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Presentation outline  
 Overview of the Normal Background Concentration project 

 
 NBCs in English soils and comparison with C4SL 
 Arsenic 
 Lead 

 
 

 NBCs in Welsh soils and comparison with C4SL 
 Arsenic 
 Lead 

 
 Summary 
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Project background – Work packages 1 to 4 

 Work initially commissioned in support of 
contaminated land legislation -  revised Part 
2A Statutory Guidance published by Defra 
April 2012 (see 
www.defra.gov.uk/environment/quality/land
/  ) 

 Core BGS team – Chris Johnson, Louise 
Ander, Mark Cave and Barbara Palumbo-Roe 

 Expert support – Murray Lark, Barry Rawlins, 
Don Appleton, Chris Vane, Stephen Lofts and 
Paul Nathanial (LQM) 

 Defra Soils Policy Team and Project Steering 
Group 

http://www.defra.gov.uk/environment/quality/land/�
http://www.defra.gov.uk/environment/quality/land/�
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WP1-4 final 
project report 

Documentation of all data 
used, methods and NBCs. 
Reference to other project 
reports on data and 
methods. 
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Technical Guidance 
Sheets 

Arsenic 
Benzo-[a]-pyrene 
Cadmium 
Copper 
Lead 
Mercury 
Nickel 
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Project background – Work package 5 

 Work commissioned in support of 
contaminated land legislation -  revised 
Part 2A Statutory Guidance published 
by Defra April 2012 (see 
www.defra.gov.uk/environment/quality/land/  ) 

 Core BGS team – Chris Johnson, Louise 
Ander and Mark Cave  

 Defra Soils Policy Team 

 Welsh Government, Public Health 
Wales and Natural Resources Wales 
representatives 

http://www.defra.gov.uk/environment/quality/land/�
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WP5 report 

Documentation of all data 
used and methods, including 
statistical method to be 
detailed in Mark’s talk. 
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Technical Guidance Sheets 

Arsenic 
Benzo-[a]-pyrene 
Cadmium 
Copper 
Lead 
Mercury 
Nickel 



© NERC All rights reserved 

WP1 & 2: What are “normal” levels? 
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Arsenic and ironstone parent material 
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Overall dataset

Minimum 4.05 
25th percentile 27.8 
Median 45.0 
75th percentile 83.4 
Maximum 555 

Mean 72.9 
Skewness 2.8 
Count 437 

~1% of the 
area of 

England. 
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Arsenic and ironstone parent material 

Example of spatial 
detail from Grantham 
area, Lincolnshire and 
individual sample point 
arsenic concentration 
(mg/kg). 
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Summary of C4SLs 
Substance Arsenic Benzene Benzo(a)

pyrene 
Cadmium Chromium 

VI 
Lead 

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
Residential (with home-
grown produce) 37 0.87 5 26 21 200 
Residential (without home-
grown produce) 40 3.3 5.3 149 21 310 
Allotments 49 0.18 5.7 4.9 170 80 
Commercial 640 98 76 410 49 2330 
Public Open Space 1 79 140 10 220 23 630 
Public Open Space 2 168 230 21 880 250 1300 
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English examples 
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As 
Arsenic 
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As 
Arsenic 

Domain data summary 

Domain Area 
(km2) 

Area 
(%) 

NBC 
(mg/kg) 

n 

Ironstone 1,300 1  220 437 
Mineralisation 2,300 2  290 187 

Principal 129,300 97  32 41,509 
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As 
Arsenic 

NBC and C4SL comparison 
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Arsenic in English soil: all data used in NBC calculations

Comparison with range of C4SL 
values 

Due to their similar data distribution, 
approximately 50% of the Ironstone and 
Mineralisation domain samples exceed 

49 mg/kg.  
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Pb 
Lead 



© NERC All rights reserved 

Pb 
Lead 

Domain data summary 

Domain Area 
(km2) 

Area 
(%) 

NBC 
(mg/kg) 

n 

Urban 5,400 4 820 7,529 
Mineralisation 2,900 2 2,400 347 

Principal 124,600 94 180 34,257 
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Pb 
Lead 

NBC and C4SL comparison 
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Lead in English soil: all data used in NBC calculations

Comparison with range of C4SL 
values 

Approximately 80% of the samples 
from the Principal domain are below 

80 mg/kg. 
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Pb 
Lead 

NBC and C4SL comparison 

Comparison with range of C4SL 
values 

Here using only data from within the 
Greater London Authority (GLA) 

area. All data used here was included 
in the NBC domain calculations. 
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Soil data from the GLA area: comparison with C4SLs
n ~7000 (BGS London Earth dataset)
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Welsh examples 
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As 
Arsenic 

Location Samples 
Total 1675 

NSI(XRFS) 798 
G-BASE urban 877 
        Cardiff 507 
        Swansea 370 
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As 
Arsenic 
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As 
Arsenic 

Domain data summary 

Area name Number Mean Minimum 
25th 

percentile 
Median 

75th 
percentile 

Maximum Skewness 

Mineralisation 63 33.4 8.72 18.0 23.2 33.4 210 4 
Urban 1 342 82.7 5.69 34.5 57.4 93.2 2062 11 
Principal 1270 23.8 6.06 14.1 18.1 23.6 826 15 

Summary statistics for the As (mg/kg) domain data 
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As 
Arsenic 

NBC and C4SL comparison 

Comparison with range of C4SL 
values 

Can see that it is the Urban 1 domain 
which most frequently exceeds the 

lower C4SL values. 
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Arsenic in Welsh soil: all data used in NBC calculations
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As 
Arsenic 

NBC and C4SL comparison 

Comparison with residential with 
home grown produce C4SL 

In the Urban 1 domain 241 of 342 
samples (70%) have an arsenic 

concentration ≥ 37 mg/kg. 
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Pb 
Lead 

Location Samples 
Total 1675 

NSI(XRFS) 798 
G-BASE urban 877 
        Cardiff 507 
        Swansea 370 
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Pb 
Lead 
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Pb 
Lead 

Contaminant Domain NBC (mg/kg) Samples (n) Area (km2) Area (%) 
Lead Principal 230 966 18200 86 

  Mineralisation 1 n.d.* 15 200 1 
  Mineralisation 2 280 61 1100 5 
  Urban 1 1300 342 1200 6 
  Urban 2 890 291 500 2 

Urban 2

Urban 1

Principal

Mineralisation 2

Mineralisation 1
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Pb 
Lead 

NBC and C4SL comparison 

Comparison with range of C4SL values 
Can see that it is the Urban 1 domain which 

most frequently exceeds the lower C4SL 
values, especially allotments (80 mg/kg). 
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Pb 
Lead 

NBC and C4SL comparison 

Comparison with lower C4SL values 
In the Urban 1 only 43 of 342 (13%) 
have a soil lead concentration <80 
mg/kg, and 33% are >310 mg/kg 

(residential). 
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NBCs for Welsh soils 
Contaminant Domain NBC (mg/kg) Samples (n) Area (km2) Area (%) 

Arsenic Principal 36 1270 18900 89 
 Mineralisation 67 63 1100 5 
 Urban 1 250 342 1200 6 

BaP# Principal 0.5 71 20600 97 
 Urban 3.6 32 600 3 

Cadmium Principal 1.4 681 18700 88 
 Mineralisation 1 n.d.* 15 200 1 
 Mineralisation 2 2.2 57 1100 5 
 Urban 1 6.2 45 1200 6 

Copper Principal 43 966 18400 87 
 Mineralisation 96 76 1100 5 
 Urban 1 550 342 1200 6 
 Urban 2 170 291 500 2 

Mercury Principal 0.25 104 20600 97 
 Urban n.d.* 7 600 3 

Nickel Principal 40 1327 19800 94 
 Basic n.d.* 6 200 <1 
 Urban 1 120 342 1200 6 

Lead Principal 230 966 18200 86 
 Mineralisation 1 n.d.* 15 200 1 
 Mineralisation 2 280 61 1100 5 
 Urban 1 1300 342 1200 6 
 Urban 2 890 291 500 2 
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All resources are available to download: 
http://www.bgs.ac.uk/gbase/NBCDefraProject.html 

Thank you for your attention. 
 

Louise Ander 
land@bgs.ac.uk 
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