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A B S T R AC T

Seawater and brine salinity in reverse osmosis applications are commonly determined in the 
desalination industry by the following methods; evaporation, summation of ions or salinity-
conductivity relationships. Results from these methods are often abbreviated as “TDS” irre-
spective of whether the measurement is actually referring to “solids” or “salts”. Although, these 
methods should yield the same result, often they do not. Differences in the results are explained 
in this paper, following a review of the methods. Examples of seawater and brine salinity deter-
mined as salinity and TDS are given highlighting the advantages and limitations associated 
with each method. Summation of ions yielding Total Dissolved Salts (TDSalts) is recommended 
for discrete sampling to provide a breakdown of constituent ions for process design and moni-
toring. While the Practical Salinity Scale (PSS-78) used in oceanography is recommended as the 
method of choice for both continuous and discrete sampling for process and environmental 
monitoring. PSS-78 allows consistent measurement of seawater and brine salinity on land and 
at sea.
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1. Introduction

Salinity variation is critical in process design and 
operation of a seawater reverse osmosis (SWRO) desal-
ination plant for the three main process streams; seawa-
ter, concentrate (or brine) and treated water. A standard 
rule of thumb in the industry is an increase in seawater 
salinity of 1000 mg l−1 at a fi xed temperature increases 
the osmotic pressure of seawater by approximately 
0.8 bar. Therefore, to determine RO system recovery, 
pump pressures and ensuing energy requirements, an 
understanding of seasonal changes in seawater salin-
ity (and temperature) are a prerequisite. Similarly, for 
environmental purposes, salinity is essential in brine 

dispersion modelling, ecotoxicity testing and marine 
monitoring to assess marine impacts from brine dis-
charges and compliance with water quality guidelines. 
While salinity as an aggregate parameter, is a funda-
mental SWRO design parameter, the concentration 
ranges of constituent ions such as boron, bromide and 
chloride are also required to tailor the RO design to 
meet drinking water quality targets.

Various methods are commonly used in the desalina-
tion industry by process engineers to estimate true salinity, 
defi ned as the mass fraction of dissolved salts in seawa-
ter or brine (e.g., 35 g kg−1 or ppt for normal seawater). 
Typical salinity methods include; (i) evaporation and 
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