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••••• In England and Wales drinking water quality is regulated by the
Drinking Water Inspectorate (DWI). The DWI checks that our
drinking water meets the water quality regulations.

••••• Water quality is tested at water treatment works, in the distribution
networks (e.g. pipes) and at consumers’ taps.

••••• The government sets legal standards for drinking water quality;
most of these are based on EC Directives which are themselves
based on World Health Organisation (WHO) guidelines.

••••• In 2001 the water companies in England and Wales carried out 2.8
million tests of which 99.86% passed.

••••• The DWI takes enforcement action including prosecutions against
any company that breaches regulations

••••• Since 1992 there has been a continuous reduction in the number of
breaches of the standards, despite an increase in the number of tests
made (Fig 1). The improvement since 1992 is mainly due to fewer
breaches of coliform, faecal coliform, aluminium and pH standards.

Fig 1. Number of Breaches of Numerical Standards

In 2001, there were 3348 individual breaches in water supply zones (i.e.
the water getting to consumers' taps). The breakdown of these breaches
is shown in Fig 2.

Table 1 summarises the sources, acceptable levels and methods of
treating drinking water pollutants.

Fig 2. Contraventions of Standards in Water Supply Zones 2001
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Where does our drinking water come from?
• In England and Wales 66% comes from surface water (reservoirs,

lakes, rivers), 34% comes from groundwaters (aquifers such as
sandstone) from which water is drawn by wells or bore holes

• The water is tested at water treatment works before flowing
through the water mains to be consumed

• Groundwater is usually cleaner than surface water

Other

Microbiological
24.55%

Nitrite 30.82%

Iron
15.32%

PAH
8.51%

Nitrate 3.94%

        Pesticides 2.33%

Manganese 3.32%

Trihalomethanes 2.51% Lead 3.67%

Aluminium 0.97%

Turbidity 1.31%

Hydrogen ion 0.36%

Benzo3,4pyrene 0.48%

Ammonium 1.85 %

All other 1.85 %
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Activated carbon filters (AC filters)

Chemical precipitators

Chlorination

Ozonolysis

Ion exchange resins

Ultraviolet light

• Use activated charcoal
• The charcoal is treated with oxygen in order to open up millions of pores between the carbon atoms
• This effectively increases the surface area of the charcoal which increases the amount of pollutants

that can be adsorbed (chemically or physically attached to the surface) on to the charcoal
• AC filters are particularly useful for removing organic pollutants from water – many of which would

otherwise affect its taste and odour
• Substances that will be adsorbed by these filters include: trihalomethanes (THMs), pesticides,

industrial solvents, polychlorinated biphenyls (PCBs) and polycyclic aromatic hydrocarbons
(PAHs)

• AC filters do not remove microbes, nitrates, fluoride or hardness

• Compounds are added to the water that chemically react with particular pollutants or which
neutralise the repelling charges of ions which are then able to form a floc that will sediment out. The
products of the reaction either then sink or float to the top so that they can be removed

• Substances that can be removed by chemical precipitation: lead, chromium, silver, mercury, arsenic

• Chlorine is a powerful oxidising agent and kills most bacteria and some viruses. Activated carbon
filters can then remove any excess chlorine and some potentially toxic chlorine compounds that have
been formed

• Chlorination removes: most bacteria, iron, hydrogen sulphide, some viruses

• Ozone is produced electrically from oxygen. It is a more powerful oxidising agent than chlorine, and
breaks down most organic molecules. UV light will then break down the ozone into oxygen after
about 20 minutes

• Water is pumped through a resin that usually contains sodium. Contaminants such as iron,
manganese and many heavy metals, along with the calcium and magnesium responsible for hardness,
are removed in exchange for sodium ions

• UV light kills or deactivates pathogens by disrupting their DNA or proteins. UV has limited effect
on Cryptosporidium cysts

Table 2.  Treatment techniques

Sources of information: Drinking Water Inspectorate www.dwi.gov.uk
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Practice Questions
The figure below shows stages in water treatment

Answers

River

Pumping
station

Reservoir
Mechanical

strainer

Aeration

Coagulant
mixer

Sedimentation
tank

Gravity
filter

Air
blower

Chlorination
chamber

Pump
house

Reservoir

Distribution
pipes

(a) Outline the scientific principle of each of the following stages:
(i) reservoir storage (2)

(ii) flocculation (2)

(iii) sedimentation (2)

(iv) fluoridation (2)

(a) (i) allows sedimentation; uv kills pathogens;

(ii) neutralisation;
of repelling/electrical charges;

(iii) water left to stand/no kinetic energy of movement;
material sinks;

(iv) strengthens enamel;
reduces tooth decay;




