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What is groundwater?
Water is continually moving through
the environment – we call this the
water cycle. Water evaporates from
the oceans, condenses into clouds
and then falls on the land surface as
rain, only to flow into rivers and back
into the sea. However, there is one
aspect of the water cycle that is often
forgotten – groundwater. Rainfall
doesn’t only reach rivers by running
off over the land surface.

Water is present almost everywhere
underground, but some geological
formations are impermeable –
meaning that water can hardly flow
through them – and some are
permeable – they contain fine holes
that allow water to flow. Permeable
formations that contain groundwater
are known as aquifers. The holes that
water flows through can be spaces
between individual grains in a rock
like sandstone, or they can be
networks of fine cracks. Very
occasionally groundwater will flow in
underground rivers, but this is the
exception rather than the rule.
Studying Groundwater The study of groundwater is known as
hydrogeology, and the scientists and
engineers who study groundwater are
known as hydrogeologists.

Most of the rainfall will soak into the
soil, which acts like a giant sponge. In
the soil some of the water will be
taken up by plants and, through a
process called transpiration, will
return to the atmosphere, but some
will soak further into the ground – a
process called infiltration - and trickle
downwards into the rocks, becoming
groundwater. The level at which the
rock becomes saturated is called the
water table. Water in this saturated
zone will flow from where it has
infiltrated to a point of discharge. This
might be a spring, a river or the sea.
Much of the flow of a river will be
made up of discharging groundwater,
and groundwater provides a vital role
supporting wetlands and stream
flows.

The starting point for an
understanding of groundwater is an
understanding of the local geology,
because it’s the presence of
permeable and impermeable layers in
the subsurface that control how and
where groundwater will flow. But
hydro- geologists need to look at
many things other than geology.

Others work in universities and
government research institutions to
improve our understanding of
groundwater and its role in the
environment or for consultancies
where the emphasis is often on
protecting the quality of
groundwater.
In developing countries
hydrogeologists often work on rural
water supply projects, developing
safe and accessible water supplies to
improve living standards in poor
communities.

Knowledge of meteorology and
hydrology is necessary to investigate
the relationship of groundwater to
rainfall and surface water. Chemical
knowledge is used to investigate
groundwater quality. Drilling
boreholes and pumping water out of
aquifers require engineering skills.
In the UK many hydro-geologists work
for water companies and
environmental regulators, and are
responsible for making sure that we
have enough groundwater, and that
its quality is protected.
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Threats to and from our
groundwater resources
Because we don’t normally see
groundwater – it’s underground and
‘out of sight is out of mind’ – it is
often not until a problem arises that it
comes to public attention. These
problems can include too little
groundwater, too much groundwater
or groundwater quality changes.
The natural pattern of flow of
groundwater is altered by human
activities, either deliberately, by
pumping water from wells or by
diverting watercourses,
or inadvertently by land
use change. Managers
and regulators seek to
limit these impacts by
controlling and licensing
activities that may result
in undesirable changes.
If the rate of abstraction
from an aquifer is too
high, and exceeds the
amount of water
recharged from rainfall,
the water level in the
aquifer will fall. This
increases the cost of pumping, and at
the same time tends to reduce the
yield of individual boreholes, but it
also can affect the flow of rivers and
streams where they are supported by
groundwater. Put high rates of
abstraction together with a dry
summer, and rivers and lakes may
begin to dry, with consequent impact
on wildlife and amenity. Not all low
flows in rivers are due to
groundwater abstraction – river flow
is also affected by changes in the
climate, and by changes in land use.
Modern abstraction schemes are
often designed to put back as much
treated waste water into the river as
would have naturally flowed in from
groundwater.
Too much groundwater can also be a
problem. In wet winters rising
groundwater levels can flood into
cellars and onto low-lying land.

Because groundwater tends to react
slowly, this type of flooding problem
can be long lasting. Unfortunately
damage from groundwater flooding
problems are often our own fault –
land that is naturally prone to
flooding is built on, and flooded
cellars are converted into living space
with furnishings and fittings.
A particular problem occurs in areas
where past over-abstraction had
lowered groundwater levels, and now
reductions in pumping are allowing
groundwater levels to rise. London
provides a good example. Heavy

pumping in the 19th century lowered
water levels, and subsequently much
of London’s infrastructure was built
while levels were low, including parts
of the London Underground and the
deep foundations of tall buildings. In
the 1960s, changes in water use
meant that pumping rates were
reduced drastically, and water started
to rise back towards its natural levels,
threatening the tube lines and
building foundations. Recently
managed pumping has been started
to control the rise. Similar problems
occur in other cities, and in old mining
districts.
While much groundwater is of good
quality, like any water resource it is at
risk from pollution. Pollutants on the
land surface can be flushed through
the soil and rock into groundwater.
Pollution occurs from diffuse sources,
when pollutants are spread over wide
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areas, for
instance when
pesticides or
fertilizers are
used on agricultural land, and from
point sources, for instance chemicals
leaking from a storage tank or landfill.
Once a pollutant reaches an aquifer,
its impact will depend on its
chemistry, on the nature of the
aquifer and on the distance between
the source of pollution and the point
at which groundwater reaches the
surface again, either in a river or by
being pumped. Some pollutants will
naturally degrade, or will be filtered
out of the water as it flows through
the aquifer. Others will be persistent
and need to be removed before the
water can be used. It is best to
prevent groundwater pollution as it is
not always possible to remove
pollution and clean-up operations are
expensive.
Rising groundwater can bring quality
problems to the surface. In cities,
pollution that has soaked into the
ground from industrial spills can be
‘trapped’ in the unsaturated rocks
above the water table for decades rising groundwater levels can flush
out this pollution into local rivers. In
mining areas, groundwater levels
were historically kept low by pumping
to stop the mines flooding. When the
mines close, and pumping stops,
groundwater gradually floods the
mines, and dissolves minerals from
the walls of the mines. This polluted
groundwater may then discharge into
local rivers.
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This is a guidance note. Where
recommendations are made for specific
tasks, these are intended to represent 'best
practice', i.e. recommendations that in the
opinion of PCA meet an acceptable level
competence. Although members are not
required to follow the recommendations
contained in the note, they should take
into account the content.
The information contained in this leaflet is
given in good faith and believed to be
correct. However, it must be stressed that
of necessity it is of a general nature. The
precise condition may alter in each
individual case and the Association is
therefore unable to accept responsibility
for any loss howsoever arising from the use
of the information contained herein.
For further information contact:

Property Care Association
11 Ramsay Court
Kingfisher Way
Hinchingbrooke Business Park
Huntingdon, Cambs
PE29 6FY
Tel: Tel: 0844 375 4301
Fax: 01480 417587
Email: pca@propety-care.org
Web: www.property-care.org
The Property Care Association
incorporating BWPDA is a company
limited by Guarantee: Registered No.
5596488 England

Production of this document is
Part-funded by

Copyright Statement
The copyright of this leaflet is vested
in the UK

Groundwater

Forum
Materials available on the UK
Groundwater Forum Website may be
downloaded or copied provided that
ALL copies retain the copyright and
any other proprietary notices
contained on the materials. Visitors to
the UK Groundwater Forum Web Site
are granted permission to access the
Groundwater Forum’s copyright
protected material and reproduce
free of charge in hardcopy, electronic
format for research/private study; as
a reference or contribution to
publications/work, and for
distribution within their organisation.
For non-UK Groundwater Forum
material visitors to the Groundwater
Forum Website should contact
individual copyright owners. No
material may be modified, edited or
taken out of context such that its use
creates a false or misleading
impression of the UK Groundwater
Forum, or any other organisations
where material are contained on this
website. Any trademarks or logos on
this website can only be reproduced
by the express permission of their
owners/copyright holders.

© UK Groundwater Forum, 2011.
All Rights Reserved.
Visitors to Groundwater Forum
Website are granted permission to
access BGS material and reproduce
for the purposes of academic
research, private study, educational
and instructive usage only.

“This project has been delivered with
support from the CITB Growth Fund,
which aims to ensure that the
construction industry has the right
people, with the right skills, in the
right place, at the right time and is
equipped to meet the future skills
demands of the industry”.
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