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Radioactive waste:
BGS research
BGS research is contributing to the siting and
design of long-term storage facilities
How will the UK store radioactive wastes
safely?
The UK does not yet have a long-term storage
facility for intermediate and high level radioactive
wastes. Along with many other countries, the UK
Government has determined that deep geological
disposal is the best way of managing our existing
waste. The waste will be disposed of within a
facility, known as a repository, carefully designed
and engineered to limit future release of the
radioactivity. A separate briefing note describes the
BGS’s input to the process of siting the repository.
How will the BGS contribute to the design
of the repository?
The BGS has been involved in the UK’s search for
a solution to radioactive waste disposal since the
mid-1950s. The BGS undertakes research into a
wide range of relevant issues, with a particular
emphasis on rock properties that influence the
movement of radioactivity in the geological
environment. We have extensive experience of
engineered barriers (such as clays and cements),
repository host rocks and the overlying geology.
These studies have focused on the physical,
chemical and biological processes that affect
how the properties of the rocks may change over
long periods of time.
Is the BGS currently active in radioactive
waste management?
We are currently working on about 20 research
projects looking at geological aspects of radioactive
waste disposal. We participate in:
• research council-funded projects
• international research programmes
• commissioned research for a number of UK,
European and worldwide organisations and
companies responsible for the safe management
of radioactive waste
• Government and industry scientific committees.
Some of our key active projects are introduced below.

The BGS BioTran project is examining the effects of
biofilms - microorganisms attached to rock surfaces.

Will bugs help or hinder efforts to retain
radioactivity?
Microorganisms in or around a repository could slow
the movement of radioactivity; these may be in the
form of artificially grown biofilms. These films block
spaces through which water and gas could otherwise
flow. Conversely, microorganisms which are small
enough to be transported by groundwater flow could
carry radioactivity. Our BioTran project is using
laboratory-based experiments and numerical models
to study the impacts of microbial activity on a number
of rock types under the conditions likely to be found
in the vicinity of a repository.

“Through past and present research
efforts the BGS is improving
confidence in the ability to build a long
term repository for the UK to safely
manage radioactive waste”
Richard Shaw, BGS
How may gases form and move in a
repository?
Decay and corrosion of the waste and construction
materials in a repository leads to the formation
of gases which may contain some radioactivity. A
repository and surrounding rocks needs to limit
gases from reaching the near-surface. However,
pressures from gas build-up may open pathways
or force groundwater through the waste and
surrounding rocks.
Understanding where and how gases form and how
they move through the repository and surrounding
rocks is the focus of the FORGE (Fate Of Repository
GasEs) project. The BGS is co-ordinator of this €12M
pan-European project, which has 24 partners from 12
European countries.
One of the BGS’s current studies for FORGE is a
laboratory investigation of the hydraulic and gas
transport properties of the Jurassic mudstone,
a clayey rock. A series of experiments are being
performed under carefully controlled conditions of
stress, pore pressure and chemical environment.
How might gas build-up affect clay
repository seals?
We are investigating the effect of gases on bentonite,
a low permeability clay material, which is likely to
be used in some repositories as a sealant. BGS
scientists designed and operate the Large Scale Gas
Injection Test (Lasgit) experiment in the Swedish
Äspö Hard Rock Laboratory, 420 m below ground. A
canister, of the type in which Swedish spent nuclear
fuel will be disposed, has been emplaced in a vertical
borehole and sealed in place with bentonite. Gas
or water can be injected from the canister through
special ports to study the response of the bentonite to
varying pressures and physical states. We control the
experiment remotely from our Nottingham offices.

Factfile
• The FORGE mudstone experiments are
being done at pressures representative
of the conditions underground of up
to 12.5 MPa, equivalent to a column of
water 1250 m high.
• The BioTran projects froze samples to
about -170 °C before analysing them with
a scanning electron microscope (SEM) at
a ‘magnification’ of about 1500 times.
• The Lasgit experiment in the Äspö Hard
Rock Laboratory in Sweden is 420 m
below ground: deeper than the Eiffel
Tower is high.

Can we predict groundwater flows near the
repository?
Another current BGS project is investigating past
groundwater chemistry and flow patterns
(palaeohydrogeology) as indicators of possible future
conditions in and around waste disposal facilities.
This project builds on previous work that the BGS
undertook in west Cumbria and which was further
investigated by the now completed European funded
EQUIP and PADAMOT projects.
What skills and facilities does the BGS have?
The BGS has highly experienced staff complemented
by our state-of-the-art research laboratories. Our
research is supported by our extensive data holdings
and sample stores.
Can this research help to solve other
problems?
Much of the work that the BGS has done into
radioactive waste disposal is being applied to other
important issues. For example, carbon capture and
storage (CCS) traps greenhouse gases underground
to reduce climate change. The work is also relevant to
the exploitation of some oil and gas resources and to
the disposal of other hazardous materials.
Are geological repositories long-term
solutions?
The BGS’s work is providing a better understanding
of how the materials within a repository and the
surrounding rocks will behave and interact over
very long time scales. This will allow informed
decisions to be made about the design of facilities.
This, in turn, will result in safe, cost-effective
construction and operation while ensuring long
term isolation of the waste and the radioactivity
that it contains from the surface and near surface
environment.
More information: www.bgs.ac.uk/radwaste
Contact Richard Shaw, Radioactive Waste
Team Leader: rps@bgs.ac.uk
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