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The multi-barrier approach to safe 
drinking water is applied on many 
levels. It is used by governments and 
municipalities and is equally appli-
cable to small drinking water systems. 
The general premise is that delivering 
safe drinking water requires a number 
of key factors to be woven together 
and work in tandem, one of the most 

critical factors being water treatment 
and ultimately disinfection.

A multi-barrier approach for a 
small drinking water system involves 
facets both managerial and technical. 
It begins with the selection of the best 
source water available, protection of 
that source water, application of appro-
priate water treatment and vigilant 
monitoring. In this way, small drinking 
water systems can manage the risk of 
contamination and waterborne disease.

Regardless of the source, water can 
become contaminated with biological 
organisms. In this event, avoiding a 
disease outbreak becomes fully depen-
dent on disinfection, which refers to 
improving water quality and safety by 
killing or inactivating disease-causing 
microorganisms in the water supply. 
Successful disinfection is dependent on 
a number of factors.

The first of these is filtration, 
which will always be necessary to 
remove suspended particles and 
reduce turbidity. Second, it must 
eliminate any or all harmful organ-
isms, including bacteria like fecal coli-
form or E.coli, adenoviruses and also 
destroy cysts like Giardia lamblia or 
Cryptosporidium sp. In addition, it 
must deliver on the promise of water 
quality—meeting the aesthetic expec-
tations of good taste and minimal 
odor. And all of this must be achieved 
in a cost-effective manner. That is a 

lot to expect from any one disinfection 
system. But, again, consider a multi-
barrier disinfection approach. 

Assessing the Benefits
Historically, the common approach 

to disinfection has been a chemical 
process. Chlorination devices disin-
fect water through the constant addi-
tion of chlorine. Though effective 
against many organisms, this approach 
also generates disinfection byprod-
ucts. These are harmful chemicals 
that result from the reaction of chlo-
rine with organic substances in water, 
which may potentially introduce 
another public health risk. Chlorine is 
not a good solution when addressing 
chlorine-resistant organisms like 
Giardia. These challenges, however, 
are manageable with the simple addi-
tion of a physical disinfection tech-
nology: ultraviolet (UV) light.

A UV device emits radiation that 
passes through the water. When this 
radiation is absorbed by any micro-
organisms present, it alters their DNA, 
rendering them incapable of reproduc-
tion—effectively inactivating them. 
There is a time and intensity relation-
ship that delivers the appropriate UV 
dose; however, the inactivation of most 
organisms can be achieved in a rela-
tively short timeframe. UV disinfec-
tion typically offers a 4-log reduction 
(99.99%) for bacteria and most viruses. 
As only energy has been applied (no 
chemicals), there is no negative impact 
to the water.

UV disinfection systems are easy to 
install or retrofit to an existing system. 
As no holding tank is necessary, the 
system takes up little space and requires 
little maintenance. UV lamps offer a 
useful life of about 9,000 hours, which 
means replacement is done on an 
annual basis.

These two approaches—chemical 
and physical—while both effective 
independently, naturally complement 
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S
afe drinking water is a privilege in North America. Though 

essential to good health, it is often taken for granted. It is 

delivered to our homes or offices for our enjoyment with little thought 

given to where it originated or how it got there. We expect water to 

come forth as required. We expect water to both look and taste good. 

We expect our health to be protected. It is only in times of crises that 

our awareness is devoted to this invaluable resource.

Giardia lamblia is a parasite that causes intestinal infection.



 WWW.WQPMAG.COM  •  APRIL 2011 19

each other and create an effective 
multi-barrier disinfection approach. 
UV is highly effective against 
chlorine-resistant organisms, and 
chlorine is highly effective against 
UV-resistant organisms. By intro-
ducing a UV disinfection unit as 
the primary technology, chlorine 
use can be minimized. This signifi-
cantly reduces disinfection byproducts 
and improves taste and odor while 
maintaining the benefit of low-level 
residual chlorine levels to protect the 
water as it is delivered to the tap.

If your business or premise 
provides drinking water for public 
consumption that does not origi-
nate from a municipal system, 
consider multi-barrier disinfection 
for your small drinking water system. 
Community centers, motels and 
restaurants can all benefit from this 
approach. Using UV light in combi-
nation with reduced chlorine levels 
will cost-effectively deliver a safe and 
more palatable product. wqp

Diane Arnott is a market research spe-
cialist with VIQUA, a Trojan Technologies 
company. Arnott can be reached at 
darnott@viqua.com or 519.763.1032.

For more information on this subject 
write in 1005 on the reader service card. 
or visit www.wqpmag.com/lm.cfm/
wq041105.
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www.PacificOzone.com

Complete Integrated Solutions. 

Single Trusted Source.

EXPERIENCE YOU CAN TRUST. 
EXPERTISE YOU CAN RELY ON.

Summit Series 
Performance and simplicity 
– ideal for purified water loops 

Pacific Ozone – the oldest and most experienced ozone system provider – has 
a long history of successful ozone installations. We offer a comprehensive 
range of complete integrated ozone systems designed to meet the needs of 
the world’s most demanding industrial ozone applications.

Put our industry-leading combination of quality products and support services 
to work for you today.

Write in 764

Crytosporidium is a harmful organism that must 

be destroyed with successful disinfection.


