
PROBLEM

As a water quality or facility manager, you
need to get water from point A to point B at a
level of service (flow, pressure, safety,
quality) that is fit for purpose.

Waterborne
disease risks often
originate in
distribution or
plumbing systems.A sampling tap was installed directly to the

water mains between a pumping station and a
house in a dead-leg supply area of the system
where water was most likely to have been
resident a long time. 
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CHALLENGES

Perhaps you supply water to high-risk groups
such as children, older people, or
immunocompromised individuals. 
Always bear in mind that a compromised
plumbing system can detrimentally affect the
quality and safety of the water it delivers, risking
illness or even a fatality among at-risk groups. 
Many outbreaks of waterborne disease can
originate from a distribution or plumbing system,
for instance Legionnaires disease or salmonellosis.

RESEARCH CAN HELP

Drinking water deteriorates between the
treatment plant and point of use.
A recent study by Li et al (2022) of one system in
the Netherlands traced how changes occur to the
microbiology and quality of water as it travels
from treatment plant to use.
The study investigated the risks that plumbing
systems can pose to water quality and safety and
pointed to solutions.

STUDY METHODOLOGY

The quantity of bacteria: measured as the
amount of cellular material, or biomass, and
indicated by the presence of adenosine
triphosphate, an energy carrier in living
organisms. 
The types of bacteria present: identified using
a DNA sequencing technique (454
pyrosequencing).

Water was sampled at the pumping station, water
main, house tap, and nearby fire hydrant.
For each water sample the study determined:

From the water collected, suspended solids,
loose deposits, and biofilm from the pipe walls,
were duplicate-sampled and tested.
The study is the first to compare water sampled
directly from a main with water from an easier-to-
sample outlet, opening an important window on
how plumbing may affect water quality. 

IS PLUMBING
ON YOUR
WATER
HEALTH RISK
CHECKLIST? 



FINDINGS

The study found that the plumbing system had
caused significant growth in both the amount
and types of bacteria present in the water,
compared with the mains pipe.
Bacteria growing in the biofilm on the pipe
walls and loose deposits, were seeded by
bacteria leaving the treatment plant with
suspended particles, rather than from
suspended bacteria alone.
In the delivery pipes studied, biofilm from pipe
walls contributed more than 94 per cent of the
total biomass, compared with bulk water at less
than four per cent, and loose deposits less than
two.
But the distribution system itself had only minor
effects on microbial water quality compared
with the plumbing system, which returned
significant increases in quantity and abundance
of bacteria.
Levels at the house tap of the bacteria
Sphingomonas spp—emerging as an important
water-borne pathogen in hospitals—were 11
times higher at 22 per cent than in the water
main (2 per cent). 
However, Pseudomonas spp. was less abundant
in tap water (15 per cent) than in the water main
(29 per cent).

WHAT CAN BE DONE?

Plumbing systems are complex and usually the
responsibility of the facility manager or building
owner, not the utility, which supplies the
treated water. 
Water quality at the handover point is crucial,
but the performance of plumbing systems can
vary from one site to another, and so even in
chlorinated water, chlorine residuals may
become low. 
Biofilms can become dislodged from pipe walls
causing chlorine demand and discoloured
water. 
Stagnation can be a problem—especially
during lockdown—and pose a significant risk to
water quality. 
Legal obligations for public health become
more difficult to manage.
And all the while, you may be unknowingly
risking a disease outbreak. 

When did you last undertake a monitoring review of
your system?
Do you ‘have eyes’ on your system, are you
monitoring the right characteristic, place, method
and timeframe to detect a water quality risk?
Are you at legal, public health and reputational risk?
With many years of experience and specialist
monitoring equipment, our trusted experts are
ready to help you to do what you do - only better.

A review by D2K won’t cost the earth, but
not doing one could cost a life.

Are you monitoring the
right parameter, place,
method and timeframe to
detect a water quality
plumbing risk?
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