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It is impossible to produce good and
wholesome food without water. It is an
ingredient, a means of production and

when it is a cleaning material it ensures safe
food production.
At a strategic level there is always the

question of sufficient water availability. At a
local level the question is one of quality and
continuous supply.
The amount of water available varies from

area to area. The balance of supply and
need is constantly changing. As the world
population grows it places pressure on sup-
ply. As industrial demand increases there is
even more pressure on supply.

Threats to water supply

As climate change impacts on weather pat-
terns it may affect where and when the rain-
fall occurs and how much feeds into the
system. The expanding population and
industrial activity can threaten water quality.
So we take good water supply for granted at
our peril.
Even the best water supply can fail and the

threats to water supply can come from: 
l Natural contamination.
l Accidental pollution.
l Water treatment failure.
l Water distribution system.
l Malicious tampering.
In the UK infectious agents of microbial

origin have got into the water system
through natural events and contamination
from cyclospora, giardia and cryptosporid-
ium has to be guarded against.
Accidental pollution can occur, such as 20

tonnes of aluminium sulphate solution which
was accidentally discharged into the water
supply in Cornwall. The material from
sewage works entering the water supply in
Worcester and the ‘Burncrooks diesel inci-
dent’ when a significant amount of diesel fuel
entered the water mains of a major city.
The resulting contamination can cause
severe operational consequences.
There can be water treatment failures that

may also include deficiencies in monitoring
procedures. The ‘O157 Walkerton incident’
in Ontario, Canada, was caused by inade-
quate water treatment and disinfection.
Seven people died and more than 2,300
became ill from E. coli 0157 and
Campylobacter jejuni infections. The esti-
mated cost of the incident was more than
$60 million.
In areas with a long established water dis-

tribution system there can be breakdowns
in the service. Backflow through the system
can be a threat, and where water or water
using equipment is used with fluids or mate-
rials which could contaminate it, there must
be adequate protection to stop backflow of
potentially contaminated water into other
parts of the system, especially drinking
water. In London, for example, we are still
replacing water pipes that were laid when
Queen Victoria was on the throne – 120
years ago. As well as being old, they have
been subjected to bomb damage in the
1940s as well as the increased strain of traf-
fic. 
The threat from terrorism is not new. In

the 6th Century BC Assyrians poisoned the

wells of their enemies with rye ergot, and
more recently at least eight organisms and
eight bio toxins have been judged to be a
threat to the potable water supply if used
maliciously. 
Such one off events may seem of little con-

sequence but on average, 8.6% of commu-
nity water systems in the US reported
violations in the standard of drinking water
in 1996. In some areas of the country, this
level was in excess of 11% of systems. 
Even if we do have a good local water sup-

ply the structure of the world food chain is
such that our ingredient suppliers may well
face shortages of good water, and that will
have an impact on our production. 
The impact of a failure in supply translates

into downtime in the factory, or closure of a
restaurant or food business. 
Downtime can be broadly classified into

two categories:
l Complete failure of the water supply –
there is nothing coming out of the tap.
l Contamination of the water supply – you
have water but can not use it or it requires
some form of treatment before it can be
used.
The supply companies should notify ‘sensi-

tive customers’ affected which includes
schools and food manufacturers and the
steps they have taken to inform/protect
these customers.

Alternative supplies

In situations of no supply alternative water
supplies, such as bottled water or bowsers/
tankers would normally be made available,
but for a business requiring substantial sup-
plies the only alternative could be closure
until supply is resumed unless the business
has standby arrangements, or carries a large
on-site storage facility.
Samples will be taken by the supplier fol-

lowing resumption of supplies to check that
the quality of water is satisfactory. If conta-
mination is thought to be likely then a pre-
cautionary boil notice will be issued to all
affected properties until satisfactory sample
results are received. A food company
should also test its own water supply to
establish if the contamination came on site
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and passed through its pipe work. In the
case of significant bacteriological failure a
notice to boil the water would be issued to
all affected properties, until water quality is
satisfactory whereupon a ‘Lifting Notice’ is
issued.  
An investigation would be undertaken to

ascertain cause of contamination including
extensive sampling from the treatment
works, service reservoirs to customer prop-
erties. Remedial action may include anything
from sites (treatment works and service
reservoirs) being taken out of supply
through to disinfection of mains/service
pipes or customer taps.

Impact of downtime

The impact of downtime is, to an extent,
determined by what uses water is put to in
your business. It may be an essential food
ingredient or a means of washing raw mate-
rials. It will probably be used for cleaning of
food contact equipment and the processing
environment and most certainly required for
sanitary facilities for personnel, including
hand washing
As a food ingredient or the means of

washing raw materials it comes into direct
contact with the food so is there a critical
control point such as a subsequent lethal
process? Where it is used for cleaning and
personnel issues then cross contamination is
a factor and questions may be asked about
the infective dose of the contaminating
organism. Can alternative protective means
be used?
Any food processing company or business

should have a documented action plan, as
part of their operations manual, stating how
they will deal with this type of emergency.
My experience is that few do have a plan.

A small sandwich manufacturer had no plan,
but thought they would use bottled water
to wash their salad/vegetable ingredients.
A modest ready meals manufacturer

where water was a critical ingredient had no
plan and thought the only solution would be
to stop production entirely. A small dairy
processor had a documented plan in which
their responses to different causes of water
supply interruption were laid out and ready
to kick in, but the most important factor
was that they had built enough storage on
site to continue production for 24 hours. 
This would not only give them continuity,

but in the event of a longer loss of supply
they could take in tankers from a non-
affected area, and if they had to stop pro-
duction they would at least be able to clean
down and be ready for a flying start when
normal supply resumed.
Larger food businesses are usually more

prepared and will often have their own
water treatment facilities, especially if water
is a major component of their product for
example soft drinks and already potable
water is further treated as a matter of
course. Ideally they will be able to draw

water from their own wells. The action plan
of one large producer took into account not
just processes and products because it
would affect the whole site. There was a 12-
24 hour backup of potable supply and plans
to have further water tankered onto site
that may then be treated in sufficient vol-
umes to meet the total site needs.
In the event of a Boil Water Notice it

would be good to ascertain the feasibility of
the on-site treatment plant coping with the
contamination.
The action steps include turning off water

supply to drinking outlets; informing canteen
and all other staff; assessing product risk;
communicating with customers; and isolat-
ing and/or recalling product.

Contaminating substance

Such contingency plans do not end when
supply is resumed. The contamination may
have entered the business’ internal water
system. Are there plans to empty, flush and
sanitise the system before replenishing it
with potable water? Some questions that
need to be resolved include discovering
what the contaminating substance/organism
was because that will affect the decontami-
nation regime.
For instance, bacteria will adhere to a sur-

face in a matter of minutes and a biofilm can
develop within hours. Development may,
however, take a number of days depending
upon the production lines and cleaning pro-
tocols in place. Within approximately two
hours, short term attachment takes place. 
Over several hours, mid term attachment

occurs, while long term attachment is longer
than 10 hours. Adequate cleaning should
reduce the prevalence of long term attach-
ment on food and hand contact surfaces.
The bacteria in the biofilm are protected

from the action of biocides, including clean-
ing chemicals and antibiotics. An increase in
resistance up to 1000 times has been
reported. 
Risk assessment will be required, looking

at the minimum infective dose, biofilm or
adherent bacteria and the planning to use

effective biocides. The decontamination
protocol should form an integral part of any
action plan and the total plan should form
part of the Quality Manual. It should include:
l Responsibility – who does what.
l Emergency contacts – water supplier,
customers, chemical suppliers, EHOs.
l Equipment issues – identity and order of
switching, sanitary facilities, emergency
tankers, emergency systems.
l Communication procedures – who talks
to who.
l Isolation and product recall – identifying
at risk product and procedures for removing
from the system.
l Decontamination protocols – options for
alternative contaminants.
The Water Plan should be reviewed regu-

larly and updated. 

Impact on production

With such a plan it would seem that food
companies in developed countries are well
protected against the vagaries of intermit-
tent supply of good water. However, the
structure of the world food chain is such
that our ingredient suppliers may well face
shortages of good water, and that will also
have an impact on our production. 
The effects of a supplier’s water crisis are

likely to impact over a longer period. There
could be time to find alternative supplies.
That assumes that you have been told of the
fresh water irrigation system being contami-
nated with sewage, or that the continuous
flow has been stopped and there is now a
half day rationing system.
The statement that the expansion of the

global population may outpace the develop-
ment of fresh clean water may well be
ignoring the fact that a thirsty population
may not survive to reproduce. 
On the other hand, it may mean that the

growing population consumes the good
water that would otherwise be used for
food production. It may well mean the
growers have to make do with less palatable
waters that will impact on the quality and
safety of their produce. There are examples
such as the fish farm being fed sewage from
pig farms. There is also the fact that up to
90% of people in developing countries are
infected with Helicobacter and this can be
spread by contaminated water. 
For food companies relying on the supply

of water critical products from overseas
sources it will be ever more important that
they take a pro-active stance in their sup-
plier’s own water plan. The issues associ-
ated with water supply will not improve and
global investment is needed in all countries
to source increasing supply of good quality
water.
Communication between the water

provider and sensitive customers is key to
avoiding a crisis, and the food industry must
be aware of the potential dangers and docu-
ment realistic action plans for themselves
and, if necessary, for their suppliers. n
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