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Measuring Salinity
of Water

Measuring the salinity or the
dissolved salt content of water is
important as aquatic organisms,
livestock, and crops thrive at
different salinity levels. Freshwater
has a salinity value of less than
0.5 ppt while seawater has an
average salinity of 35 ppt.

LAQUAWInN ®

Introduction

Salinity is the measure of the amount of dissolved salts in water. It is
usually expressed in parts per thousand (ppt) or percentage (%).
Freshwater from rivers has a salinity value of 0.5ppt or less. Within
the estuary, salinity levels are referred to as oligohaline (0.5-5.0 ppt),
mesohaline (5.0-18.0 ppt), or polyhaline (18.0-30.0 ppt). Near the
connection with the open sea, estuarine waters may be euhaline, where
salinity levels are the same as the ocean at more than 30.0 ppt.!

Salinity varies from place to place in the oceans, but the relative
proportions of the most major dissolved constituents remain virtually
constant. Even though there are smaller quantities of other ions in
seawater (e.g., K, Mg*, SO,?), sodium (Na*) and chloride (CI) ions
represent about 91% of all the seawater ions. Freshwater has much
lower levels of salt ions.?

Salinity is often derived from electrical conductivity (EC) measurement.
EC is measured by passing an electric current between two metal plates
or electrodes in the water sample and measuring how readily current
flows between the plates. The use of EC measurements to estimate the
ionic content of seawater led to the development of Practical Salinity
Scale 1978 (PSS-78).3

The PSS-78 has been considered by the Joint Panel on Oceanographic
Tables and Standards and recommended by all oceanographic
organizations as the scale in which to report future salinity data.
The practical salinity of a sample of seawater is defined in terms of
the ratio of the electrical conductivity of the seawater sample at the
temperature of 15°C and the pressure of 1 standard atmosphere,
to that of a potassium chloride (KCI) solution containing a mass of
32.4356 g KCl in a mass of 1 kg of solution at the same temperature
and pressure. A ratio equal to 1 corresponds to a practical salinity 35
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(standard seawater).* As the definition is a ratio, practical salinity is
expressed as dimensionless number.

The LAQUAtwin Salt 11 pocket meter measures the conductivity value
of a sample then converts it to salinity value based on the salinity
standard curve selected. The sensor has two titanium metals coated
with platinum black that resist corrosion and temperature sensor for
accurate measurement. The meter is programmed with two standard
calibration curves—seawater and sodium chloride (NaCl). The former
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Figure 1: Estuarine salinity slowly increases as one moves away from freshwater
sources and toward the ocean.
Source: Chapter 14 Salinity. Voluntary Estuary Monitoring Manual.
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follows the PSS-78 equation while the latter
follows the equation in Figure 2.
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Figure 2: NaCl Curve

Method

Calibrate the LAQUAtwin Salt 11 pocket
meter according to manufacturer’s
instructions using the 0.5% (5ppt) and
5.0% (50ppt) NaCl standard solutions
included in the kit.

Prior to calibration, make sure to
select the standard calibration curve
(either NaCl or Seawater) and the
unit (either ppt or %) depending on
your application and reporting unit
requirement. If both seawater curve
and ppt unit are selected, calibrate the
meter with 5ppt NaCl standard. It is
best to use 5ppt and 50ppt seawater
standards, if available. Note that if ppt is
set as the measurement unit, the meter
will display only the salinity reading
without the unit (dimensionless).

Sample Collection and Measurement

Place drops of water onto the sensor

using the pipette included in the Kkit.
Make sure that sample well is completely
filled-up with sample and that there are
no bubbles formed. Record the salinity
reading once it is stable.

Before testing another sample, rinse the
sensor with DI (distilled or deionized)
water or with the next sample to be
tested and dab a soft tissue to remove
remaining water trapped inside the
sample well.

Refer to Technical Tip 3 for detailed
information on conditioning, cleaning,
and storing the salt sensor. The technical
tip can be viewed and downloaded
from the support section of our website

www.horiba-laqua.com.

Table 1: Water Salinity

Salinity Status  Salinity (%) Salinity (ppt)

Results and Benefits

Salinity is an important measurement in
seawater or in estuaries where freshwater
from rivers or streams mixes with salty
ocean water since aquatic organisms
have varying abilities to survive and
thrive at different salinity levels. Saltwater
organisms survive in salinity levels up to
40 ppt, yet many freshwater organisms
cannot live in salinity levels above 1 ppt.?

Salinity affects the dissolved oxygen levels
in water. The solubility of oxygen in water
decreases as salinity increases. The
solubility of oxygen in seawater is about
20% less than it is in fresh water at the
same temperature.®

The table below shows the salinity values
of different types of water and their uses.

Use

Fresh <0.05 <05 Drinking and all irrigation

Marginal 0.05-0.1 05-1 Most |rngatlonbgg;/ﬁ]r:eaggsgiton ecosystems
Brackish 0.1-0.2 1-2 Irrigation certain crops only; useful for most stock
Saline 02-1.0 2-10 Useful for most livestock

Highly Saline 1.0-35 10-35 Very saline groundwater, limited use for certain livestock
Brine >35 > 35 Seawater; some mining and industrial uses exist

Source: Department of Water. Government of Western Australia.
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Features

IP67 Rated salt pocket meter with robust
titanium/platinum  black cell that resists
corrosion. NaCl and seawater standard

calibration curves for accurate salinity readings

SALT 11 (NaCl) Meter
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Applications include

Agriculture, Shrimp Farming, Food
Quality Control, Health Management

LAQUAtwin Pocket lon Meters Lineup

K+

Ca?* Salt EC
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