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Geologists dig deep to build
petter flood warning system

Giving as much warning to people that their homes and streets are about to flood is obviously important, as
the residents of Lewes, which flooded in 2000, know only too well. A new £2m project has shown that accurate
warnings can be given not just hours ahead of a flood, but days.

Professor Rory Mortimore has led a team which
has found that by placing special monitoring

equipment up to 80 metres deep in the ground,
some flooding can be predicted well in advance.

The team looked at what are called groundwater
floods, which happen because rainwater builds
up in underground aquifers over months or years
until, triggered by more rain, they eventually
overflow and water pours out onto the ground
surface.

This type of flooding is different from that caused
by sudden heavy downpours, such as those that
inundated the Severn Valley in Gloucestershire in
recent years, and which are caused by surface
water only. By contrast, because so much of the
build up of water is underground, groundwater
floods can be triggered by only a little extra rain,
and the flooding tends to be more prolonged
and more difficult to predict.

i As well as the Brighton area, Hampshire and

i areas of north France and Belgium are also at

i risk of these types of floods, which happen in

i chalk valleys characteristic of these regions.

i Using funding of £2.25m from industry and the
EU, the University of Brighton team worked with
: the British Geological Survey and the Bureau de
i Recherches Géologiques et Miniéres in France.
The teams set up monitoring equipment at sites
¢ in the Pang Valley in Berkshire, at Patcham in
Brighton and in the Somme Valley near Amiens
i in France.

They looked at changes in the water pressure
: in the rocks of the aquifer and found these

i could give an accurate and timely indicator of
i the aquifer filling up with water before spilling
its contents out onto the ground surface. They
i were able to establish the geological processes
controlling the way aquifers fill up and why

i they overflow, and discovered that each area

i had specific geological ground conditions that
i would need its own type of detector to ensure
i maximum efficiency.

i The project, called FLOOD 1, was the first

i time that investigators have managed to use

¢ instruments to record water levels down to 80
metres. Their use of cameras to record water
movement was also unique. Their fieldwork,

i combined with new types of geological

i modelling theory, is behind the new basis for

i predicting groundwater floods.

i The work began in 2004 and finished in

2008, and the teams are now in negotiation

i with the Environment Agency and Southern

i Water to develop the devices and methods of
i investigation and monitoring into a commercial
i system for groundwater flood warning.

i Professor Mortimore, worked with Dr Martin
Smith and Dr David Pope from the university;
helped by research assistants, lan Molyneux

i and Neill Hadlow. All the team were part of the
i School of Environment and Technology.

Helicopter rescue from
flooded farmland,
Lewes, Sussex (A5)

© Environment Agency

Shifting sands
hold key to finding oll

The great rivers of the world are enormously important for transport, fishing and water
supplies, yet we know very little about how they change over time. We need to map
how large rivers move about on their floodplain in the present day but also map the
geological past because this may help oil companies find and extract oil.

Professor Phil Ashworth from the School of

year project to see how vast sand deposits in
the River Parana, which forms part of the border
between Argentina and Paraguay, are moving.

Professor Ashworth’s team will use advanced
GPS (Global Positioning Systems) and echo-
sounder technologies worth over £500,000 to
track the movement of sand in the river, which

is 4,000 kilometres long, the sixth largest in the
world in terms of the volume of water it carries,
and five kilometres at its widest. The project has
received over £1m in funding and contracts from
the UK Natural Environment Research Council
(NERC) and ExxonMobil (USA).

Hundreds of million of years ago large rivers
formed sand deposits which mixed with organic
matter such as algae and zooplankton. Once
buried, these sediments were cooked by high
levels of heat and pressure to form the oil and
gas deposits our world depends on now.

companies an idea of how the prehistoric rivers
worked, where the oil might be located and how

¢ to get as much of it out as possible. Given that
Environment and Technology, has begun a three- :

it costs companies millions of pounds for each

test core they drill, and that even a tiny increase
i in yield is worth billions of pounds, this has high
: potential rewards.

i The project may also help solve a geological

: riddle: we know that smaller rivers form pristine
sandy deposits in their channels, but these are

i virtually absent in larger rivers. Until now we have
: not known why, but Professor Ashworth thinks it
i is because smaller rivers tend to have water that
i flows across their width as well as downstream

i and this helps build sand islands. The sideways
: flow in larger rivers is not as strong — one reason
i why they may not form sandy islands. His
project should establish if his idea is correct.

i His results will not just be of interest in South

i America, but are relevant to all large rivers in the
i world. His colleagues on the project also include
: researchers from the universities of Birmingham,
i Leeds, Durham and Exeter, the USA and two

i Argentinean institutions.

Understanding how the Parana works will give oil :

: Read more at: www.brighton.ac.uk/parana
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Cleaning

o water

Around 35 million people in Bangladesh drink water from boreholes
drilled in the ground to capture underground reserves; a necessity
as the surface water is insufficient, or too polluted, for the country’s

growing population.

But the underground water is contaminated

with arsenic that is found naturally in the rocks
and soil and those who drink it suffer chronic
health problems such as stomach pain, nausea,
skin diseases and cancer, in what the World
Health Organisation has called “the largest mass
poisoning in history”. Other people in Hungary,

contamination.

Now a team led by Professor Andy Cundly,
Professor Sergey Mikhalovsky and Dr Ray
Whitby, from SET and PABS, has looked to
the very small to solve this very big problem:
nanotechnology.

Nanotechnology takes its name from the
nanometre, a measurement a millionth of a
millimetre and it is at these fantastically small
distances that the solution to arsenic poisoning
may lie.

The team has created a filter made of plastic
with holes in it that are a tenth of a millimetre
wide, large enough for water to flow through.
But around each of these holes is a deposit of
iron a few nanometres in size, created using
nanotechnology in specialist labs. As the

the arsenic molecules, effectively pulling them

: out of the water, leaving it safe to drink. Because
i the iron nano-particles are fastened to a plastic
i surround, there is no danger that they will come
: free and end up entering our body cells and
damaging them, as some have been concerned
i about.

Vietnam and the USA are also at risk from similar

: The filters can be of different size, from one

: that would fit in a tap and is the size of a five

i pence piece (and costing about that much), to

i one that could be fitted in sewage works that

i costs thousands of pounds. Large filters could

i be fitted in underground treatment systems

i to filter directly the water supply for millions in

i Bangladesh.

i Itis not just arsenic: other pollutants such

i as pesticides, can be removed this way. The

i European Union is interested in the concept and
i has contributed to the £200,000 funding which

i has allowed the researchers to prove the idea

i works in trials.

i Patents on the design are about to be filed,

i and the UK water industry is interested in its

: progress. The first commercially available filters
are expected to appear in two years.

polluted water flows through, the iron bonds with :

b

;- Sokolovskoe mine,
i Kazakhstan .- .
i © Dr Martin Smith

Solving the riddle

of metal

Global metal demand is on the rise, partly
as a result of economic expansion in
China and India, and the mining industry
is looking to find new mineral deposits.
Work by Dr Martin Smith on how metal
deposits are formed has helped mining
companies to know where best to explore
for new deposits.

In recent decades a new type of deposit has
been described, with an association of iron
oxides, copper and gold alongside trace
amounts of other metals. Some of these
deposits are extremely rich, with many millions
of tonnes of ore, but there is controversy about
how they form.

The deposits formed millions of years ago from
saline solutions containing the metals. Two
possible theories of where these solutions came
from are that they are derived from magmas
deep in the earth’s crust, or from the dissolution
of salt deposits formed when seawater
evaporated many millions of years ago.

deposits

: Dr Smith, from the School of Environment

: and Technology, with his colleagues Dr Craig

: Storey and Dr Sara Gleeson of the University of
. Alberta, examined deposits from a mining area
¢ in northern Sweden, funded by a £120,000 EU
¢ Regional Development Fund grant.

: They applied new analytical techniques in order

: to determine the age of deposits, and investigate
: the chemistry of minute remnants of the

i solutions to trace where they may have come

© from. Their work has supported the idea that the
© solutions were derived from magma, and the

: deposits are millions of years younger than their

¢ host rocks. This information will help to guide

: parts of the mineral exploration process.

¢ Dr Smith is now working with colleagues from

: the Natural History Museum, London, and from
Miass, Russia, to see if similar models can be

: applied to the three-billion tonne Valerianovskoe
i iron deposits in Kazakhstan.

: The study will help to work out if a single theory
. for how these types of deposits arose can be

: applied, and indicate the potential for related

: copper deposits in the area.
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