














PART FIVE
TECHNICAL NOTES

5.1 Dissolved Oxygen Temperature and
Salinity Compensations

There are five components to dissolved oxygen readings. The “raw
reading” received from the dissolved oxygen sensor is a function of the partial
pressure of oxygen in the sample. The operator sets the “scale factor” during
air calibration. The “membrane temperature function”, determined experi-
mentally, compensates for the changing oxygen permeability of the particular
membrane (Standard or LoFlow™) with temperature.

The “solubility temperature function” compensates for the changing
solubility of oxygen in water with temperature:

/ ] N ae= DO = 7.2542(10°) T°-5.1387 (107) T* + 9.8316 (104 T*
e 77 \] +5.2276 (10%) T2 + 0.19665 T + 6.8356
. L,& “ DO is the oxygen solubility (mg/1) for water of temperature T (°C). The
\ Vo ol data used to generate this polynomial comes from the oxygen solubility data
\ U in the 1985 Standard Methods.

The “salinity function” compensates for the changing solubility of
oxygen in water with salinity:

F(CT)=1-C[3.439 (107 + 0.361/(22.1 + T)*]

For water of specific conductance C (milliSiemens/cm) at a temperature
T (°C), the raw reading is multiplied by F(C,T) to produce the salinity- cor-
rected reading, so divide the dissolved oxygen reading by F(C,T) to un-correct
for salinity. The data used to generate this polynomial comes from the oxygen
solubility vs. chlorinity data in the 1985 Standard Methods.

Note that unlike dissolved oxygen concentration, dissolved oxygen %
saturation is not a function of solubility, and so has neither solubility tempera-
ture compensation nor salinity compensation. Note also that vou can disable
the salinity correction through the Variables menu.
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5.2 The LoFlow™ Membrane Flow
Optimization Factor

When sample flow is stopped (i.e., reduced to one cm per minute),
dissolved oxygen readings made with a Standard Membrane (1-mil
Teflon™) fall to about 50% of the full-flow (25 cm/sec or greater) reading.
Readings made with Hydrolab’s LoFlow™ Membrane fall only to about 95%
in the same situation. In order to optimize this LoFlow flow sensitivity of -
5% to +2.5%, all LoFlow readings are automatically boosted by 2.5%.

This means that if a sample of water is at exactly 8 mg/1 dissolved
oxygen concentration, readings made at full flow with the Standard would
read 8.0, while those made with the LoFlow would read 8.2 mg/I. If flow
stops, the Standard would read around 4.0, while the LoFlow would read
around 7.8.

5.3 Dissolved Oxygen Altitude-
Pressure Function

When you are in the dissolved oxygen submenu of the Calibrate menu,
you can estimate barometric pressure (BP, mm of Hg) using:

BP = 760 - 2.5(A/100)

“A” is your local altitude above sea level in feet. Also, if you are using
the BP given by your local weather bureau, remember that their numbers are
corrected to sea level, and you must use BP’, the uncorrected atmospheric
pressure:

BP’= BP-2.5(A/100)



5.4 Specific Conductance

5.4.1 Conductivity to Specific Conductance
Compensation

Conductivity is a measure of a water’s ability to conduct electricity, and
therefore a gross measure of the water’s ionic activity. Generally, the higher a
water’s concentration of ionized impurities, the higher its conductivity.
However, the capacity of those impurities to conduct electricity varies with
temperature. The conductivity of a water sample heated from 15°C to 35°C
changes greatly during the heating.

On the other hand, specific conductance is the conductivity measured
when a water’s temperature is fixed at 25°C. Unlike conductivity readings,
specific conductance readings are easily compared if the readings are made at
different temperatures, for instance in a lake during various seasons.

Here is the function (based on 0.0IN KCl) used to compensate conduc-
tivity readings to 25°C (i.e, to produce specific conductance readings) for a
sample temperature T (°C), when the fresh water cell block is used:

F(T) = 1.4326 (10°) T*- 6.0716 (10°%) T* - 1.0665 (10) T*
+ 1.0943 (10?) T*- 5.3091 (10-9)T + 1.8199

Here is the function (based on standard sea water) used to compensate
conductivity readings to 25°C (i.e, to produce specific conductance readings)
for a sample temperature T (°C), when the salt water cell block is used:

F(T) = 1.2813 (10™") T7- 2.2129 (10°) T* + 1.4771( 107) T®
-4.6475 (10%) T* + 5.6170 (10°) T3 + 8.7699 (10*) T?
-6.1736 (107) T + 1.9524

In both cases, the conductivity reading is multiplied by F(T) to produce
the specific conductance reading. So, divide the specific conductance reading
by F(T) to convert to conductivity readings. Note that you can disable the
temperature compensation through the Variables menu.

These compensations are based on reference data, from several sources
(including the U.S. Geological Survey Water Supply Paper No. 2311), over the
0 to 30°C range. An optimization of the characteristics of both salt and fresh
waters is used for temperatures outside the 0 to 30°C range. If you need a
more specific correction, then record your data as conductivity and later apply
your own temperature correction to the data.
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Because resistivity is calculated from the specific conductance read-
ings, resistivity also has the above temperature compensations. However,
salinity and total dissolved solids (TDS) are not compensated to 25°C.

5.4.2 Specific Conductance to Salinity Conversion

The H20 calculates salinity (parts per thousand) readings from specific
conductance using the following relationship:

S = 5.9950(10%) C*-2.312 (10°®) C° + 3.4346(10°) C* + 0.53532 C
-1.5494(10%)

This relationship is based on salinity data from the U.S. Geological

Survey Water Supply Paper No. 2311. While the H20 will calculate salinities
in the 0 to 70 ppt range, salinity technically is defined only for mild concen-
trations and dilutions of sea water (ie., in the 30 to 40 ppt range).

Note that salinity, unlike specific conductance, the parameter from
which salinity is calculated, does not vary with temperature. A part-per-
thousand is a part-per-thousand, no matter the temperature. However, the
above conversion algorithm was generated to work with specific conduc-
tance readings.

If you want to produce salinity readings based on a special knowledge
of your particular water samples, simply record specific conductance instead
of salinity. Then, use your own algorithm to calculate salinity.

5.4.3 Specific Conductance to Resistivity
Conversion

Resistivity is the inverse of specific conductance. For example, the
resistivity of a water of 0.1 milliSiemems/cm specific conductance is 10 k
ohm cm.



5.4.4 Specific Conductance fo Total Dissolved
Solids (TDS) Conversion

TDS (K mg/1=g/1) is calculated from specific conductance (milli-
Siemens/cm) as:

TDS = C(0.640)
(from Water Chemistry, by Snoeyink and Jenkins).

If you want to produce TDS readings based on a special knowledge of
your particular water samples, simply record specific conductance instead of
TDS. Then, use your own algorithm and a spreadsheet to calculate TDS.

5.5 Correcting Depth for Specific
Conductance

The density of water, and hence its ability to impart pressure, increases
with increased loads of dissolved materials. Therefore, if depth (or level) is
calibrated for fresh water, the readings must be reduced for measurements
made in waters with higher specific conductances, such as salt waters. The
following correction is used for depth/level readings:

F(C)= 1-0.03(C/52)

C is the measured specific conductance in milliSiemens/cm. The raw
depth readings are multiplied by F(C) to produce the displayed reading. In
effect, no correction is made at zero specific conductance, and readings are
reduced by three percent at the specific conductance of sea water (52 milli-
Siemens/cm).
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5.6 Measuring pH in Very Low Specific
Conductance Waters

Making pH measurements in water whose specific conductance is less
than 0.2 millisiemens/cm is a whole different ball game. See Application
Note #102 in Appendix 3 for more information.

5.7 Turbidity

5.7.1 Measurement Principle

The ISO-7027 specification calls for a nephelometric detector at 90
degrees from an infrared light source of 860 nm. Hydrolab’s turbidity sensor,
when operated in nephelometric mode, meets all these specifications except
the light source is at 880 nm.

The ratio mode adds a transmissive correction to eliminate the “blind-
ing out” phenomenon common in nephelometric instrumentation at high
turbidities.

Selection of mode is highly dependent upon your data requirements,
adherence to any measurement specifications, and your primary range of
measurement.

5.7.2 Ambient Light

The multiprobe measures the sensor responses when the light source is
on and when it is off. The difference between the on and off responses is
used to eliminate the effects of ambient light and provide the turbidity
measurements.

But there is a limit the to the amount of ambient light which can be
rejected. If the ambient light “saturates” the sensors, then the on and off
responses to the light source will be nearly the same. Incorrect turbidity
values are produced. The multiprobe can detect when the ambient light is
causing questionable turbidity data. When this condition is detected, a “?" is
printed next to the turbidity data value.



The maximum ambient light threshold is equivalent to the amount of
light reaching the sensor at a Im submersion in “turbidity-free” water at full
sunlight. At Im deep, infrared light detected by the sensor is attenuated to 1%.

5.7.3 Light Source Variation

The light source output varies tremendously from part to part and over
temperature. A third sensor was added to measure the light output and
normalize the nephelometric and transmissive sensor responses.

Additionally, this third sensor allows the multiprobe to detect a faulty
light source. The photodiode measures the light source output to insure
proper operation. If the light source output becomes too low, a “?” is printed
next to the turbidity data. To determine if the “?” is caused by ambient light
or a faulty light source, shield the sensor from ambient light. If the “?” disap-
pears, then the ambient light is too high. Otherwise, please contact Hydrolab
Customer Service.

5.8 Performance Measurement and
Improvement

This manual is designed to best meet the needs of the “typical” client.
However, if your application requires increased performance or operation
under unusual circumstances, Hydrolab is willing and able to help. Just call
1-800-949-3766 or 1-512-255-8841. Hydrolab's staff of engineers and applica-
tion experts will be more than happy to share with you their years of experi-
ence in producing good data under demanding field conditions. Just call.
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PART SIX
TROUBLESHOOTING

1) Data will not start printing:

a) Are all connectors mated properly?

b) Is the battery voltage between 9 and 18 volts?

c) Isthe computer (or other data collection device) on and
set to the baud rate to match the multiprobe setting, 8-bit,
no parity?

d) Have you properly installed a communications program in
your computer?

e) Is your Interface Cable/Calibration Cable compatible with
your computer?

f) Is your Interface Cable/Calibration Cable connected to
correct serial/RS-232 communications port on the back of
your computer and not the parallel port?

2) Datais printed without header information:

a) Is the header function enabled? (Section 2.6.9)

3) Only one data line is printed:

a) What is the interval set to? (Section 2.5.11)

4) “<E” message is printed and/or a bell is sounded:

a) Did you type a character that is not an acceptable answer, for
instance, a letter for a numeric value?

b) Did you type the required number of characters? For in-
stance, the standard for calibrating time or interval must be
exactly six numeric characters.

5) Typed command is not accepted; functions cease:

a) Did you hit the return key after typing in a numeric answer?
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6) “NC” message printed and a bell is sounded:

a) Are you sure of the value of your calibration standard?

b) Are the sensors properly serviced? (Part Three)

c¢) Did you type in the value of your calibration standard
correctly, and in the proper units?

d) Are the multiprobe’s warm-up batteries fresh (if utilized)?
(Section 3.12.2)

7) Dissolved oxygen readings are too low to calibrate,
and/or pH and/or ORP readings are very high or very low:

a) Are you sure of the value of your sample solution?

b) Are the multiprobe’s warm-up batteries fresh (if utilized)?
(Section 3.12.2)

c) Are the sensors properly maintained? (Part Three)

8) Specific conductance, temperature, and/or depth
readings seem wrong:

a) Are the sensors maintained and calibrated properly?
(Part Three)

b) Are you sure of the units being printed? For instance, are
the depth/level readings in feet or meters? (Section 2.6.7)

9) Dissolved oxygen readings seem wrong:

a) Is the sensor properly maintained and calibrated?
(Section 3.7)

b) Are the multiprobe’s warm-up batteries fresh (if utilized)?
(Section 3.12.2)

¢) Does the multiprobe know whether you are working with a
Standard Membrane or a LoFlow™ Membrane?
(Section 2.6.5 and Appendix 1)

d) Did you overstretch the LoFlow™ Membrane?



10) Terminal shows random numbers and figures:

a) Have you correctly set the baud rates of both the multiprobe
and your communications or terminal emulation software?
(Section 2.6.10)

11) Has water leaked into your multiprobe?

WARNING: EXCESS PRESSURE MAY BUILD UP INSIDE AN UNDERWA -
TER HOUSING. THIS CAN CAUSE THE BOTTOM CAP, TOP CAP, SENSORS,
OR OTHER REMOVABLE PARTS TO POP OUT OF THE HOUSING WITH
ENOUGH FORCE TO CAUSE SERIOUS INJURY TO THE EYES, FACE, OR
OTHER PARTS OF THE BODY.

WHENEVER YOU LOOSEN OR TIGHTEN SCREWS THAT HOLD REMOV-
ABLE PARTS, ALWAYS POINT THE PARTS AWAY FROM YOUR BODY AND

OTHER PEOPLE.
Follow the multiprobe disassembly instructions in Section 3.12.2.

WARNING: AS YOU REMOVE THE TWO ALLEN RETAINING SCREWS,
BE SURE THAT THE BOTTOM CAP IS NOT POINTED AT ANYONE, SINCE THE
INTERNAL PRESSURE CAUSED BY THE WATER LEAKAGE MAY BLOW THE
BOTTOM CAP OUT OF THE H20 HOUSING. RINSE THE CIRCUIT BOARDS
WITH DISTILLED WATER AND BLOW DRY WITH A HAIR DRYER. REPLACE THE
WARM-UP BATTERIES (IF USED) AND REASSEMBLE.

Note: Please call Hydrolab Customer Service if you have a leakage
problem, even if your multiprobe works well. Customer Service would like
to help you prevent the recurrence of leaks.

12) Cannot calibrate turbidity zero
a) Is the standard turbidity-free water? (Section 3.9)
b) Has the sensor been properly cleaned? (Section 3.9)
¢) Did you enter exactly zero for the standard?
d) Are bubbles trapped in the guard/retainer? (Section 4.2.1)
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13) Cannot calibrate turbidity slope
a) Were errors made in the dilution calculation/execution?
(Section 3.9.2)
b) Was stock or dilution allowed to settle before use?
c) Is stock standard correct? (Section 3.9.2)
d) Has the sensor been properly cleaned? (Section 3.9.1)
e) Was the correct standard value entered?
f) Are bubbles trapped in the guard/retainer? (Section 4.2.1)

14) Dilution produces large turbidity errors

a) Was dilution done from same stock standard as calibration?

b) Were errors made in the dilution calculations/execution?
(Section 3.9.2)

c) Was stock or dilution allowed to settle before use?

d) Is stock standard correct?

e) Has error exceeded +/-5% of range at temperature of cali-
bration?

f) Has the +/-5% inter-ranging error been considered?

g) Are bubbles trapped in the guard/retainer? (Section 4.2.1)

15) Turbidity values are erratic
a) Are objects moving around the sensor? (Section 4.2.3)
b) Are the particles few and large?

16) Turbidity Sensor Drift

a) Has sensor fouled?
b) Has temperature changed? (+/-5% allowed over tempera-
ture)

17) Turbidity Fouling
a) Has the sensor been properly cleaned? (Section 3.9.1)
b) Has a proper maintenance interval been established?
(Section 3.9.1)



18) *?’ attached to turbidity data
a) Has sensor been sheltered from ambient light?
(Section 4.2.4)
b) Has the light source failed? (If so, please contact Hydrolab
Customer Service at 800-949-3766 or 512-255-8841)

19) ‘@ aftached to turbidity data
a) Turbidity variables have been set to nephelometric only
operation,

20) ‘' attached to turbidity data
a) Both turbidity zero and turbidity slope must be calibrated to
remove the asterisk.
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PART SEVEN
LOGGING

Logging with the Surveyor 3

Hydrolab manufactures a dedicated logger that connects directly to the
H20. Built for reliable field duty, the Surveyor 3 can record data at the operator’s
command, or can be programmed to log data for long periods with no operator
present. Logged data can be transferred directly to a personal computer, and then
into spreadsheets, data bases, word processors, graphics packages, etc.

The Surveyor 3 also provides rechargeable internal battery power, a liquid
crystal display of six parameter readings at once, and a keypad for field calibrat-
ing an H20 without a computer. Please call Hydrolab for specific information.

The DataSonde 3

Hydrolab offers the DataSonde 3 for data logging applications that
require a submersible logger. The DataSonde 3 is essentially identical to the
H20, except it has a logger and battery supply built into the transmitter
housing. Programming and data recovery are done with a personal computer;
logged data can be transferred directly to a personal computer, and then into
spreadsheets, data bases, word processors, graphics packages, etc.

Please call Hydrolab for specific information.

Logging with a Personal Computer

Almost any personal computer can communicate with, and accept data
from, the H20's standard RS-232 output. With software packages available
from third-party software producers, this data can then be logged onto floppy
or hard disc for later use. The software can be customized to your needs.

There are also several third-party field loggers available that interface to
the H20 via RS-232. Please call Hydrolab for specific information.

Logging with Analog Voltage Output

Hydrolab offers an Analog Converter that converts the H20 digital
output to parallel voltages or currents. This allows an H20 to be used with
virtually any logger, controller, or SCADA system that accepts analog inputs,
while retaining the advantages of RS-232 for long cable runs. Please call
Hydrolab for specific information.
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Appendix 1
DISSOLVED OXYGEN:
SATURATION VALUES and SENSOR TYPES

Al.1 DO Saturation Values

Here is a listing of the dissolved oxygen saturation values used by
Hydrolab water quality multiprobes when performing an air calibration of the
DO system. The source of these values is an algorithm given in Measurement
of Dissolved Oxygen, Hitchman, 1978. Included for comparison are saturation
values from the 1971 and 1985 editions of Standard Methods for the Examina-
tion of Water and Wastewater. Each value is in milligrams per liter of zero
chlorinity water, with first the temperature noted in degrees Centigrade.

Hitchman 1985 SM 1971 SM

T°C  milligrams dissolved oxygen per liter water at one atmosphere

0 14.57 14.621 14.6
1 14.17 14.216 14.2
2 13.79 13.829 13.8
3 1343 13.460 13.5
4 13.08 13.107 13.1
5 12.74 12.770 12.8
6 12.42 12.447 12.5
7 12.11 12.139 12.2
8 11.81 11.843 11.9
9 11.53 11.559 11.6
10 11.26 11.288 11.3
11 10.99 11.027 iy
12 10.74 10.777 10.8
13 10.50 10.537 10.6
14 10.27 10.306 104
15 10.05 10.084 10.2
16 9.83 9.870 10.0
17 9.63 9.665 9.7
18 9.43 9.467 95
19 9.24 9.276 94
20 9.06 9.092 9.2
21 8.88 8.915 9.0
22 8.71 8.743 8.8
23 8.55 8.578 8.7
24 8.39 8.418 8.5
(continued)
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(continued)
Hitchman 1985 SM 1971 SM
T°C  milligrams dissolved oxygen per liter water at one atmosphere

25 8.24 8.263 8.4
26 8.09 8.113 8.2
27 7.95 7.968 8.1
28 7.81 7.827 7.9
29 7.68 7.691 7.8
30 7.55 7.559 7.6
31 7.42 7.430 7.5
32 7.30 7.305 7.4
33 718 7.183 7.3
34 7.07 7.065 7.2
35 6.95 6.950 %l
36 6.84 6.837 7.0
37 6.73 6.727 6.9
38 6.63 6.620 6.8
39 6.52 6.515 6.7
40 6.42 6.412 6.6
41 6.32 6.312 6.5
42 6.22 6.213 6.4
43 6.13 6.116 6.3
44 6.03 6.021 6.2
45 5.94 5.927 6.1
46 5.835 6.0
47 5.744 59
48 5.654 58
49 5.565 5.7
50 5477 5.6

Note that these values are for the standard atmospheric pressure of 760
mm Hg. Linear interpolation will provide a reasonable estimate for saturation
values of non-whole number temperatures.

See Part Five of the Operating Manual for information on the effect of
barometric pressure on DO calibration and readings.
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Al.2 LoFlow™ and Standard
Membranes

The Standard Membrane (1-mil Teflon™) allows fast, accurate DO
measurements in situations where fouling is not a problem and adequate
sample flow (greater than about one foot per second) is assured. The LoFlow
Membrane (patent pending) trades a little accuracy and response speed for
greatly reduced sensitivity to flow and fouling. The LoFlow Membrane is
suitable for flows down to about one mil per second.

Best of all, the LoFlow Membrane allows Hydrolab multiprobes to work
in either fast-flowing clean waters, or waters where fouling and low or vari-
able flow exist, because a single DO sensor can accommodate the Standard
Membrane (1-mil Teflon) or the LoFlow Membrane. To change between the
two types of membranes, simply change the membrane (both membrane types
are found in the Maintenance Kit), notify the software of the change, and
recalibrate.

Software notification is simple: access the Variables menu and select O
(o, not zero) for Dissolved Oxygen; you will then be asked to specify S or L.
Type an S if you have installed the Standard Membrane; an L if you are using
the LoFlow Membrane. Then type an S (meaning you want your DO readings
corrected for Salinity) or a U (meaning that you want your DO readings
Uncorrected for salinity). You will then be returned to the SOM.

The LoFlow Membrane is a special, low-permeability polymer that
reduces the oxygen passage across the membrane (into the sensor) required
for a stable reading. It is thus less affected by variations in sample flow and
membrane foulants than is the high-permeability Standard Membrane.

The LoFlow Membrane’s error due to flow is about -6%, for flows above
about one inch per minute. To optimize this error, each reading for the
LoFlow Membrane sensor is automatically raised by 2.5%. You will notice this
at calibration when the % Saturation reading is set to 102.5%, instead of the
expected 100%.

Laboratory tests have shown that fouling that reduces the reading of a

Standard Membrane by 20% has no effect on the readings of a sensor
equipped with a LoFlow Membrane.
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Al4

The software that incorporates the operation of the LoFlow Membrane
also accommodates a new feature of interest to those measuring DO. If you
access the Calibrate menu, and then you access O (for Dissolved Oxygen),
you will be asked to state not one, but two standards. The answer to the first
Std: “question” is the barometric pressure; type it in as mm of Hg and hit the
return key. In answer to the second Std: “question”, type in the DO reading
you want your calibration to match. For instance, if you had a Winkler
reading of 7.11 mg/1 and you wanted to calibrate your multiprobe accord-
ingly, you would type in 7.11 and hit the return key. Your multiprobe would
then match the result of your Winkler determination.

This is an alternative to the other method for calibrating DO, as
explained in Part Three of the Operating Manual, whereby you access % (for
% Saturation) and type in a single Std: answer: the barometric pressure. The
calibration is then set as the saturation value for the pressure you specified,
and the ambient temperature as measured by the multiprobe.

Please read the paper included in the back of this manual (Application
Note #105) comparing the LoFlow Membrane with the Standard Membrane
and the Recessed Cathode sensor.
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H20 Connectors

Bendix Bendix
# of pins Part No. Part No.
H20-IC POWER
4 (meftal shell) <--- mates to ---> PTO6A-8-4-PW(SR)(00S5)
PTO1A-8-4-SW(SR)(005)
H20 Underwater Cable
6 (metal shell) <--- mates to ---> PTO7A-10-6-SW(005)

PTO6A-10-6-PW(SR)(005)
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H20 Currents

(@ 12VDC input)

H20 Supply Current

Standby/Sleep...................

RS-232 mode (without Stirrer) .....ccoovveeeenn...

RS-232 mode (with Stirrer) ......ovvevevevnenenn,

SDI mode "command" response..................

SDI mode "measure” (without Stirrer)......

SDI mode "measure” (with Stirrer) ..............

ceeens 180-550 pA

e 50-60 MA

reeeen 90-180 MA

. 12=-16 MA

veerss. 05=785 MA

.105-195 mA

Ad.3
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COMPONENT CONFIGURATION

(This diagram does not show all components. Please consult the component
descriptions on pages 3 and 4 as you make your selections.)

'Rechargeable
Battery Pack

+ -
12V, 6AH
— B
 Water Quality Mulfiprobes
I
DataSonde 3 Multiprobe Logger = |_+ 12v
or o e
H20 Multiprobe —
e " Fecsss Ausxiliary
H20G Multiprobe (for 2" wells) Power Cable
Optional Sensors
Dissolved Oxygen —
Std pH system
| ! P A—
Low lonic pH system” |
| IBM*, Apple”,
Redox — - other PC, SDI-12
Nihvasied To attach your multiprobe to a PC or
on-vented Level | other RS-232 or SDI- 12 device, use:
1. An Underwater Cable and
De
e . ll] . an Inferface Cable .
Turbidity* or |
2. A Calibration Cable
Serial Digital Interface J
\ / g To attach your multiprobe to a
o watertight Hydrolab Display Unit,
& only an Underwater Cable is neces-
o sary (see inset). A Calibration Cable
= is not compatible with a Hydrolab
il Display Unit.
g |
{
| Accessories available to thread
| into bottomn cap of multiprobe: |
|+ Submersible Battery Pack*
| * Low Pressure Flow Cell
|« Stirrer *
» Weighted Sensor Guard | * Not available with all mulfiprobes.
| (standard on H20G) | See component descriptions on pages 3 and 4.
| Only one accessory can be used |
| atatime.
SCouTt 2 SURVEYOR 3
DISPLAY UNIT Unclerwater Srakle DISPLAY LOGGER
Underwater Cable
|
] - Surveyor 3
Display Logger
_ - optns | =
| scout 2 | eInternal Rechg. Battery | ——————— ==
| Disploy Unit | +Extended Memory O
+ -
12V, 6AH
| Data Cabile: IBM® 9-pin “D” connec- |
= : for (with a 25-pin adapter) is in- Auxiliary |
Auxiliary [ cluded with the Surveyor 3 Display Power Cable |
Power Cable | Logger. It allows connection to a PC .
| Battery Pack Pack).




MULTIPROBES

All our multiprobes include measurement systems for :

« temperature « specific conductance salinity e resistivity
= conductivity « total dissolved solids.

Each Is constructed of an engineered plastic housing. 316
stainless steel hardware, and double o-ring seals. Maximum
immersion is 150 meters,

H20* MULTIPROBE
Our standard multiprobe. Use it with a Scout 2 Display Unit for
profiing and spot-checking. Connect it to a Surveyor 3 Dis-
play Logger for unaftended logging. Connect it to a PC for
viewing and storing data. Collect data remotely while linked
through modems or transmitters.

H20°G MULTIPROBE
This multiprobe was designed specifically for monitoring 2"
groundwater wells. It serves as an alternative or complement
fo customary purging and sampling techniques. Same func-
tionality as the H20.

DATASONDE® 3 MULTIPROBE LOGGER

Our most versafile and feature-packed multiprobe. The
DataSonde 3 combines all H20 multiprobe capabilities with
an internal data logger. Able to store approximately 32,000
readings, it reliably gathers data around the clock for weeks
at a time without an operator present.

* EXTENDED MEMORY (70K)

Increases the data storage capacity of the DataSonde 3 to
approximately 70,000 readings with all parameters enabled.

« INTERNAL BATTERY PACK

This 10 "AA" alkaline battery cluster for the DataSonde 3
provides an estimated operating time, without a Stirrer. of 30
days, with all parameters and warm-up enabled, using a
measurement interval of one hour. If using a Stirrer, the
estimated operating time is reduced to approximately 20
days. Installing the Internal Battery Pack increases the overall
length of the DataSonde 3 by 3.5 inches. Special note: A
battery of one type or another is required for system opera-
tion; see other battery packs listed under ACCESSORIES.

* SUBMERSIBLE BATTERY PACK

12 alkaline "C" cells provide an estimated operating time of
140 days, with all parameters and warm-up enabled. using a
measurement interval of 1 hour, Itisthreaded onto the sensor
end of the DataSonde 3 and provides negative buoyancy
and protection of the sensors. Note: A Submersible Battery
Pack cannot be used at the same time with a Stirrer or Flow
Cell. -

OPTIONAL SENSORS

All sensors are packaged in a single., compact multiprobe.
Eachmultiprobe is configured to your specifications. Forextra
flexibility, you may add sensors to your multiprobe at a later
date inyourown facility. If desired, ask for detailed parameter
specifications from Hydrolab Sales.

COMPONENT DESCRIPTIONS

DISSOLVED OXYGEN

Two measurement membranes are included. The Standard
Membrane (normally used during profiling) provides fast
response (less fhan 1 minute), but requires a Stirrer (H20-STR) if
sample velocities fall below 25 cm/sec. The LoFlow™ Mem:-
brane (normally used during unattended monitoring) oper-
ates without a Stirrer, even at low sample velocities. but with
an increase in response time (approximately 5 minutes).

STANDARD PH

Appropriate for pH measurements in waters with specific
conductance above 0.2 mS/cm.

LOW IONIC pH
Recommended if sample specific conductances can fall
below 0.2 mS/cm. Either pH system can be installed. but not
both. Not available on H20G.

REDOX (ORP)

Requires that a pH system also be installed.

NON-VENTED LEVEL
Has an operating range of 10m. a resolution of 0.09m and
must not be immersed deeper than 20m.

DEPTH
Has an operating range of 100m, a resolution of 0.45m and
must not be immersed deeper than 150m. Either Depth or
Level can be installed, but not both.

TURBIDITY
Uses nephelometric method (90° scatter), 0-1000 NTUs with
multiple ranges available. Based on 1SO 7027, Not currently
available on H20 or H20G,

SERIAL DIGITAL INTERFACE
Allows a multiprobe to be connected to many 3rd party
devices, including the U.S.G.S. "Basic Data Recorder” (BDR)
and others that accept inputs from “smart” sensors conform-
ing to the SDI-12 Serial Digital Communication Specification.
Standard on DataSonde 3.

DISPLAYS

Our display units are compact, portable and lightweight.
User-friendly software facilitates fast implementation of alf
calibration and display commands. Units can read and dis-
play six parameters simultaneously on an LCD. Both are
powered by intemnal batteries for reliable field operation.

SCOUT® 2 DISPLAY
Our basic display unit. Just connect a multiprobe and press
the “"on" button. Includes an internal battery; a neckstrap
leaves both hands free.

SURVEYOR® 3 DISPLAY LOGGER
This display logger can store up fo 32,000 readings collected
during spot-measurements or profiing. Cr, it can be de-
ployed with a multiprobe to perform unattended logging for
weeks at a time.

» INTERNAL RECHARGEABLE BATTERY
Provides the Surveyor 3 with approximately 11 hours of con-

(continued next page)




COMPONENT DESCRIPTIONS

(continued)

tinuous operation with Stifrer running (during profiling) or 14
days while recording all parameters at hourly intervals (in
unattended logging mode and warm-up enabled). An inter-
national battery charger is alsc available.,

» EXTENDED MEMORY

Increases data storage capacity of Surveyor 3 to approxi-
mately 70,000 readings with all parameters enabled.

CABLES

All of our cables consist of custom, high-pressure marine
connectors and fough. urethane jackets.

UNDERWATER CABLES
AnUndenwater Cable connects amultiprobe to a display unit
(or, with the help of an Interface Cable, to a PC or other
device). Select according fo required length. (Note: Maxi-
mum immersion of the multiprobe is 150 meters: SDI-12 data
fransmission is limited to 100 meters.)

STIRRER CONNECTOR
Each cable that willemploy a Stirrer requires a Stirrer Connec-
tor. If ordering more than one cable, designate each cable
fhatis to have a Stirrer Connector installed. Not available with
H20G cables.

INTERFACE CABLE
Required to connect an Underwater Cable directly toaPC or
other RS-232 device. The cable's standard connector is an
IBM® 9-pin D connector (with a 25-pin D adapter). Contact
Hydrolab Sales for Interface Cables to fit other 3rd party
devices.

SERIAL DIGITAL INTERFACE CABLE
Required to connect an Underwater Cable directly to an SDI-
12 compatible device.

CALIBRATION CABLE

A shorf (3m) cable recommended for convenience during
caiibration, setup, and data retrieval. Provides direct con-
nection between multiprobe and PC or other R$-232 device,
using an IBM* 9-pin D connector (with a 25-pin D adapter).
Can be used instead of an Underwater Cable/Interface
Cable pair. Contact Hydrolab Sales for Calibration Cables to
fit other 3rd party devices.

ACCESSORIES
WEIGHTED SENSOR GUARD

Threaded onto the sensorend of a DataSonde 3 or H20 (when
the Stirrer is not used) to provide negative buoyancy and
sensor profection during deployment. Note: A Weighted
Sensor Guard is standard on the H20G.

S1IRRER
Threaded onto the sensor end of the DataSonde 3 or H20 for
circulation and to provide negative buoyancy and sensor
protection during deployment. Requires Stirrer Connectoron
cable. Not available on H20G.

LOW-PRESSURE FLOW CELL
Used when in-situ operation is not required and the sample is
pumped past the sensors. during groundwater well purging,
for example. CAUTION: User must not allow sample pressure
to exceed 15psi.

STIRRER ADAPTER
Required when aStirrerisconnected directly to the DataSonde
3during "off-line” (unattended) operation without an Under-
water Cable. Note: A Stirrer cannot be used while operating
a Submersible Battery Pack or Flow Cell. Must have Internal
Battery Pack. DS3-IBP. DataSonde 3 only.

ANALOG CONVERTER

The Hydrolab Analog Converter provides industry standard
analog output for our multiprobes. The Analog Converter
accepts the digital RS-232 output of the multiprobe and can
be configured for voltage or current output that is compat-
ible with commercial analog data collection devices. The
Analog Converter includes one output card of your choice
(expandable to eight), a controller card, and an operating
manual. An LCD is optional for real-time display of water
quality data.

SUBMERSIBLE BATTERY PACK

12 alkaline "C" cells provide an estimated operating time of
140 days, with all parameters and warm-up enabled, using a
measurement inferval of 1 hour. It is threaded onto the sensor
end of the DataSonde 3 and provides negative buoyancy
and protection of the sensors. (Note: A Submersible Battery
Pack cannot be used while operating a Stirrer or Flow Cell,)
DataSonde 3 only.

RECHARGEABLE BATTERY PACK
Provides the DataSonde 3 or H20 an estimated minimum 24
hours of continuous operation with a Stirrer installed. It can
also be used to power the H20G. It is recommended for all
operationin the laboratory. An infernational battery charger
is alsc available.

AUXILIARY POWER CABLE
Required for use with customer-owned batteries. CAUTION:
Do not connect fo a charger, any line-powered device, or
any source greater than 18 volts DC.

COMMUNICATION SOFTWARE
A communication software program is required for operating
a multiprobe with a PC. We recommend and supply
"PROCOMM PLUS*" forIBM* compatibles, though other types
may be used.

CUSTOM CARRYING CASE
Recommended to transport and store the DataSonde 3 or
H20 Mulfiprobe and Hydrolab Accessories. Not currently avail-
able for the H20G multiprobe.




H20 MULTIPROBE

components and pricing
MODEL DESCRIPTION PRICE
H20-BT H20" MULTIPROBE $1.990
Includes an operating manual, calibration/maintenance kit, storage cup, and
measurement systems for temperature, specific conductance, salinity, resistivity,
conductivity, and total dissolved solids.
ol H20-OX Dissolved Oxygen 395
< & H20-SPH Standard pH 365
4 Q H20-LPH Low lonic pH 995
Q% H2-RDX  Redox (ORP); requires pH 230
& E H20-NVL Non-vented Level (range 0-10meters) 440
QW H20-DEP Depth (range 0-100meters) 440
H20-3DI Serial Digital Interface 285
UNDERWATER CABLE LENGTHS
H20-005 Smeter (16ft.) 360
H20-010 10 meter (33 ft.) 410
H20-025 25 meter (82 ft.) 560
H20-050 50 meter (165 ft.) 810
H20-075 75 meter (248 ft.) 1,060
“  H20-100 100 meter (330 ft.) 1,260
W
3 H20-ICX Custom length: meters x $9.80/m+$340
g H20-8C Stirrer Connector - factory installed on cable (required to operate Stirrer H20-STR) @5
O]
INTERFACE CABLES
H20-IC Connects Underwater Cable to IBM® 9-pin D connector (with a 25-pin D adapter) 85
H20-SDIC Connects Underwater Cable to SDI-12 device (bare leads, coded) 70
CALIBRATION CABLE
H20-CC Connects mulfiprobe to IBM*9-pin D connector (with a 25-pin D adapter) (3 meters) 85
DS3-WsG Weighted Sensor Guard 60
H20-STR Stirrer, with Sensor Guard (requires a Stirrer Connector) 475
i H20-LFC Low-Pressure Flow Cell 190
w
& RBP-6AH Rechargeable Batftery Pack —U.S. (110VAC, 50-60Hz: with carrying case) 185
Q  RBP-6AHF Rechargeable Battery Pack — International (220VAC, 50-60Hz; with carrying case) 195
a AUX-PC Auxiliary Power Cable (for other 12V batteries only) 65
8 COM-PCX  Communication Software (terminal emulation) 100
g DS83-CCC Custom Carrying Case 145
HYD-PAC Analog Converter (customer-supplied 12VDC required) 1.295
- Specify "voltage” or "current” for standard card and any additional cards
- Additional Cards: Voltage = $130/ea; Current = $110/ea: Optional LCD = $150
vy SVR3-DL SURVEYOR® 3 DISPLAY LOGGER 2.880
> SVR3M70 e Extended Memory (70K) 220
S SVR3-IRBP ¢ Internal Rechargeable Baftery Pack —U.S. (110VAC, 50-60Hz: domestic charger) 300
& - To substitute an international charger (220VAC, 50-60Hz), write *INTL CHGR” on order 15
Q
SCT2-DU SCOUT® 2 DISPLAY UNIT 1195 .,

Please refer to component descriptions on pages 3 and 4 before making order selections.

FPrices and specifications are subject to change without notice.
Quotes are valid in U.S. dollars (for 30 days)

Payment Terms: Net 30 days; U.S. doliars

Shipping Terms: FREE ground delivery within the 48 states.



DATASONDE 3 MULTIPROBE LOGGER

components and pricing
MODEL DESCRIPTION PRICE
DS3-BS DATASONDE* 3 MULTIPROBE LOGGER $3.340
Includes an operating manual, calibration/maintenance kit, storage cup. video,
35K memory (32,904 readings with all parameters enabled, software version V1.23),
SDI-12 capability and measurement systerns for temperature, specific conductance,
salinity, resistivity, conductivity, and total dissolved solids.
DS3-M70 * Extended Memory (70K) 220
DS3-IBP * Infernal Baftery Pack 745
H20-OX Dissolved Oxygen 395
;&a H20-SPH Standard pH 365
2 o H20-LPH Low lonic pH 995
_0_ ¢y H20-RDX Redox (ORP); requires pH 230
5:5 HZ0-NVL Nen-vented Level (range 0-10meters) 440
Q% H20-DEP Depth (range 0-100meters) 440
DS3-Ti<B Turbidity 750
UNDERWATER CABLE LENGTHS
H20-005 S meter (16 ft.) 360
H20-010 10 meter (33 ft.) 410
H20-025 25 meter (82 ft.) 560
H20-050 50 meter (165 1t.) 810
H20-075 75 meter (248 ft.) 1,060
& H20-100 100 meter (330 ft) 1.260
g H20-ICX Custom length: meters x $9.80/m+5340
a H20-SC Stirrer Connector - factory installed on cable (required to operate Stirrer H20-STR) 95
INTERFACE CABLES
H20-1C Connects Underwater Cable to IBM® 9-pin D connector (with a 25-pin D adapter) 85
H20-SDIC Connects Underwater Cable to SDI-12 device (bare leads, coded) 70
CALIBRATION CABLE
H20-CC Connects multiprobe to IBM*9-pin D connector (with a 25-pin D adapter) (3 meters) 85
DE3-WSG Weighted Sensor Guard &0
H20-STR Stirrer, with Sensor Guard 475
H20-LFC Low-Pressure Flow Cell 190
DS3-5A Stirrer Adapter 150
@ DS3-s8P Submersible Battery Pack 665
[+
Q RBP-6AH Rechargeable Battery Pack — U.S. (110VAC, 50-60Hz; with carrying case) 185
u%‘ RBP-6AHF Rechargeable Battery Pack - International (220VAC, 50-60Hz; with carrying case) 195
8 AUX-PC Auxiiiary Power Cable (for other 12V batteries only) 65
iy COM-PCX  Communication Software (terminal emulation) 100
DS3-CCC Custom Carrying Case 145
HYD-PAC Analog Converter (customer-supplied 12VDC required) 1,295
- Specify "voltage™ or "current” for standard card and any additional cards
- Additional Cards: Voltage = $130/eaq; Current = $110/ea: Optional LCD = $150
SVR3-DL SURVEYOR® 3 DISPLAY LOGGER 2,850
? SVR3-M70 * Extended Memory (70K) 220
S SVR3-IRBP  Internal Rechargeable Battery Pack - U.S. (110VAC, 50-60Hz; domestic charger) 300
3; - To substitute an intemational charger (220VAC, 50-60Hz), write “INTL CHGR” on order 15
Q SCT2-DU SCOUT® 2 DISPLAY UNIT 1,195

Please refer to component descriptions on pages 3 and 4 before making order selections.

Prices and specifications are subject to change without notice.
Quotes are valid in U.S. doflars (for 30 days)

Payment Terms: Net 30 days; U.S. dollars

Shipping Terms: FREE ground delivery within the 48 states.



R.G.A. No.
Date Shipped to Hydrolab

RRiet® SERVICE MEMORANDUM

The following information is requested in order to process your order for warranty or non-warranty
service. Please include this form, fully completed, with your retum shipment.

Customer Contact Name

Customer Phone Number

Address for return
shipment of
repaired equipment

City State Zip
Address for billing
(or purchase authority)
for repair charges
not covered by waranty
City State Zip

WARRANTY INFORMATION - please check the appropriate box and fumish requested materials:
O Sales Warranty Attach copy of Invoice or Proof-of-Purchase
O Service Warranty  Attach copy of previous R.G.A.
O Non-Warmranty Method of payment: O VISA/MC O P.O. No.
O Other

SHIPPING INSTRUCTIONS - Please refer to the Instructions given under SERVICE AND WARRANTY (feund in
the back of your instrument Operating Manual) before packaging your instrument for shipment to Hydrolab.

Note: Please install dummy plugs and fill storage cups about 2/3 full of water prior to packaging.

Address each carton to:
HYDROLAB CORPORATION
SERVICE DEPARTMENT
12921 BURNET ROAD
AUSTIN, TX 78727 U.SA. f-'j‘

Please clearly mark each box with: R.G.A. No.
Carton # of

Please describe equipment problem on the reverse side of this memorandum.

HYDROLAB CORPORATION e P.O. Box 50116 « Austin, Texas 78763 » USA
Telephone 800-949-3766 or 512-255-8841  FAX 512-255-3106



INVENTORY OF EQUIPMENT BEING RETURNED

Maodal No. and Description Serial No.

Description of Problem(s) or Explanation




R.G.A. No.
Date Shipped to Hydrolab

REet® SERVICE MEMORANDUM

The following information is requested in order to process your order for warranty or non-warranty
service. Please include this form, fully completed, with your retum shipment.

Customer Contact Name

Customer Phone Number

Address for return
shipment of
repaired equipment

City State Zip

Address for billing
(or purchase authority)
for repair charges
not covered by wamranty
City State Zip- -

WARRANTY INFORMATION - please check the appropriate box and furnish requested materials:
O Sales Warranty Attach copy of Invoice or Proof-of-Purchase ' -
O Service Waranty — Attach copy of previous R.G.A. -
O Non-Warranty Method of payment: O VISA/MC O P.O. No.
O Other

SHIPPING INSTRUCTIONS - Please refer to the instructions given under SERVICE AND-WARRANTY-(found In
the back of your Instrument Operating Manual) before packaging your instrument for shipment to Hydrolab.

Note: Please install dummy plugs and fill storage cups about 2/3 full of water prior to packaging.

Address each carton to: - e i s
HYDROLAB CORPORATION
SERVICE DEPARTMENT
12921 BURNET ROAD
AUSTIN, TX 78727 U.S.A.

Please clearly mark each box with: R.G.A. No.
Carlon # of

Please describe equipment problem on the reverse side of this memorandum.

HYDROLAB CORPORATION « P.O. Box 50116 « Austin, Texas 78763 « USA
Telephone 800-949-3766 or 512-255-8841 « FAX 512-255-3106



INVENTORY OF EQUIPMENT BEING RETURNED

Modei No. and Description Serial No.

Descripiion of Problem(s) or Explanation




- . = . i S

s = e . S 8 i o

- - - emie w e o PR A, -

%) it
. - o - - .t T - —
- - - e s e
n "'y
¥

‘ - - AR e e r e ma ———

- v A e e e e ———— ) e A S .

- e g - W % e
- o . — = 8 by e
- . da s - - ———— . -

- - — asn - e — -
- - . . i
- = — s i 5
% i = — - -
b - = 5} - ——— e e —— — e —— o —
. ks 8 . I o
o . < - | ———— e e i g e .
= .
d . — - ik e e ———— e lHes -
t c

bt D do S (. ¥ - = ~samom i e

2 =y . = s . — o ——
e, ettt

- et e = W et | i A=




- o
Ty
%
13
- .
2 B
X
- Wi g e
b Ty - S






