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Appendix A: Tellus Deeper Topsoil (S) Maps 

 
The maps in figures A.1 to A.13 were created by inverse distance weighted interpolation and show 

the distribution of elements of interest in Tellus ‘S’ topsoils samples across the northern half of 

Ireland, with 1:1,000,000 scale bedrock linework (Geological Survey Ireland 2021). Regional samples 

were collected at a typical density of one per 4 km2 and periurban samples were collected at a 

higher density of one per 1 km2. The latter were re-sampled 1 per 4 km2 for mapping purposes so as 

not to skew the concentration distributions. Elements were analysed by ICP-MS/OES following 

digestion by aqua regia. Further information on the production of these maps may be found in 

Geological Survey Ireland (2021).  

 
As illustrated in the boxplots in section 3.1 and 3.2, the maps reveal naturally low concentrations of 

most metals and metalloids in areas of peat, particularly in the blanket peat deposits that 

predominate across much of west Galway, Mayo and Donegal. The exceptions to this trend are Hg 

and Se, for which soil organic matter has a strong affinity. Low-to-moderate metal and metalloid 

concentrations are also observed in the midlands along a NW-SE trending stretch of land between 

Ballina, County Mayo and Ballinasloe, County Galway that is dominated by limestone tills and raised 

peat deposits. Arc-like distributions of high Hg and Pb concentrations around Dublin city suggest that 

anthropogenic activity is at least partially responsible for the presence of these elements. This 

pattern is also observed for Cu, Zn and Sb but is less distinct due to the naturally high concentrations 

of these elements in the surrounding limestone. Also enriched in the impure Lower Carboniferous 

limestones of Dublin and parts of the eastern midlands are As, Ba, Ni, Mo, Pb and most notably Cd. 

High concentrations of As, Cr, Cu, Ni and V are found in soils overlying the Lower Palaeozoic 

greywacke of the Longford-Down inlier, and enrichment of Cr and Ni, and to a lesser extent As and V,  

is observed in the rocks of the South Mayo Trough. High concentrations of Ba found along the 

boundary between the Lower Palaeozoic greywacke and the Lower Carboniferous limestone 

between counties Longford and Down as well as north of Lough Ree in east county Roscommon, also 

appear to be of geogenic origin. Base metal mineralization is evident in east County Monaghan, 

southeast County Galway and south County Leitrim, where notable Pb and Zn anomalies coincide 

with known deposits.  
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Figure A.1 Distribution of As in Tellus deeper topsoil (S) samples.  
 

 
Figure A.2 Distribution of Ba in Tellus deeper topsoil (S) samples.  
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Figure A.3 Distribution of Cd in Tellus deeper topsoil (S) samples.  
 

 
Figure A.4 Distribution of Cr in Tellus deeper topsoil (S) samples.  
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Figure A.5 Distribution of Cu in Tellus deeper topsoil (S) samples.  
 

 
Figure A.6 Distribution of Hg in Tellus deeper topsoil (S) samples.  
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Figure A.7 Distribution of Mo in Tellus deeper topsoil (S) samples.  
 

 
Figure A.8 Distribution of Ni in Tellus deeper topsoil (S) samples.  
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Figure A.9 Distribution of Pb in Tellus deeper topsoil (S) samples.  
 

 
Figure A.10 Distribution of Sb in Tellus deeper topsoil (S) samples.  
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Figure A.11 Distribution of Se in Tellus deeper topsoil (S) samples.  
 

 
Figure A.12 Distribution of V in Tellus deeper topsoil (S) samples.  
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Figure A.13 Distribution of Zn in Tellus deeper topsoil (S) samples.  
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Appendix B: Supplementary Maps 

 
Figure B.1: Quaternary Sediments of the northern part of Ireland (excluding Northern ireland).  
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Figure B.2: DBC and Tellus periurban deeper topsoil (S) samples classified by Quaternary sediment 
type.  
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Figure B.3: SRF Geochemical Domain map (Glennon et al. 2020). 
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Figure B.4: Tellus deeper topsoil (S) regional and periurban survey areas and DBC database coverage. 
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Appendix C: Boxplots   

 
Tukey boxplots are used to show the distribution of geochemical data for DBC data (DBC and made 

ground) and Tellus deeper topsoil (S) samples. Outliers, defined as those values plotting above or 

below the fence value (=[IQR*1.5] above the 75th percentile or below the 25th percentile) are 

represented by O. Far outliers, defined as those exceeding [3*IQR] above the 75th percentile or 

below the 25th percentile, are represented by Δ. The line in the centre of the box is the median 

value; the black dot is the mean value. 

  

C.1. DBC and Made Ground v. Tellus Data for Quaternary Sediment Classes 
 

 
Figure C.1: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by Quaternary 
Sediment lithology showing the distribution of As concentrations.  
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Figure C.2: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by Quaternary 
Sediment lithology showing the distribution of Ba concentrations. 
 

 
Figure C.3: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by Quaternary 
Sediment lithology showing the distribution of Cd concentrations.  
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Figure C.4: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by Quaternary 
Sediment lithology showing the distribution of Cr concentrations.  
 

 
Figure C.5: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by Quaternary 
Sediment lithology showing the distribution of Cu concentrations.  
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Figure C.6: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by Quaternary 
Sediment lithology showing the distribution of Hg concentrations.  
 

 
Figure C.7: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by Quaternary 
Sediment lithology showing the distribution of Mo concentrations.  
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Figure C.8: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by Quaternary 
Sediment lithology showing the distribution of Ni concentrations.  

 

 
Figure C.9: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by Quaternary 
Sediment lithology showing the distribution of Pb concentrations.  
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Figure C.10: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by 
Quaternary Sediment lithology showing the distribution of Sb concentrations.  

 

 
Figure C.11: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by 
Quaternary Sediment lithology showing the distribution of Se concentrations.  
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Figure C.12: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by 
Quaternary Sediment lithology showing the distribution of V concentrations.  
 

 
Figure C.13: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by 
Quaternary Sediment lithology showing the distribution of Zn concentrations.  
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Table C.1 Summary statistics for DBC data (DBC and Made) and Tellus samples classified by 
Quaternary Sediment lithology. 
 
 
 
 

C.2. DBC and Made Ground v. Tellus Data for Selected Tills and Peat 
 

 
Figure C.14: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by selected 
Quaternary Sediment lithologies showing the distribution of As concentrations.  
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Figure C.15: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by selected 
Quaternary Sediment lithologies showing the distribution of Ba concentrations. 
 
 

 
Figure C.16: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by selected 
Quaternary Sediment lithologies showing the distribution of Cd concentrations.  
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Figure C.17: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by selected 
Quaternary Sediment lithologies showing the distribution of Cr concentrations.  
 
 

 
Figure C.18: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by selected 
Quaternary Sediment lithologies showing the distribution of Cu concentrations. 
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Figure C.19: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by selected 
Quaternary Sediment lithologies showing the distribution of Hg concentrations.  
 
 

 
Figure C.20: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by selected 
Quaternary Sediment lithologies showing the distribution of Mo concentrations.  
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Figure C.21: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by selected 
Quaternary Sediment lithologies showing the distribution of Ni concentrations.  
 
 

 
Figure C.22: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by selected 
Quaternary Sediment lithologies showing the distribution of Pb concentrations. 
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Figure C.23: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by selected 
Quaternary Sediment lithologies showing the distribution of Sb concentrations.  
 
 

 
Figure C.24: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by selected 
Quaternary Sediment lithologies showing the distribution of Se concentrations.  
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Figure C.25: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by selected 
Quaternary Sediment lithologies showing the distribution of V concentrations.  
 
 

 
Figure C.26: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by selected 
Quaternary Sediment lithologies showing the distribution of Zn concentrations. 
 
 
 

C.3. DBC v. Tellus Regional and Tellus Periurban Data 
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Figure C.27: Tukey boxplots for DBC data (DBC only) and Tellus deeper topsoil (S) data (Regional and 
Periurban), classified by database, showing the distribution of As concentrations.  
 

 
Figure C.28: Tukey boxplots for DBC data (DBC only) and Tellus deeper topsoil (S) data (Regional and 
Periurban), classified by database, showing the distribution of Ba concentrations.  
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Figure C.29: Tukey boxplots for DBC data (DBC only) and Tellus deeper topsoil (S) data (Regional and 
Periurban), classified by database, showing the distribution of Cd concentrations.  
 
 

 
Figure C.30: Tukey boxplots for DBC data (DBC only) and Tellus deeper topsoil (S) data (Regional and 
Periurban), classified by database, showing the distribution of Cr concentrations.  
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Figure C.31: Tukey boxplots for DBC data (DBC only) and Tellus deeper topsoil (S) data (Regional and 
Periurban), classified by database, showing the distribution of Cu concentrations.  
 
 

 
Figure C.32: Tukey boxplots for DBC data (DBC only) and Tellus deeper topsoil (S) data (Regional and 
Periurban), classified by database, showing the distribution of Hg concentrations.  
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Figure C.33: Tukey boxplots for DBC data (DBC only) and Tellus deeper topsoil (S) data (Regional and 
Periurban), classified by database, showing the distribution of Mo concentrations.  
 
 

 
Figure C.34: Tukey boxplots for DBC data (DBC only) and Tellus deeper topsoil (S) data (Regional and 
Periurban), classified by database, showing the distribution of Ni concentrations.  
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Figure C.35: Tukey boxplots for DBC data (DBC only) and Tellus deeper topsoil (S) data (Regional and 
Periurban), classified by database, showing the distribution of Pb concentrations.  
 
 

 
Figure C.36: Tukey boxplots for DBC data (DBC only) and Tellus deeper topsoil (S) data (Regional and 
Periurban), classified by database, showing the distribution of Sb concentrations.  
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Figure C.37: Tukey boxplots for DBC data (DBC only) and Tellus deeper topsoil (S) data (Regional and 
Periurban), classified by database, showing the distribution of Se concentrations.  
 
 

 
Figure C.38: Tukey boxplots for DBC data (DBC only) and Tellus deeper topsoil (S) data (Regional and 
Periurban), classified by database, showing the distribution of V concentrations.  
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Figure C.39: Tukey boxplots for DBC data (DBC only) and Tellus deeper topsoil (S) data (Regional and 
Periurban), classified by database, showing the distribution of Zn concentrations.  
 
 
 

C.4. DBC and Made Ground v. Tellus Data Classified by SRF Domain 
 

 
Figure C.40: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by SRF 
Domain showing the distribution of As concentrations. Geochemically Appropriate Levels (GALs) for 
soil recovery facilities Glennon et al. 2020) are given for each domain. 
 
 

GALs [mg/kg] 
Domain 1: 15.6 

Domain 2: 24.9 
Domain 3: 38.1 
Domain 4: 32.3 
Domain 5: 41.5 
Domain 6: 85.8 

Domain 7: 30.9 
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Figure C.41: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by SRF 
Geochemical Domain showing the distribution of Ba concentrations.  
 
 

 
Figure C.42: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by SRF 
Domain showing the distribution of Cd concentrations. Geochemically Appropriate Levels (GALs) for 
soil recovery facilities Glennon et al. 2020) are given for each domain. 
 

GALs [mg/kg] 
Domain 1: 1.50 
Domain 2: 3.28 
Domain 3: 1.60 

Domain 4: 0.97 
Domain 5: 1.42 
Domain 6: 2.38 

Domain 7: 0.542 
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Figure C.43: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by SRF 
Domain showing the distribution of Cr concentrations. Geochemically Appropriate Levels (GALs) for 
soil recovery facilities Glennon et al. 2020) are given for each domain. 
 

 
Figure C.44: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by SRF 
Domain showing the distribution of Cu concentrations. Geochemically Appropriate Levels (GALs) for 
soil recovery facilities Glennon et al. 2020) are given for each domain. 
 

GALs [mg/kg] 
Domain 1: 85.9 
Domain 2: 83.9 

Domain 3: 79.2 
Domain 4: 86.2 
Domain 5: 122 
Domain 6: 90.0 

Domain 7: 96.0 

GALs [mg/kg] 
Domain 1: 51.2 
Domain 2: 63.5 
Domain 3: 56.9 
Domain 4: 80.4 

Domain 5: 77.6 
Domain 6: 40.0 

Domain 7: 83.1 
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Figure C.45: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by SRF 
Domain showing the distribution of Hg concentrations. Geochemically Appropriate Levels (GALs) for 
soil recovery facilities Glennon et al. 2020) are given for each domain. 
 

 
Figure C.46: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by SRF 
Domain showing the distribution of Mo concentrations.  
 

GALs [mg/kg] 

Domain 1: 0.254 
Domain 2: 0.360 
Domain 3: 0.457 
Domain 4: 0.285 
Domain 5: 0.302 

Domain 6: 0.527 

Domain 7: 0.262 
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Figure C.47: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by SRF 
Domain showing the distribution of Ni concentrations. Geochemically Appropriate Levels (GALs) for 
soil recovery facilities Glennon et al. 2020) are given for each domain. 
 

 
Figure C.48: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by SRF 
Domain showing the distribution of Pb concentrations. Geochemically Appropriate Levels (GALs) for 
soil recovery facilities Glennon et al. 2020) are given for each domain. 
 

GALs [mg/kg] 
Domain 1: 47.8 
Domain 2: 61.9 
Domain 3: 54.4 

Domain 4: 50.3 
Domain 5: 65.7 
Domain 6: 28.2 

Domain 7: 35.7 

GALs [mg/kg] 
Domain 1: 48.3 
Domain 2: 86.1 

Domain 3: 81.3 
Domain 4: 91.4 
Domain 5: 109 
Domain 6: 108 

Domain 7: 61.1 
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Figure C.49: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by SRF 
Domain showing the distribution of Sb concentrations.  
 

 
Figure C.50: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by SRF 
Domain showing the distribution of Se concentrations.  
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Figure C.51: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by SRF 
Domain showing the distribution of V concentrations.  
 

 
Figure C.52: Tukey boxplots for DBC data (DBC and Made) and Tellus samples classified by SRF 
Domain showing the distribution of Zn concentrations. Geochemically Appropriate Levels (GALs) for 
soil recovery facilities Glennon et al. 2020) are given for each domain. 
 
 

C.5. DBC Database Classified by Laboratory 
 

GALs [mg/kg] 
Domain 1: 137 
Domain 2: 197 
Domain 3: 237 
Domain 4: 155 

Domain 5: 224 
Domain 6: 168 

Domain 7: 122 
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Figure C.53: Tukey boxplots for DBC data (DBC and Made), classified by the laboratory at which the 
sample was analysed, showing the distribution of As concentrations.  
 

 
Figure C.54: Tukey boxplots for DBC data (DBC and Made), classified by the laboratory at which the 
sample was analysed, showing the distribution of Ba concentrations. 
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Figure C.55: Tukey boxplots for DBC data (DBC and Made), classified by the laboratory at which the 
sample was analysed, showing the distribution of Cd concentrations.  
 

 
Figure C.56: Tukey boxplots for DBC data (DBC and Made), classified by the laboratory at which the 
sample was analysed, showing the distribution of Cr concentrations.  
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Figure C.57: Tukey boxplots for DBC data (DBC and Made), classified by the laboratory at which the 
sample was analysed, showing the distribution of Cu concentrations.  
 

 
Figure C.58: Tukey boxplots for DBC data (DBC and Made), classified by the laboratory at which the 
sample was analysed, showing the distribution of Hg concentrations.  
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Figure C.59: Tukey boxplots for DBC data (DBC and Made), classified by the laboratory at which the 
sample was analysed, showing the distribution of Mo concentrations.  
 

 
Figure C.60: Tukey boxplots for DBC data (DBC and Made), classified by the laboratory at which the 
sample was analysed, showing the distribution of Ni concentrations.  
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Figure C.61: Tukey boxplots for DBC data (DBC and Made), classified by the laboratory at which the 
sample was analysed, showing the distribution of Pb concentrations.  
 

 
Figure C.62: Tukey boxplots for DBC data (DBC and Made), classified by the laboratory at which the 
sample was analysed, showing the distribution of Sb concentrations.  
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Figure C.63: Tukey boxplots for DBC data (DBC and Made), classified by the laboratory at which the 
sample was analysed, showing the distribution of Se concentrations.  
 
 

 
Figure C.64: Tukey boxplots for DBC data (DBC and Made), classified by the laboratory at which the 
sample was analysed, showing the distribution of V concentrations.  
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Figure C.65: Tukey boxplots for DBC data (DBC and Made), classified by the laboratory at which the 
sample was analysed, showing the distribution of Zn concentrations.  
 
 

C.6. DBC Classified by Sample Depth 
 

 
Figure C.66: Tukey boxplots for DBC data (DBC only), classified by depth from which the sample was 
collected, showing the distribution of As concentrations.  
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Figure C.67: Tukey boxplots for DBC data (DBC only), classified by depth from which the sample was 
collected, showing the distribution of Ba concentrations. 
 

 
Figure C.68: Tukey boxplots for DBC data (DBC only), classified by depth from which the sample was 
collected, showing the distribution of Cd concentrations.  
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Figure C.69: Tukey boxplots for DBC data (DBC only), classified by depth from which the sample was 
collected, showing the distribution of Cr concentrations.  
 

 
Figure C.70: Tukey boxplots for DBC data (DBC only), classified by depth from which the sample was 
collected, showing the distribution of Cu concentrations.  
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Figure C.71 
 

 
Figure C.72: Tukey boxplots for DBC data (DBC only), classified by depth from which the sample was 
collected, showing the distribution of Mo concentrations.  
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Figure C.73: Tukey boxplots for DBC data (DBC only), classified by depth from which the sample was 
collected, showing the distribution of Ni concentrations.  
 
 

 
Figure C.74: Tukey boxplots for DBC data (DBC only), classified by depth from which the sample was 
collected, showing the distribution of Pb concentrations.  
 

 
Figure C.75: Tukey boxplots for DBC data (DBC only), classified by depth from which the sample was 
collected, showing the distribution of Sb concentrations.  
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Figure C.76: Tukey boxplots for DBC data (DBC only), classified by depth from which the sample was 
collected, showing the distribution of Se concentrations.  
 
 

 
Figure C.77: Tukey boxplots for DBC data (DBC only), classified by depth from which the sample was 
collected, showing the distribution of V concentrations.  
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Figure C.78: Tukey boxplots for DBC data (DBC only), classified by depth from which the sample was 
collected, showing the distribution of Zn concentrations.  
 

 
Figure C.79: Tukey boxplots for DBC data (DBC only), classified by depth from which the sample was 
collected, showing the pH distribution. 
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Appendix D: Maps 

 
 

D.1. DBC data maps 

 
Figure D.1: Distribution of As concentrations in DBC samples. Note: Markers are dispersed to show 
values at multiple sample depths within a single borehole. 
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Figure D.2: Distribution of Ba concentrations in DBC samples. Note: Markers are dispersed to show 
values at multiple sample depths within a single borehole.  
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Figure D.3: Distribution of Cd concentrations in DBC samples. Note: Markers are dispersed to show 
values at multiple sample depths within a single borehole. 
 

 
Figure D.4: Distribution of Cr concentrations in DBC samples. Note: Markers are dispersed to show 
values at multiple sample depths within a single borehole. 
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Figure D.5: Distribution of Cu concentrations in DBC samples. Note: Markers are dispersed to show 
values at multiple sample depths within a single borehole. 
 
NOTE: Hg map not included as most values censored to 0.002 mg/kg. 
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Figure D.6: Distribution of Mo concentrations in DBC samples. Note: Markers are dispersed to show 
values at multiple sample depths within a single borehole. 
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Figure D.7: Distribution of Ni concentrations in DBC samples. Note: Markers are dispersed to show 
values at multiple sample depths within a single borehole.  
 

 
Figure D.8: Distribution of Pb concentrations in DBC samples. Note: Markers are dispersed to show 
values at multiple sample depths within a single borehole. 
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Figure D.9: Distribution of Sb concentrations in DBC samples. Markers are dispersed to show values 
at multiple sample depths within a single borehole. NOTE: Large proportion of Sb values <LLD and 
censored to 0.0025 mg/kg. 
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Figure D.10: Distribution of Se concentrations in DBC samples. Note: Markers are dispersed to show 
values at multiple sample depths within a single borehole.  
 
NOTE: V map excluded due to small sample size.  
 

 
Figure D.11: Distribution of Zn concentrations in DBC samples. Note: Markers are dispersed to show 
values at multiple sample depths within a single borehole. 
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