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Abstract
Particles in the distribution system play an important role in the perception? Not clear what is meant) of drinking water quality, particularly in association with discolouration. In The Netherlands the water quality in the distribution system is traditionally monitored by turbidity measurements. However, turbidity is hard to quantify as it is a complex function of particle
suspension, dependent on many factors. In this paper the value of on-line particle counting in determining the particulate
volume load fed to and developing in a distribution system is discussed and analysed. On-line particle counters have been used
at several locations in Dutch distribution systems to monitor the particulate water quality. Furthermore, particulate material
in a transportation system was characterised by using pre-concentration methods allowing organic and inorganic analysis of
the particulate material. By using on-line particle counters and pre-concentration methods, it is possible to identify different
sources of particles in a distribution network. The overall conclusion of the authors is that on-line particle counters, in combination with pre-concentration methods, are very effective and useful tools in understanding the water quality processes in
distribution systems.
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Introduction

Water quality processes in a distribution system

The water quality in distribution systems depends on a combination of biological, physical and chemical processes.
Bio-stability and disinfection residual concentrations are
considered to be the most important parameters of international interest in distribution systems (Prevost et al., 2005;
Woolschlager et al., 2005), as most countries have a treatment
system incapable of producing bio-stable water. Therefore,
they rely on chemical disinfection to safeguard the biological water quality. In the Netherlands and parts of Germany,
another approach is used, as the use of disinfectant residual
is totally avoided. The combination of an extensive treatment
by multiple barriers with good distribution practices eliminates the need for a disinfectant residual. With the multiplebarrier treatment, biologically and chemically stable water is
produced. As a result of the multiple-barrier treatment in the
Netherlands, the physical loading of the distribution system
with particulate material is also low. Stable and low turbidity
values, on the order of < 0.2 NTU, are commonly found and,
thus, the water quality complaint level is low. However, some
discoloration events still occur. This aesthetic water problem
is, together with organoleptic water problems, the primary
reason for customers to complain to their water company
about the water quality.

Although the processes and mechanisms that cause water quality
deterioration in distribution systems are generally known, they
are complex and poorly understood compared to water quality processes in the treatment plant. In Fig. 1 the processes and
parameters determining discolouration are shown (Vreeburg,
2007). A similar figure can be drawn for biological (re)growth
as there is a relationship between both water quality deterioration processes. The (modelling of) biological regrowth has been
described quite extensively in the literature (Piriou et al., 1997).
General model approaches for discolouration caused by particles, however, are more or less lacking.
The mechanisms determining water particulate quality
change in a (segment of a) distribution system can be described
by the inflow, production, storage and outflow of particles.
The inflow and outflow of particles consist of:
• Regular particle/sediment load entering the system because
of the incomplete removal of suspended solids at the treat-
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Figure 1
Physical processes resulting in discolouration (Vreeburg, 2007)
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