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British Geological Survey (BGS)

* BGS is a world-leading survey focussing on public-good
science & research to understand earth & environment

* Annual budget of £50 million

® 640 staff, of which 520 scientists
® 20 science laboratories

® 150 private-sector clients

* Vision, a global geological survey using new technology
and data to understand and predict the geological
processes that matter to peoples lives and livelihoods

© NERC All rights reserved



Minerals at the British Geological Survey

| ® The traditional A-Z ‘inventory’ of
mineral resources from andalusite
and anhydrite to zeolite and zircon
IS no longer appropriate

T The BGS focus is on:

®* Those minerals in demand for
national & international markets

* Planning information, geospatial
datasets & digital maps

®* Production & trade statistics

e Commodity information for
government, industry & the

public
/
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Fully attributed national scale digital
geological map (1:625K) and GB3D
geological model of Great Britain



Key concept 1 - Minerals for Markets

Employ experienced minerals geologists, technical
specialists and GIS experts

|ldentify mineral needs of existing markets — local,
regional and international

Contact and visit consumers — get to know their needs
and industrial specifications

Survey existing mineral occurrences and evaluate their
Industrial potential

Create Minerals Occurrence Database (MOD) linked to
a Geographical Information System (GIS)

Produce commodity profiles, resource maps, planning
factsheets and mineral statistics

Publish online, make freely accessible (‘Open Access’)
to all at no cost

© NERC All rights reserved



Key concept 2 - Specifications

* Industrial minerals have diverse uses based on their
mineralogical, chemical and physical properties

®* They are traded on the basis of specific properties,
sometimes to meet a particular customers needs

* A specification is a technical requirement drawn up
between a producer and consumer

®* For example lets consider some basic construction
material properties and a more detailed look at
glass sand specifications
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Construction aggregate (1)

Smooth gravel road Rutted gravel road constructed
constructed from correctly from incorrectly graded

graded aggregate (good aggregate (too much coarse
blend of coarse and fine material, poor particle packing
material, good particle leading to segregation and
packing leads to solid road) road failure)
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Construction aggregate (2)

surface of road caused by dust/ clay
coating on aggregate particles
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Glass sand properties

Colourless Flat glass Coloured (Amber
Property (Flint) glass (Float, sheet & & green) glass

containers rolled plate) containers
Silica (Si0,) content 98.5 to 99%
Iron (Fe,0;) content <0.035% 0.04 - 0.1% 0.25 - 0.3%
Alumina (Al,0;) content 0.5% max. 0.03% max. 0.2 —1.6%.

o Alkalis (Na,O & K,0), colourants (Ni, Cu, Co) & refractory

Limits on: :

minerals (chromite, ilmenite, zircon, rutile, corundum etc...)
Particle-size 0.1 to 0.6mm (100 to 600 microns)
Particle-shape Angular quartz grains may aid melting?
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Key concept 3 — reserves & resources

not Undiscovered

to Resources

scale

identified undiscovered

® a‘mineral resource’ is a natural concentration of minerals or a body of rock that
is, or may become, of potential economic interest as a basis for the extraction of a
mineral commodity. A resource has physical and/or chemical properties that
makes it suitable for specific uses and it is present in sufficient quantity to be of
intrinsic economic interest

®* a'mineral reserve’ is the part of the resource which has been fully geologically
evaluated and is commercially and legally mineable
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Minerals

Centre for sustainable mineral develop ment Statistics

* A global leader in the compilation,
provision and analysis of mineral
statistics

®* The major UK national provider of
spatial and statistical minerals
iInformation Nl

® Carries out research in areas such as :
metallogenesis, land-use impacts of
mineral extraction, resource security
and geomaterials.

e www.mineralsUK.com
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Bes) Minerals
1835

Planning Digital maps Mine & quarry

Welcome to MineralsUK

MineralsUK is the British Geological Survey's Cenire for
Sustainable Mineral Development. This website has a
wealth of information on mineral resources, mineral
planning, policy and legislation, sustainable
development, statistics and exploration.

Minerals & you Top downloads

Economic minerals — 1.Risk list 2011
here you will find out .
what they are, where g '-;“-.garlci_l‘«hngeagl{j n
they come form and why ISR 2

they are important 3. Cement Raw Materials

Home | Downloads | Glossary | Contactus |

Centre for sustainable mineral development

[(\Whats new

World Mineral
Production 2006-2010
The latest edition of this
long-running series is
now available.

more info

Site map | Help

| Search

Commodities & statistics [ Exploration

[MVhats new

Rare Earth Elemenis
Profile updated

This publication is now
available for download.

more info

Twitter  yo,{fffy ~ Bookmark with: FRss g®Delicious = Digg EjFacebook ©5 reddit g StumbleUpon SNORA

© MERC 2011 | Copvright | Feedback | FOI | Privacy | Terms of uze | Webmaster

Sustainability

/{Downloads

Risk list 2011

A new supply risk index
for chemical elements or
element groups which
are of economic value.

more info

o®%e
% Communities

®ee®

and Local Government

This site is hosted by the Brtish Geologicsl Survey but responsibility for the content of the site lies with MineralsUK not with the British Geclogical Survey. Questions, suggestions or comments

regarding the contents of this site should be directed to Clive Mitchell.



Online Minerals GIS

M i n e ra I S U K Feedback Form |Disclaimer |Help

Centre for sustainable mineral development
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the extent of gand and gravel resources has been inferred from BGS geclogical maps ]
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Mineral Planning Factsheet

Factsheet on silica sand supply
to inform UK land-use planning
process & decision makers

Silica sand is economically
important for UK industry, for
glass there is no alternative

Resources may coincide with
sensitive environments such as
heath land, many disused sites
are nature conservation areas

A scarce resource subject to
‘Mineral Safeguarding’, where
possible prior extraction before
other land development
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Silica findustriall ands containa high pm-
portion of silica [up to 99% SiCy) inthe
forrn of quartz 3nd they are used forapplica-
tiors other than a5 construction aggnegates .
Theyare pmoduced from both loosshy consoli-
dated sand deposits and by crushing wea khy-
cemented sandstores. Unlike corstruction
smnds, which are used for their phsical pmoper-
tie= alone, silica sands arevalued fora combi-
ration of chemical and physical propertiss,
Thess includea high =ilica content in the fomm
of quarz and, Mo irnperEnthy, very low levels
of deleterous irmpurities, particulady chly, iron
oxides and refractony mineraks, such as
chromite. They typically hawea narmw grain-
sizeditribution [genem|by in the mrge0. 50
01 mm). For maostapplications, silica sands
Frwe 1o o nfiomn o vany ¢ lossly defined specifi-
cations and consistency ingquality s of crtical
imnporznee. Farticular ues often equie differ-
ent combinations of pmoperties. Conssquenthy,
differentgrdes of silica mnd are ws iy not
intemhangeable in use. Silica sands command
a higher price than constroction sands. T his

@ Filkingion pls

British
Geokogical Survey

Mineral Planning Factsheat

allowe them to serve s wider geogmphical mar-
ket, including exports.

Dermand

Silica sands are essentk| mw rmaterals for
ghlssmaking and 3 wide mngeofother indus-
trizl and bortic ulturz| 2 pplications . Histonos b
an important market for zilica sand was in
foundry casting. However, the progress ve
declingin UK heswny manufacturing, and
niotab by the fourdny industry, has E=sulted ina
zignificant decline in thedemand for foundny
sard [Figurz 1 and 2. In contrmst themr has
beena recent increaze in demand forglass
zard. In 2004 glss sand accounted for B39 of
total sales of silics sand in Great Britain,
foundry sand 11%, s=and for other industrial
uses 193, and sard for horticultural and kisure
uzes 174,

Thereare many different types of glss with
different chernical and physical properties.
ostof thecommernsial glasses inewvenyday
uz2, such a5 botties and jars [zontainers), and
flatghss windows, mimors and wehicleglez -
ing). am soda-line-silica glasses. Thess contain
betwean FO-T43% SiCy, the ultimate sounce of
which i zilica sand. atthaugh inceasing
amounts of 5ilica are being recowvered in the
forn of recsyiled akss (ko noas cullet). Sand
by itself can be fused to produceghkss, butonhy
at very high temperatures (1700°C).The 2ddi-
tion of sodium carbonate (Mags O3 significa nthy
reduces this termperatuns, Cther com po rents,
=uch az cakium cxide (Ca0h, rmagnesium oxide
(M3 2nd aluming [AkO:) areadded (in the
fomn of lirnesto i, dolornite 2 nd felds pathic
minerzls) in order to give theghss sabili and
durability. Sodium carborate is manufactued
from salt and limestone, emphasising the
depzndznee that some industries haweona
nurnber of industrial mirerak,

The prinzipalglss products using silica sand
inzludecolourkess and colbured containers (bot-
tles and jars), flat glass, light bulbsand fluores -
cent tubes, TV and cormputer sereens, and glass
fibre, both for irsulation and meinforczment.
Ghss manufactuers ae principally coneemed
weith the chermical composition of silica sands,
and particulafy imn, chnom e, 3nd other efrae-



Conclusions

* National Importance: Geological Surveys produce minerals
Information for all our stakeholders including the Government,
iIndustry and the public

* Informed: Understanding the industrial requirements and
trade in minerals is vital to help inform the information and
maps produced by the BGS

®* Open Access: UK minerals information is freely available on
the internet — good for the economic development of UK PLC

o British
BE5S) Geological Survey

=
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Thank you for your attention

Clive Mitchell

Industrial Minerals Specialist
British Geological Survey
Keyworth, Nottingham, NG12 5GG
United Kingdom (UK)

Tel. +44 (0)115 936 3257

Email: cimi@bgs.ac.uk

Web: www.mineralsuk.com

Twitter: @CliveBGS
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