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Content -

* Geochemical
baselines 2>
G-BASE project

* Applications - how
the data have been
used and what can
be done in the
south west
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Copper (Cu) in
Stream Sediments

G-BASE in Great Britain ¢

* Geochemical Baseline
Survey of the Environment

* Systematic, high density,
geochemical survey of UK

* Qiriginal survey — stream
sediment

* |ater - solil, stream water

* Urban surveys — soil only
as standard

* Improved analytical
techniques — more
elements, lower detection
limits

Cu Concentration mg/kg




Dralnage sample S|te

 Wet sieve sediment to
<150 um

« Pan - heavy mineral
concentrate (<2mm
>150um)

* Filtered and unfiltered
water samples
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Soil sample collecti
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Use a hand held Dutch soil
auger

Surface sample 5-20 cm
Deep sample 35-50 cm

Each sample is a composite




G-BASE soil and stream sediment
analytes
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G-BASE stream water analytes

. Blue: ICP-MS. Green: IC.

Additonal determinands: conductivity, pH,
bicarbonate, DOC
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Who does the

. Voluntary workforce

- earth science students

Undergraduate geology/



Consistent methodol
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Focus of
project
changed, but
methodology
consistent
Training —
staff and
students

Capability in
UK, exported
worldwide




G-BASE underpinning of overseas projects

Arsenic (as)
Taliwine, Taznakht et Agadir Melloul
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Valuable data set

Completed coverage of Great
Britain September 2013 for
stream sediment sample media

109,644 drainage sites in total
Same techniques from
beginning to end

Unigueness of project -2
consistency = Robust data set

Lead (Pb) in 4
Stream Sediments -

Pb Concentration mg/kg
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Quality control

 rigorous QC procedures — seamless coverage
« Control samples:

« Duplicates

 Subsamples

* Blanks

» Certified reference materials (CRMs)

« Secondary reference materials (SRMS)

y = 1.0034x + 0.0353

London Earth U vs Cert U R2 = 0.999%
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Products

REGIONAL GEOCHEMISTRY
STREAM SEDIMENT AND SOIL

WALES

GEOCEMEG
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* Lower density soils sampled

Sediments and waters
sampled summer 2012: Data
Tamar catchment

sediment, soil, and

water data available

March 2013



Current uses of G-BASE data

Chemical

composition of UK Lead (Pb)

land surface

Underpin resource
assessment
Support policy
development
Support research
into hazards and

human and
agricultural health

|dentify
anthropogenic
modifications

In topsoils

2
3_

Elack dots indicate sample locations. Lines represent boundaries of the London boroughs within the Greater London Authority.
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Normal Background Concentrations (NBC

BGS commissioned by DEFRA (Department
for Food and Rural Affairs)

Define boundary between natural and
anthropogenic and mineralisation domains

High soil concentrations may be natural or
diffuse pollution sources

Potentially reduce need for excessive
remediation — reuse existing site materials

* Reduce remediation costs (£3.75million
at 1 site)

* 3750 lorry trips avoided
* Saved 105 tonnes CO,

Part 2A, Environmental Protection Act 1990

Technical Guidance Sheet (TGS) on normal levels of contaminants in English soils

Nermal levels of contominant concentrations in soils ore
referred to in the contominated land Statutory Guidance for
the Part 2A regime Defro 2012 This Technicol Guidance
Sheet (TGS) gives an indication as to what arsenic
concentrations can be expected in soils based on results
from samples systematicolly collected across England
Nermal Background Concentrations (NBCs) can be used
along with other criteria (.g. site investigation data and risk
assessments) to help decide whether land is contominated
lond os defined by Port 24, on g site-by-site basis.

The NBCs are not intended o be a tool to be utilised when
undertaking works via the planning regime. They are
contaminant concentrations thot are seen es typical and
widespread in topsoils (depth O - 15 cm) and include
contributions from both natural and diffuse anthropogenic
sources.

When using this Guidance Sheet, please refer to the section
on ‘Using Normal Background Concentrations’ at the end,
the Supplementary Information, and the revised Port 2A
Stetutory Guidance.

ARSENIC (As)

July 2012

Technical Cuidance Sheet TG

Arsenic (As) is a chemical element that is naturally
found in trace amounts in our environment. so in
addition to being referred to as a metalloid it is also a.
trace element_ It is the 20* most abundant element in
rocks (1-2 mg/kg) and, due to its reputation as the
Victorian's poison of choice, awareness of the
harmful aspects of this element to human health is
high.

It occurs in many geological materials with the highest
concentrations found in arsenic sulphide minerals
such as arsenopyrite (FeAsS) as well as an accessory
element in other sulphides such as iron pyrites (FeS,).
A significant source of As released into the surface
environment is as a result of oxidation of sulphide
minerals Phosphate-rich rocks, ironstones and coal-
bearing strata can also contain high levels of As.
Overall. As minerals and compounds are generally
soluble but the mobility of As can be limited by
strong sorption by clays. hydroxides and organic
matter. Under normal oxidising conditions the most

http://www.bgs.ac.uk/gbase/NBCDefraProject.html
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common form of As in solution is the arsenate
oxyanion (containing As™). under more reducing
conditions (eg. waterlogging) the arsenite oxyanion
(containing As™) is more stable.

General dffuse anthropogenic sources of As are from
dust partices and waste materials from historical
metallferous mining and smelting processes and coal
burning. In the built environment increased levels of
As may be related to specific historical land use
especially metallurgical industries. Chromium-copper-
arsenate (CCA) was developed in 1933 as a wood
preservative and, although restricted by regulation
from 2004, is a potential source of widespread
contamination.

NORMAL BACKGROUND CONCENTRATIONS (NBCs)

Domain Area  Area  NBC n
(k) (%) (me/kg)
ironstone 220 437

Mineralisation

Principa
Tasle 1: NBC:

JMetnoas

NECs are calculated using contaminant data. with
demonstrably high levels of quality assurance. for
English topsoils systematically collected from a variety
of land uses and analysed using certified methods. For
this purpose the primary data sets used are the
British Geological Survey's G-BASE results and
samples collected for the National Soil Inventory
(NSI) by the Soil Survey of England and Wales (now
the Mational Soil Resources Institute (NSRI),
Cranfield University. UK) (see Figura |). The G-BASE
samples cover both urban and rural locations and all
data used are total concentrations, measured by X-
ray fluorescence spectrometry (XRFS). Soils used to
lculate NBCs are from 2 consistent depth (0 —
ISem) and are based on aggregating sub-samples
collected from within a 20 m square

Enghand's soils have developed on 2 diverse range of
parent materials. which are inherently variable in their
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Metals associated with soil
‘ can be accidentally ingested

Bioavailability: The fraction
of the bioaccessible fractior
that crosses the cell wall

essibility: The fraction

olved in the gastro-intestinal
t and available for uptake
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Non bioaccessible metals are ¢
excreted with undigested soi
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Soil cobalt and manganese data for assessing
~cobalt deficiency risk, Republic of Ireland
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Agricultural advisory service guidance

Soil cobalt Upper soil cobalt Upper soil manganese concentration (mg/kg)
index concentration (mg/kg) 600 1000 >1000
High risk
1
3 Treat soil®
5 c Low risk High risk
Treat soil? Treat animal®
] :
3 10 No risk No risk oW “Sk. 3
Treat animal
4 >10 No risk No risk No risk

1Apply cobalt sulphate (21% cobalt) at 3 kg/ha to %4 of grassland every four years*
2Apply cobalt sulphate (21% cobalt) at 2 kg/ha to ¥4 of grassland every four years*
3Treat animals directly by oral cobalt drench, cobalt bullet or vitamin B12 injection
4Annually if high pH soil

Taken from Table 8-2 of Coulter, B.S., Lalor, S., 2008. Major and Micro Nutrient Advice

for Productive Agricultural Crops (3™ Ed). Teagasc, Johnstown Castle, Co. Wexford,

Ireland.




Mapping probability of specific outcomes

460000
o Exceptionally unlikely @ 0to1
Very unlikely ® 1010
Unlikely ® 101033
420000 About as likely as not 33 to 66
Likely @ 66to 90
Very likely @ 901099
400000+ Virtually certain . 9a to 100

380000

360000

340000

320000+

300000

280000+

T T T T T T T T T T
140000 160000 180000 200000 220000 240000 260000 280000 300000 320000
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