5 1.12 295 0.91
10.0 1.41 20.0 111 30.0 0.90

To extend the temperature range shown in table 6.3-3, consult
the manufacturer’s guidelines. If these are unavailable, use the
following equation:

Cm
%1 40.02 (t - 25)
where,
C,, = corrected conductivity value adjusted to 25°C;
C,, = actual conductivity measured before correction; and
t = water temperature at time of C_ measurement.
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6.3.3 MEASUREMENT

In situ measurement generally is preferred for determining the
conductivity of surface water; downhole or flowthrough-cham-
ber measurements are preferred for ground water. Be alert to the
following problems if conductivity is measured in an isolated (dis-
crete) sample or subsample:

» The conductivity of water can change over time as a result of
chemical and physical processes such as precipitation, adsorp-
tion, ion exchange, oxidation, and reduction—Do not delay
making conductivity measurements.

» Field conditions (rain, wind, cold, dust, direct sunlight) can
cause measurement problems—Shield the instrument to the
extent possible and perform measurements in a collection
chamber in an enclosed vehicle or an on-site laboratory.

» For waters susceptible to significant gain and loss of dissolved
gases, make the measurement within a gas-impermeable con-
tainer (Berzelius flask) fitted with a stopper—Place the sensor
through the stopper and work quickly to maintain the sample
at ambient surface-water or ground-water temperature.

» Avoid contamination from the pH electrode filling solution—
Measure conductivity on a separate discrete sample from the
one used for measuring pH; in a flowthrough chamber, posi-
tion conductivity sensor upstream of the pH electrode.

Conductivity must be measured in the field.

Document the precision of your measurements. Precision
should be determined about every tenth sample or more fre-
quently, depending on study objectives. Successive measurements
should be repeated until they agree within 5 percent at conduc-
tivity < 100 uS/cm or within 3 percent at conductivity > 100 uS/
cm.

The conductivity measurement reported must account for
sample temperature. If using an instrument that does not auto-
matically temperature compensate to 25°C, record the uncom-
pensated measurement in your field notes, along with the cor-
rected conductivity value. Use correction factors supplied by the
instrument manufacturer if available; otherwise, refer to table
6.3-3.

Specific Electrical Conductance U.S. Geological Survey TWRI Book 9 4/98
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SURFACE WATER 6.3.3.A

Surface-water conductivity should be measured in situ, if pos-
sible; otherwise, determine conductivity in discrete samples col-
lected from a sample splitter or compositing device. Filtered
samples may be needed if the concentrations of suspended ma-
terial interfere with obtaining a stable measurement.

In situ measurement

Conductivity measurements in flowing surface water should rep-
resent the cross-sectional mean or median conductivity at the
time of observation (see step 7, below). Any deviation from this
convention must be documented in the data base and with the
published data.

First:

» Take a cross-sectional conductivity profile to determine the
degree of system variability. A submersible sensor works best
for this purpose.

» Refer to NFM 6.0 for criteria to help decide which sampling
method to use.

Next, follow the 7 steps listed below:

1. Calibrate the conductivity instrument system at the field site
after equilibrating the buffers with stream temperature.

2. Record the conductivity variation from a cross-sectional profile
on a field form and select the sampling method.

e Flowing, shallow stream—wade to the location(s) where con-
ductivity is to be measured.

e Stream too deep or swift to wade—Ilower a weighted con-
ductivity sensor from a bridge, cableway, or boat. Do not at-
tach weight to the sensor or the sensor cable.

e Still-water conditions—measure conductivity at multiple
depths at several points in the cross section.
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3. Immerse the conductivity and temperature sensors in the water
to the correct depth and hold there (no less than 60 seconds)
until the sensors equilibrate to water conditions.

4. Record the conductivity and corresponding temperature read-
ings without removing the sensors from water.

e Values should stabilize quickly to within 5 percent at conduc-
tivity <100 uS/cm and within 3 percent at conductivity >100
uS/cm.

» Record the median of the stabilized values on field forms.

« If the readings do not meet the stability criterion after extend-
ing the measurement period, record this difficulty in the field
notes along with the fluctuation range and the median value
of the last five or more readings.

5. For EWI or EDI measurements, proceed to the next station in
the cross section and repeat steps 3 and 4. Record on field forms
the mean (or median, if appropriate) value for each subsection
measured.

6. When the measurement is complete, remove the sensor from
the water, rinse it with deionized water, and store it.

7. Record the stream conductivity on the field forms:

< In still water—median of three or more sequential values.

e EDI—mean value of all subsections measured (use the me-
dian if measuring one vertical at the centroid of flow).

e EWI—mean or median of all subsections measured (see NFM
6.0).

Subsample measurement

Representative samples are to be collected and split or composited
according to approved USGS methods (Wells and others, 1990).
Measure the conductivity of samples as soon as possible after
collection. If the sample cannot be analyzed immediately, fill a
bottle to the top, close it tightly, and maintain the sample at
stream temperature until measurement.

Reported conductivity values normally are determined on an
unfiltered sample. Large concentrations of suspended sediment
can be a source of measurement error—record such conditions
in the field notes.
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» If sediment concentrations are heavy, measure conductivity
on both unfiltered and filtered subsamples and record both
values on the field form.

» If the conductivity value differs significantly between the fil-
tered and unfiltered samples, report the filtered value as
sample conductivity and identify it as a “filtered sample.”

1. Calibrate the conductivity instrument system at the field site.

2. Select the sampling method (see NFM 6.0) and collect a repre-
sentative sample.

3. Withdraw a homogenized subsample from a sample splitter or
compositing device. Rinse the sample bottles three times with
the sample—rinse them with sample filtrate, for filtered samples.

4. Rinse the conductivity sensor, the thermometer (liquid-in-glass
or thermistor), and a container large enough to hold the dip-
type sensor and the thermometer.

a. First, rinse the sensor, the thermometer, and the container
three times with deionized water.

b. Next, rinse the sensor, the thermometer, and the container
using sample water.

5. Allow the sensors to equilibrate to sample temperature, then
discard the used sample water. Pour fresh sample water into a
container holding the sensor and the thermometer. When us-
ing a dip-type sensor, do not let the sensor touch the bot-
tom or sides of the measuring container.

6. Measure water temperature.

« If the conductivity sensor contains a calibrated thermistor, use
this thermistor to measure water temperature.

e If the instrument is not temperature compensating, use a cali-
brated thermistor or a liquid-in-glass thermometer.

e Adjust the instrument to the sample temperature (if neces-
sary) and remove the thermometer.

7. Measure conductivity.

a. Remove any air trapped in the sensor by agitating the sensor
up and down under the water surface.

b. Read the instrument display.

c. Agitate the sensor up and down under the water surface, and
read the display again.

d. Repeat the procedure until consecutive readings are the same.
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8. Record the conductivity and the sample temperature on field

forms.

e If the instrument is not temperature compensating, record
the raw data and convert the values to conductivity at 25°C
using temperature-correction factors provided by the manu-
facturer.

< Report the median of the readings to three significant figures
on the field forms.

e Discard the sample into a waste container and dispose ac-
cording to regulations.

9. Quality control—

10.

e Repeat steps 3 through 8 with at least two fresh subsamples,
rinsing the instruments once only with sample water.

e Subsample values should be within £5 percent for conductiv-
ity <100 uS/cm, or £3 percent for conductivity >100 puS/cm.

e If criteria cannot be met: filter the samples, report the median
of 3 or more samples, and record this difficulty in field notes.

Rinse the sensor, the thermometer, and the container with deion-
ized water. If another measurement is to be made within the
next day or two, store the sensor in deionized water. Otherwise,
store the sensor dry.
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GROUND WATER 6.3.3.B

Measurements of ground-water conductivity must represent aqui-
fer conditions. Temperature changes resulting from transporting
a well sample to land surface can affect conductivity.

» To minimize the effect from temperature changes, measure
conductivity as close to the source as possible, using either a
downhole or flowthrough-chamber sampling system (refer to
NFM 6.0 for details).

» Bailed or other methods for collecting discrete samples iso-
lated from the source are not recommended as standard prac-
tice, although such methods are sometimes called for owing
to site characteristics or other study requirements.

Downhole and flowthrough-chamber
measurement

1. Calibrate the conductivity instrument system on site.

e Bring standard solutions to the temperature of the water to
be sampled by suspending the standards in a bucket into which
well water is flowing. Allow at least 15 minutes for tempera-
ture equilibration. Do not contaminate standards with sample
water.

a. Check the temperature of the water flowing into the bucket
against that of standards.

b. Check that the thermometer (usually a thermistor func-
tion in the conductivity meter) has been certified within
the past 4 months for the temperature range to be mea-
sured.

e After calibration, rinse the conductivity and temperature sen-
sors thoroughly with deionized water.

2. Install the conductivity and temperature sensors.

e Downhole system—Lower the conductivity and temperature
sensors to sampling point, followed by pump.

a. Remove any air from the system by agitating the conduc-
tivity sensor up and down under the water; read the in-
strument display.

b. Repeat this procedure until rapid consecutive readings are
approximately the same.
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e Flowthrough-chamber system—Install the chamber system
as close to the well as possible and shield the system from
direct sunlight.

a. Position the conductivity sensor upstream from the pH elec-
trode.

b. Direct flow to the chamber after an initial discharge to
waste to clear sediment from sample line.

c. Release any air trapped in the chamber.

d. Agitate the conductivity sensor up and down under the
water to remove air from system. Rapid consecutive read-
ings should be about the same.

3. During purging (table 6.0-1 in NFM 6.0):
» Keep flow constant and laminar.

< Allow the sensors to equilibrate with ground-water tempera-
ture for 5 minutes or more at the flow rate to be used for
collecting all other samples.

4. Measure conductivity and associated temperature at regular in-
tervals throughout purging; record the conductivity values and
the associated temperature in the field notes.

< If the conductivity sensor contains a calibrated thermistor,
use this thermistor to measure water temperature.

e If the instrument is not temperature compensating, install a
calibrated thermometer in the flowthrough chamber, record
raw data, and apply correction factors.

5. Check the variability of the conductivity values toward the end
of purging.
< The stability criterion is met when five readings taken at regu-
larly spaced intervals of 3 to 5 minutes or more are within
+5 percent for conductivity <100 uS/cm
+3 percent for conductivity >100 pS/cm

e When readings fluctuate rapidly, record the median of three
or more readings within about 60 seconds as the value for a
specific time interval.

« If the criterion is not met, extend the purge period in accor-
dance with study objectives and continue to record measure-
ments at regularly spaced time intervals. Record this difficulty
on the field forms.
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6. Report conductivity.
» Record the final five values on field forms.

e Report the median value of the final five measurements as the
sample conductivity.

< If values exceed the stability criterion, report the range of val-
ues observed for the time interval, along with the median of
the final five or more values.

Subsample measurement

Conductivity measurements reported from bailed or other dis-
crete samples need to be identified in the data base, indicating
the sampling method used. Refer to 6.0.3.B in NFM 6.0 for use of
bailers and the subsample method.

1. Calibrate the conductivity instrument system onsite.

e Bring standard solutions to the temperature of the water to
be sampled by suspending the standards in a bucket into which
well water is flowing. Allow at least 15 minutes for tempera-
ture equilibration. Do not contaminate standards with sample
water.

a. Check the temperature of the water flowing into the bucket
against that of standards.

b. Check that the thermometer (usually a thermistor func-
tion in the conductivity meter) has been certified within
the past 4 months for the temperature range to be mea-
sured.

< After calibration, rinse the conductivity and temperature sen-
sors thoroughly with deionized water.

2. Draw off subsamples for measurement.

e Quality control—Collect three subsamples to check preci-
sion.

e If samples need to be stored for a short time, or if several
subsamples will be measured, collect sample aliquots in sepa-
rate field-rinsed bottles—fill to the brim, cap tightly, and main-
tain at ambient ground-water temperature. Measure conduc-
tivity as soon as possible.
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3. Follow procedures described in steps 4 through 10 for
“Subsample measurement” of surface water (6.3.3.A).

TECHNICAL NOTE: If the sample is measured in an open
container and readings do not stabilize within several min-
utes, the cause may be CO, degassing—use a closed sys-
tem to measure the sample. Filter the conductivity sample
if the settling of clay particles appears to interfere with
the stability of the readings.
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TROUBLESHOOTING 6.3.4

Contact the instrument manufacturer if the actions suggested in
table 6.3-4 fail to resolve the problem.

» If available, use a commercial, electronic calibrator to check
the function of conductivity instruments.

» Check the voltage of batteries. Always have good batteries in
instruments and carry spares.

Table 6.3-4. Troubleshooting guide for conductivity measurement
[HCI, hydrochloric acid; °C, degrees Celsius]

Symptom

Possible cause and corrective action

Will not calibrate to
standards

» Standards may be old or contaminated—use fresh standards.

* Electrodes dirty—clean with a detergent solution, then with 5
percent HCI. Before using any acid solution to remove resistant
residues, check manufacturer’s guidelines.

« Air trapped in conductivity sensor—agitate sensor up and down
to expel trapped air.

» Weak batteries—replace.

« Temperature compensation incorrect—ensure that thermometer
is operating properly and is calibrated.

* Sensor constant incorrect—replace sensor.

Erratic instrument
readings

« Loose or defective connections—tighten or replace.
« Broken cables—repair or replace.

« Air trapped in conductivity sensor—agitate sensor up and down
to expel trapped air.

* Rapid changes in water temperature—measure in situ.

« Outgassing of ground-water sample—use a downhole instru-
ment; if unavailable, use a flowthrough chamber.

* Broken sensor—replace.

Instrument requires
frequent recalibration

« Temperature compensator not working—measure conductivity
of a solution. Place solution in a water bath and raise solution
temperature to about 20°C. Measure conductivity again,
allowing sufficient time for temperature of conductivity sensor
to equilibrate to temperature of sollution. If the two values differ
by 5 percent or more, replace conductivity sensor.
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6.3.5 REPORTING

Report routine conductivity measurements to three significant

figures, whole numbers only, in microsiemens per centimeter at
25°C.

» Record the accuracy range of the instrument system in the

data base, if possible, and always report it with published val-
ues.

» Enter field-determined conductivity measurements on NWQL

Analytical Services Request form using the correct parameter
code.
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HOBO® U24 Conductivity Logger (U24-00x) Manual

The HOBO U24 data logger family measures actual conductivity and temperature, and can
provide specific conductance at 25°C and salinity with the HOBOware® Conductivity
Assistant. These easily deployable, rugged loggers provide the data you need for monitoring
water purity, the impact of pollutants, salt water intrusion, and coastal ecosystems. The
U24-001 model is ideal for deployment in fresh water, while the U24-002 model is designed
for saltwater bays and estuaries. There is also an optional U2X Protective Housing accessory

HOBO Conductivity Logger

Models: U24-001

U24-002

Required Items:

e Coupler (COUPLER2-C) with
USB Optic Base Station (BASE-
U-4) or HOBO Waterproof
Shuttle (U-DTW-1)

e HOBOware Pro 3.2 or later
with the Conductivity Assitant
2.1 or later

Accessories:

e U2X Protective Housing
(HOUSING-U2X)

(HOUSING-U2X) available for both HOBO U24 models to further protect the logger and
simplify mounting in harsh environments.

Specifications

U24-001

U24-002

Measurements

Actual Conductivity,
Temperature, Specific
Conductance at 25°C
(calculated)

Actual Conductivity,
Temperature, Specific
Conductance at 25°C
(calculated), Salinity (calculated
using PSS-78, the Practical
Salinity Scale 1978)

Conductivity Calibrated
Measurement Ranges

Low Range: 0 to 1,000 uS/cm
Full Range: 0 to 10,000 uS/cm
(see Plot B on next page for
specific conductance; see Plot C
on next page for a comparison
of ranges)

Low Range: 100 to 10,000
uS/cm

High Range: 5,000 to 65,000
uS/cm (see Plots A and B on
next page for salinity and
specific conductance; see Plot C
for a comparison of ranges)

Conductivity Calibrated
Range - Temperature Range

5° to 35°C (41° to 95°F)

5° to 35°C (41° to 95°F)

Conductivity Extended
Ranges

Low Range: 0 to 2,500 uS/cm
Full Range: 0 to 15,000 uS/cm

Low Range: 50 to 30,000 uS/cm
High Range: 1,000 to 65,000
uS/cm

(readings below these ranges
reported as 0)

Temperature Measurement
Range

-2°t0 36°C (28° to 97°F)

-2°t0 36°C (28° to 97°F)

Specific Conductance
Accuracy (in Calibrated
Range)

Low Range: 3% of reading, or 5
uS/cm, and

Full Range: 3% of reading, or 20
uS/cm, whichever is greater,
using Conductivity Data
Assistant and calibration

3% of reading, or 50 uS/cm,
whichever is greater for up to
50,000 pS/cm, using
Conductivity Data Assistant and
calibration measurements, and
up to 10% for up to

measurements 65,000 puS/cm in NaCl solutions
(see Plot D)
Conductivity Resolution 1 uS/cm 2 uS/cm

Temperature Accuracy (in
Calibrated Range)

0.1°C (0.2°F)

Temperature Resolution

0.01°C (0.02°F)

Conductivity Drift

Less than 3% sensor drift per year in saltwater, exclusive of drift

from fouling

Response Time

1 second to 90% of change (in water)

Operating Range

-2°to 36°C (28° to 97°F) - non-freezing

Memory

18,500 temperature and conductivity measurements when using
one conductivity range; 14,400 sets of measurements when using
both conductivity ranges (64 KB total memory)

Sample Rate

1 second to 18 hrs, fixed or multiple-rate sampling with up to 8

user-defined sampling intervals

Clock Accuracy

+1 minute per month
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Specifications (continued)

Battery

3.6 Volt lithium battery

Battery Life

3 years (at 1 minute logging)

Maximum Depth

70 m (225 ft)

Weight

193 g (6.82 oz), buoyancy in freshwater: -59.8 g (-2.11 oz)

Size

3.18 cm diameter x 16.5 cm, with 6.3 mm mounting hole (1.25 in. diameter x
6.51in.,0.25 in. hole)

Wetted Housing Materials

Delrin®, epoxy, stainless steel retaining ring, polypropylene, Buna rubber O-
ring, titanium pentoxide (inert coating over sensor); all materials are suitable
for long-term use in saltwater

Ce

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

Plot A: Salinity Range (U24-002)*

Plot B: Specific Conductance Range in Saltwater

20 e |J24-002 High Range Max
70 \ — = U24-002 Low Range Max 120,000 == = |)24-001 Max Specific Conductance (at 25°C)
HEEE U24-001 Range
\ Range for Valid Salinity \ —— 124-D02 Max Specific Conductance (at 25°C)
60 Values using P55-78 100,000 U 24-002 Range for Valid Specific
Conductance in Saltwater
s0 \ \ = o U24-002Valid Specific Conductance in
80,000 Saltwater (2 - 42 ppt)
Bap | ¥ £
2 60,000 -
30 —— . g
04— I 40,000
- - L ____ 20,000 - 3
e —— PHFH T o o
o T ‘ T T T T T 1 T A T TP T Ty
0 5 10 15 20 25 30 a5 20 0 T :
Degrees Celsius 0 5 10 15 20 25 30 35 40
*The Practical Salinity Scale 1978 (PSS-78) used to calculate salinity is valid Degreesin Celsius
for salinities in the range of 2 to 42 ppt. For salinities outside of this range,
use the measured conductivity and temperature data from the logger with
a calculation appropriate for your salinities.
Plot C: Comparison of Conductivity Plot D: Specific Conductance
Calibrated Measurement Ranges High-Range Accuracy (U24-002)
12%
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Protecting the Logger

IMPORTANT: This logger can be damaged by shock. Always
handle the logger with care. The logger may be damaged if it is
dropped. Use proper packaging when transporting or shipping
the logger.

Do not attempt to open the logger case or sensor housing.
Disassembling of the logger case or sensor housing will cause
serious damage to the sensor and logger electronics. There are
no user-serviceable parts inside the case. Contact Onset
Technical Support at 1-800-LOGGERS (1-800-564-4377) or an
authorized Onset dealer if your logger requires servicing.

Logger Case Sensor Housing

Sensor Face

Do not scratch the sensor face
with a sharp tool.

Operation

An LED in the communications window of the logger confirms
logger operation. When the logger is logging, the LED blinks
once every one to four seconds (the shorter the logging
interval, the faster the LED blinks). The LED also blinks when the
logger is recording a sample. When the logger is awaiting a start
because it was launched in “Start at Interval” or “Delayed Start”
mode, the LED blinks once every eight seconds until logging
begins.

The logger can record two types of data: samples and events.
Samples are the sensor measurements recorded at each logging
interval. Events are independent occurrences triggered by a
logger activity, such as Bad Battery or Host Connected. Events
help you determine what was happening while the logger was
logging.

Communication

To connect the logger to a computer, use either the Optic USB
Base Station (BASE-U-4) or HOBO Waterproof Shuttle
(U-DTW-1) with a coupler (COUPLER2-C).

IMPORTANT: USB 2.0 specifications do not guarantee
operation outside the range of 0°C (32°F) to 50°C (122°F).

The optical interface allows the logger to be offloaded without
breaking the integrity of the seals. The USB compatibility allows
for easy setup and fast downloads.

Connecting the Logger to a Computer or
Waterproof Shuttle

1. Follow the instructions that came with your base station
or Waterproof Shuttle to attach it to a USB port on the
computer.

2. Attach the coupler to the base station or shuttle.

3. Wipe off any residue or slime from the area of the logger
that will go into the coupler, including the communication
window. This will help the logger slide in and out of the
coupler more easily, and help with communication.

4. Insert the logger into the coupler, aligning the bump/arrow
on the coupler with the arrow on the logger. Be sure that it
is properly seated in the coupler. If the logger has never
been connected to the computer before, it may take a few
seconds for the new hardware to be detected by the
computer.

NOTE: If you are using the HOBO Waterproof Shuttle as a
base station with a computer, briefly press the Coupler
Lever to put the shuttle into base station mode.

You can also align the coupler with the
hole on the backside of the sensor.

Align bump/arrow on the coupler
with the arrow on the U24

Coupler_ = )

To base station Coupler Lever
or shuttle (for use with HOBO Waterproof Shuttle)

WARNING: Do not leave the logger in the coupler for extended
periods of time. When connected to a coupler, the logger is
“awake” and consumes significantly more power than when it
is disconnected and considered “asleep.” Always remove the
logger from the Optic Base Station or HOBO Waterproof Shuttle
as soon as possible after launching, reading out, or checking the
status to avoid draining the battery.

To launch and read out the logger in the field, use one of these
methods:

e Laptop computer with Optic USB Base Station (BASE-U-4)
and a coupler (COUPLER2-C)

e HOBO Waterproof Shuttle (U-DTW-1, Firmware Version
3.2.0 or later) and a coupler (COUPLER2-C)

e HOBO U-Shuttle (U-DT-1, Firmware Version 1.14m030 or
later) with Optic USB Base Station and coupler (COUPLER2-
)

Launching the Logger

Before deploying the logger in the field, perform the following
steps in the office:

1. Start HOBOware.

2. Connect the logger to the computer as described in the
previous section.

3. Verify the status. Click the status button on the toolbar and
observe that the temperature is near the actual
temperature.

4. Launch the logger with the correct range. Refer to the
specifications on page 1 for both calibrated and extended
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ranges (the calibrated ranges are also printed on the logger
housing). The logger will not record readings outside of the
extended range selected. (For the U24-002, readings below
the extended range are reported as 0.) If in doubt on the
range needed for your deployment, or for environments
with wide fluctuations, select both ranges. This will shorten
the deployment duration from 18,500 samples to 14,400
samples per parameter (not logging battery voltage). See
the HOBOware User’s Guide or online help for details on
launching.

Note: Logging battery voltage is not essential because you can
check the battery using the Status screen at launch or readout
of the logger. Logging the battery voltage will reduce the

number of conductivity and temperature readings you can log.

Taking Calibration Readings

It is important to take temperature and conductivity calibration
readings with a portable conductivity meter at both the
beginning (launchtime) and end of a deployment (readout)
because these readings are necessary for data calibration and
to compensate for any measurement drift during deployment.
The conductivity calibration readings should be the actual
conductivity without temperature compensation (not in specific
conductance at 25°C), and should be recorded in a notebook
with the time and location of the reading. You will use these
readings in the HOBOware Conductivity Assistant to calibrate
the readings for the corresponding data series offloaded from
the logger.

There are three methods for obtaining accurate calibration
readings. The first method involves placing the meter’s probe
into the water next to the logger. The second method involves
placing the logger and meter probe in a field water sample in a
jar. In both methods, the conductivity meter probe must be
close to the data logger—but not touching—so that it is
measuring water at the same conductivity and salinity as the
logger. The third method involves taking a sample back to the
office to measure with a meter there.

If the conductivity and salinity in the water where the logger is
deployed is stable and it is easy to reach the logger, then you
can obtain calibration readings by placing the probe directly
into the water next to the logger. However, taking calibration
readings in areas that have tidal and freshwater mixing is more
challenging due to the rapidly changing salinities. Similarly,
taking calibration readings in wells can also be difficult because
it may be hard to get the meter probe next to the logger. In
these instances, you should fill a jar with a water sample from
where the logger is deployed to take the calibration readings.
To obtain the water sample from a well or stilling well, you can
use a bailer with a diameter that is small enough to fit down
the well.

Note: Some salt residue may remain on the logger from factory
calibration. Carefully rinse the logger in distilled water or clean
freshwater to remove any residual salt before taking your first
calibration readings.

Method 1:

Taking readings directly in the water (recommended for
locations with access for the field meter probe and with
conductivity that is stable)

1. If you have just deployed the logger, allow enough time for
the logger temperature to stabilize for the best accuracy
(approximately 15 minutes).

2. Gently tap the logger to remove any bubbles from the
surface. Tug the cable if you cannot reach the logger itself.

3. Measure the temperature and actual conductivity with the
field meter, making sure the meter probe readings stabilize
per the meter’s specification. Record the values, time, and
location of the readings in a field notebook for use later in
the HOBOware Conductivity Assistant.

Method 2:

Taking readings in a jar (recommended for readings in wells or
in water with rapidly changing conductivity, such as areas
with saltwater and freshwater mixing)

1. Take a sample of water in a jar that is large enough to hold
both the logger and the probe from a portable conductivity
meter, leaving an inch of space between the probe and the
logger. For wells, use a bailer to obtain the water sample.

2. Leave the logger and the meter probe submerged in this jar
of water long enough so they reach temperature
equilibrium and the logger has logged at least three
readings (allow at least 15 minutes for the best accuracy).
(Three readings are necessary because this will help you
identify which readings were taken while the logger is in the
jar.)

3. Measure the temperature and actual conductivity with the
field meter. Record the values, time, and location of the
reading in a field notebook for use later in the HOBOware
Conductivity Assistant.

4. When using the Conductivity Assistant, look for the spot in
the data where there are three similar readings in a row
and link the last of those readings to the meter reading.
(The time you noted may be slightly different than the
logger time so looking for the three similar readings will
help isolate the correct reading.) The Conductivity Assistant
uses that value to calibrate the specific conductance and
salinity readings for that data series.

Method 3:

Taking a sample back to the office in a sealable jar to measure
there (recommended for locations with conductivity that is
stable when you do not have a field meter or it is not
convenient to access the logger)

1. Place a sample of the water taken from next to the logger in
a jar and immediately seal it to ensure that none of the
water evaporates. This allows the specific conductance and
salinity of the sample to be maintained, which in turn
results in usable temperature and conductivity readings
when you measure it with the meter at a later time.

2. Write down the time you take the sample for use later in
the HOBOware Conductivity Assistant.
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3. At the office, measure the temperature and actual
conductivity of the sample with a meter and write down the
values next to the time you noted in step 2.

Note: If you’ve taken the calibration readings in specific
conductivity, you can convert the readings back to actual
conductivity. Use the temperature readings from the meter or
logger to convert the conductivity reading following the specific
conductivity calculation used by your meter (consult the meter
documentation). If the meter uses a standard linear
compensation, you can use the following formula to convert it.
This equation calculates the electrical conductivity (Y.) from a
measured water temperature (T) and from a measured specific
conductance at 25°C (C,) using the linear temperature
coefficient entered into the meter.

Yo=C,* (1-((25-T) * a / 100))

Where: Y, = Calculated Electrical Conductivity
T = water temperature in degrees C measured by the
meter
C, = Specific Conductance measured by the meter
a = linear temperature coefficient (% / degrees C)
entered into the meter to calculate specific
conductance

Deploying the Logger

The HOBO U24 Conductivity logger is designed to be easy to
deploy in many environments. The small size of the logger is
convenient for use in small wells and allows the logger to be
mounted and/or hidden in the field. Follow these guidelines
when deploying the logger:

e Make sure the logger is located where it will receive a
steady flow of the water that is being monitored.

e When deploying the logger in rivers, streams, and ponds,
insert the logger in a PVC or ABS pipe if possible. The PVC
pipe should have enough holes to ensure good circulation
of water.

e To avoid bubbles collecting on the sensor, make sure the
sensor face is vertical and avoid sudden temperature
changes.

e Do not place any conductive materials or metals within
2.5cm (1in.) of the sensor.

e Avoid deploying the logger in freezing water with moving
ice.

e Use the U2X Protective Housing (HOUSING-U2X) for

added protection to the logger in harsh environments.

To deploy the logger at each site:
1. Launch the logger with a laptop or shuttle.

2. Take a calibration reading as described on page 4.

3. Deploy the logger in the water (if it hasn’t already been
placed in the water) following the guidelines recommended
above.

4. Repeat steps 1 through 3 for each logger deployed. Be sure
to take a new calibration reading for each logger that you
deploy.

| GROUND LEVE

U24 CONDUCTMITY ~.__ | g ¢ WATER LEVEL

Reading Out the Logger and Calibrating Data
with HOBOware

Your readout and maintenance schedule will be determined by
the amount of fouling at the site. To read out the logger in the
field:

1. Calibrate the field conductivity meter before using it to take
field readings.

2. Measure the actual conductivity and temperature values
with the field meter using one of the calibration methods
on page 4.

3. Remove the logger from the water (if it hasn’t already been
removed for the calibration measurement).

4. Read out the data from the logger using a shuttle.
5. Relaunch the logger.

6. Clean the sensor (see Maintenance on page 6 for more
details).

7. Redeploy the logger in the stream, and take another
calibration measurement.

Use HOBOware to calibrate data and convert to specific
conductance or salinity

1. Offload the most recent data files from the shuttle or
loggers to your computer.

2. Open a data file in HOBOware.

1-800-LOGGERS

www.onsetcomp.com





HOBO U24 Conductivity Logger (U24-00x) Manual

3. Use the HOBOware Conductivity Assistant to calibrate the
readings and adjust for drift caused by fouling. You will
need to enter the field meter conductivity and temperature
readings and times from the beginning and, optionally, the
end of that segment of the logger’s deployment. Refer to
the Help for the Conductivity Assistant for more details.
Save your changes to a project file.

4. Repeat steps 1 through 3 for all data files.

Maintenance

The logger requires the following periodic maintenance to
ensure optimal operation:

e Clean the sensor. Mix several drops of dish detergent or
biodegradable soap in a cup of tap water with a clean
cotton swab. Clean the sensor face using the cotton swab
and then rinse the sensor with clean or distilled water.
Do not scratch the sensor face with a sharp tool.

e Check for biofouling. Biofouling and excessive marine
growth on the logger will compromise accuracy.
Organisms that grow on the sensor can interfere with the
sensor’s operation and eventually make the sensor
unusable. If the deployment area is prone to biofouling,
check the logger periodically for marine growth.

o Be careful of solvents. Check a materials compatibility

the coupler will result in significantly lower battery life.
For example, continuous logging at a one-second logging
interval will result in a battery life of approximately one
month.

To obtain a three-year battery life, a logging interval of
one minute or greater should be used and the logger
should be operated and stored at temperatures between
0° and 25°C (32° and 77°F).

Battery Voltage. The logger can report and log its battery
voltage. If the battery falls below 3.1V, the logger will
record a “bad battery” event in the datafile. If the datafile
contains “bad battery” events, or if logged battery
voltage repeatedly falls below 3.3 V, the battery is failing
and the logger should be returned to Onset for battery
replacement. Note that the logger does not have to be
recording the battery channel for it to detect bad battery
events. The logger will record these events regardless of
what channels are logged.

Replacing the Battery. To have your logger’s battery and
sensor replaced, contact Onset or your place of purchase
for return arrangements. Do not attempt to replace the
battery yourself. Severe damage to the logger will result
if the case is opened without special tools, and the
warranty will be voided.

chart before deploying the logger in locations where
untested solvents are present. Refer to the specifications
for wetted housing materials on page 1.

Battery Guidelines
o Battery Life. The battery life of the logger should be

three years or more. Actual battery life is a function of
the number of deployments, logging interval, and
operation/storage temperature of the logger. Frequent
deployments with logging intervals of less than one
minute, continuous storage/operation at temperatures
above 35°C (95°), and keeping the logger connected to

A WARNING: Do not cut open, incinerate, heat above 100°C
(212°F), or recharge the lithium battery. The battery may
explode if the logger is exposed to extreme heat or conditions
that could damage or destroy the battery case. Do not dispose
of the logger or battery in fire. Do not expose the contents of
the battery to water. Dispose of the battery according to local
regulations for lithium batteries.

1-800-LOGGERS (564-4377) » 508-759-9500
www.onsetcomp.com ¢ loggerhelp@onsetcomp.com

© 2010-2012 Onset Computer Corporation. All rights reserved. Onset, HOBO, and HOBOware are
trademarks or registered trademarks of Onset Computer Corporation.
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